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APPENDIX  G  G. 


IMPROVEMENT  OF  OHIO  RIVER. 


REPORT  OF  MA  J.  WM.  H.  BIXBY,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1900,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Ohio  River. 

2.  Operating  snag  boat  on  the  Ohio  Ri  ver. 

3.  Operating  and  care  of  Davis  Island 

Dam,  Ohio  River. 


4.  Movable  dams  in  Ohio  River. 

5.  Survey  of  Licking  River,  Kentucky. 


EXAMINATION  AND  SURVBT. 

6.  Ohio  River  at  Maysvijle,  Kentucky. 


United  States  Engineer  Office, 

Cincinnati^  Ohio^  July  20^  1901, 
General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
of  the  works  under  my  charge  for  the  fiscal  y^ear  ending  June  30, 1901. 
Very  respectfully,  your  obedient  servant, 

Wm.  H.  Bixby, 
Major ^  Corps  of  EnAjfineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U,  S.  A. 


GG  I. 

IMPROVEMENT  OF  OHIO  RIVER. 

In  the  Annual  Report  of  the  Chief  of  Engineers  for  1896,  Part  IV, 
pp.  2062-2063,  is  a  general  statement  of  the  condition  of  the  river, 
drainage  area,  population,  commerce,  etc.,  and  the  methods  applied  for 
its  improvement. 

Much  of  the  information  contained  in  the  tables  below  relating  to  the 
commerce  of  the  Ohio  Rivetr  has  been  furnished  by  Mr.  C.  B.  Murray, 
superintendent  of  the  Ciaicinnati  Chamber  of  Commerce.  Some  data 
were  also  supplied  by  M^.  J.  Frank  Tilley,  assistant  secretary  of  the 
Pittsburg  Coal  Exchange. 
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GENERAL  IMPROVEMENT. 

EMBANKMENTS,   BANK  PROTECTION,   AND  DIKES,   CASETVIIXE,   KY.,    861 
MILES  BELOW  PITTSBURG. 

Under  the  appropriation  for  the  general  improvement  of  the  river,  a 
project  was  approved  by  the  Chief  of  Engineers  May  9, 1900,  for  the  con- 
struction of  a  third  dike  at  Tradewater  Bar,  below  Casey  ville,  and  near 
and  below  the  mouth  of  Tradewater  River,  the  dike  contemplated  to  be 
about  1,400  feet  in  length,  with  a  height  of  6  feet  and  a  width  of  16  feet. 
Proposals  for  the  work  were  opened  July  6,  and  award  authorized  July 
18, 1900,  to  Hampton  G.  Grainger,  of  Casey  ville,  at  a  cost  of  $12,865. 

The  contractor  began  work  August  24,  and  in  September  completed 
pile  driving  for  the  entire  length  of  the  dike,  except  at  the  opening 
temporarily  left  near  the  Illinois  shore  for  the  passage  of  steamboats. 
The  work  of  building  up  the  dike  continued  steadily  until  November 
27,  when  the  stage  of  river  became  too  high,  and  in  view  of  the  lateness 
of  the  season  the  contractor  suspended  operations. 

Operations  will  probably  not  oe  resumed  until  late  in  the  season  of 
1901,  the  prevailing  stage  of  river  at  this  locality  in  the  earlier  part  of 
the  year  being  too  nigh  to  permit  advantageous  work. 

A  map^  showing  location  and  present  condition  of  the  dike  accom- 
panies tne  assistant's  report,  hereto  appended. 

Examinaiioii  of  dikes^  dams^  etc, — ^With  a  view  to  the  repair  of 
damage  caused  by  ice  and  drift  since  the  construction  or  last  repair  of 
the  dikes  and  dams  on  the  upper  section  of  the  river,  a  special  exami- 
nation was  made  in  September  and  November  of  such  works  between 
Pittsburg  and  Marietta,  where  repair  is  considered  most  urgent,  in 
order  to  take  immediate  advantage  of  favorable  conditions  when  work 
becomes  possible  and  necessary.  The  works  examined  included  dikes 
and  dams  at  twenty  separate  localities,  as  follows: 


Milee 
below 
Pltto- 
buig. 


Location. 


Kind  of  strocture. 


49.0.. 

52.0.. 

68.0.. 

62.0.. 

70.0.. 

77.6.. 

84.3.. 
106.7.. 
111.6.. 
127.7.. 
182.7.. 
134.2.. 
138.0.. 
140.2.. 
141.0.. 
146.6.. 
167.0.. 
169.0.. 
169.0.. 
180.0.. 


Bakers  Island 

Clusters  Island 

Blackd  Island 

Browns  Island 

Mingo  Island 

Beach  Bottom  Bar 

Upper  Twin  Island 

.  I  Captina  Island 

.    Fish  Creek  Island 

.'  Fishing  Creek  Island  .. 

.   Williamsons  Island 

.1 do 

.   Wellslsland 

.|  Mill  Creek  Island 

Orandview  Island 

Petticoat  Bar 

Three  Brothers  Island . 

Marietta  Island 

....do 

Coles  or  Ncals  Island. . . 


Riprap  dam  at  head. 
4aikesandldam. 
Crib  dam  at  head. 

Do. 
Riprap  dam  at  head. 

Do. 

Do. 
Crib  dam  at  head. 

Do. 
Riprap  dam  at  head. 

Do. 
Riprap  dam  at  foot. 
Riprap  dam  at  head. 

Do. 

Do. 
Riprap  dam.* 
Crib  dam  at  head. 

Do. 
.    Crib  dam  at  foot 
.|  Riprap  dam  at  head. 


Maps  and  reports  have  been  completed  of  all  the  works  named,  show- 
ing condition  of  each  when  examined,  with  estimates  of  cost  of  raising 
ripmp  work  to  its  original  height  and  extending  it  to  the  adjoining  bar 
or  bank  in  such  way  as  to  prevent  passage  of  water  at  a  4  to  6  foot 
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stage  above  low  water,  and  for  restoring  crib  structures  to  their  origi 
nal  condition. 

As  the  reports  on  the  dams  at  Browns  and  Marietta  islands  indicated 
immediate  repair  to  be  urgent,  repairs  were  made  as  stated  below. 
Maps  ^  showing  the  dams  in  section  as  originally  constructed  and  as 
repaired  accompany  the  reports  in  detail,  hereto  appended. 

Brovyiis  Island  Jjam^  6^  miles  hehw  Pittshirg. — ^This  work  had  been 
considerably  injured,  1,200  linear  feet  of  the  lower  half  of  the  dam 
being  almost  entirely  destroyed  and  washed  out,  the  ties  and  paving 
on  the  upstream  side  rotted  and  broken,  and  the  shore  ends  partially 
carried  away.  Repairs  were  completed  in  November,  and  a  subsequent 
examination  after  high  water  appeared  to  indicate  that  no  further 
work  will  be  needed  for  several  years. 

Marietta  Island  Dam^  169  miles  helow  Pittsburg. — ^The  damage  to 
this  work  consisted  of  a  break  about  550  feet  long  in  the  middle  por- 
tion, where  the  filling  and  paving  had  been  washed  out,  many  ties  and 
timbers  gone,  and  the  apron  badly  injured  and  partly  displaced.  The 
repairs  were  made  in  November  and  December  by  cutting  down  a 
part  and  rebuilding  elsewhere,  all  material  used  being  obtained  from 
the  portion  dismantled.  The  work  is  now  in  condition  to  withstand 
ordinaiy  injury  from  ice  and  freshets,  and  is  high  enough  for  present 
needs  of  navigation 

DREDGING   AND   EXCAVATION. 

United  States  dredges. — Owing  to  the  unfavorable  stage  of  river  for 
work  proposed  at  Mound  City  the  dredges  remained  at  Newport,  Ky., 
until  August  8,  completing  repairs  and  waiting  for  new  machinery. 
They  arrived  at  Mound  City  on  August  16,  and  on  the  21st  work  was 
begun  by  the  dredge  Ohio.  Repairs  on  the  dredge  Oswego  having 
been  completed,  and  the  dredging  by  the  Ohio  having  been  stopped  on 
October  6  by  high  water,  the  fleet  was  moved  to  Brooklyn,  111.,  for 
work  in  that  harbor  until  a  lower  stage  at  Mound  City  would  permit 
resumption. 

Work  at  Brooklyn  was  continued  until  November  23,  when  stopped 
by  a  rapid  rise  in  the  Tennessee  River,  with  indications  of  a  general 
rise  in  the  Ohio  which  would  postpone  dredging  indefinitely.  Opei*a- 
tions  were  accordingly  suspended  for  the  season,  and  the  boats  taken 
to  a  safe  harbor  in  the  Tennessee  River  above  Paducah.  The  hired 
towboat  was  discharged  on  the  26th,  and  the  usual  arrangements  for 
the  care  of  boats  and  plant  completed  on  December  4. 

During  the  winter  office  work  was  continued  at  Cincinnati  in  pre- 
paring specifications  and  contracts  for  two  new  dump  scows  and  for 
necessary  repairs  to  fit  the  dredges  for  the  season's  work.  At  the  . 
close  of  the  year  the  finishing  and  fitting  of  steel  castings  for  the  dredge 
dipper  and  other  machiner}^  was  completed  and  the  parts  ready  for 
shipment. 

The  funds  available  for  general  work  on  the  river  being  limited  in 
amount,  the  dredging  proposed  is  that  provided  by  special  allotments 
at  Evansville,  Ind.,  and  at  Golconda,  Brooklyn,  and  Mound  City,  HI. 
At  these  locations  the  stage  of  I'iver  is  usually  too  high  to  permit  work 
earlier  than  August  1,  and  the  dredges  have  therefore  remained  in 
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winter  quarters  at  Paducah,  but  will  be  taken  early  in  July  to  Evans- 
ville  for  repair  and  fitting  out  read^y  to  resume  work  a«j  soon  as  condi- 
tions permit. 

HiUerman  Lcmdiivg^  IIL^  939  miles  heUyw  Pittshnrg. — En  route  from 
Mound  Cit}^  to  Brooklyn  the  dredges  stopped  at  this  point,  and  on 
October  11  removed  a  reef  of  cemented  gravel  blo<»ks  extending  diag- 
onally upstream  from  the  lower  end  of  the  landing,  dumping  them 
outside  of  the  channel  in  deep  water. 

Hired  dredg ing  plantH. — The  amount  of  dredging  required  at  various 
localities  on  the  lower  river,  and  for  which  funds  haa  been  provided 
by  special  allotment^^,  being  greatly  in  excess  of  what  can  be  accom- 
plished bv  the  Government  dredges  under  the  most  favorable  condi- 
tions, it  nas  been  necessary  for  several  years  past  to  employ  two 
additional  plants  for  such  work,  each  plant  consisting  of  one  dredge, 
three  dump  scows,  and  a  towboat  as  tender,  provision  l)cing  made  oy 
supplemental  contracts  for  opei-ating  each  plant  with  double  or  triple 
crews,  for  sixteen  or  twenty-four  hours  per  day,  when  desirable  or 
necessary. 

The  details  of  special  dredging  under  special  allotments  at  Madison, 
Evansville,  Brooklyn,  arid  Mound  City  are  given  below  under  the  head- 
ing of  '* Special  improvements." 

During  the  season  of  1000,  the  two  plants  in  service  under  contract 
were  furnished  bv  William  A.  Kirk,  of  Madison,  Ind. ,  and  H.  S.  Brown, 
of  Quincy,  111,,  the  former  being  operated  continuously  in  the  harlior 
at  Madison,  Ind.,  from  July  18  to  November  28,  and  the  latter  at  Evans- 
ville, Ind.,  from  July  19  until  Septeml>er  25,  when  the  special  dredg- 
ing at  this  pla(*e  was  suspended  in  order  to  comply  With  urgent  requests 
of  the  various  packet  lines  and  steamboat  interests  between  Louisville 
and  Evansville  for  sufficient  dred^ng  to  open  low-water  channels 
through  the  various  sand  bars  on  this  section  of  the  river.  The  boats 
arrived  at  Falling  Run  Bar,  the  point  destined  for  beginning  work, 
on  October  1  and  continued  work  until  November  24,  dredging  to  an 
average  depth  of  4  feet  below  low  water,  and  for  such  width  as  necessary 
at  the  following  bars,  viz:  Falling  Run  Bar,  sand;  Hughes  Bar,  sand; 
Boston  Landing,  sand:  Richardson  Landing,  sand  and  gravel;  Blue 
River  Island  Bar,  sand  and  gravel;  Oil  ('reek  Bar,  sand  and  gravel; 
Chenault  Reac^h,  mud,  gravel,  etc.,  and  Fulton  Bar,  gmvel  and  sand. 

On  its  way  down  river  the  plant  also  removed  snags  and  large  stone 
at  Boston  Landing,  Chenault  Reach,  and  Cloveiport,  Ky. 

Location  of  dredging,  dumpage,  etc.,  at  Chenault  Reach  and  Fulton 
Bar  is  shown  on  progress  maps  appended  to  assistant's  report  on 
dredging. 

After  the  completion  of  work  at  Fulton  Bar,  on  November  24,  the 
plant  returned  to  Evansville  to  resume  dredging,  but  owing  to  high 
water  had  to  be  discharged. 

Details  of  the  above  work  are  given  in  the  report  on  dredging, 
hereto  appended. 

Llckhm  Bai\  IfiS  miles  helow  Pittshurg. — Under  subproject  approved 
April  1,1899,  providing  for  the  expenditure  of  $78,000  out  of  the 
appropriation  of  March  3,  1899,  for  genei-al  improvement,  proposals 
were  invited  June  14,  1900,  and  opened  July  19,  for  about  i)74,0()0 
worth  of  work  in  the  removal  from  this  bar  of  about  16,300  cubic 
yards  solid  rock  and  13,400  cubic  j'ards  loose  rock. 

The  bidders  to  whom  award  was  authorized  having  declined  to  enter 
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into  contract,  new  specifications  were  prepared  and  the  work  readver 
tised.  The  new  proposals  were  opened  October  31,  but  as  the  lowest 
bid  greatly  exceedea  the  cost  of  previous  work  by  the  Government, 
authority  was  given  to  reject  all  bids  and  to  do  the  work  by  hired 
labor  and  open  market  purchase,  and  to  make  necessary  repairs  and 
additions  to  the  Government  drill  plant. 

The  repair  of  the  drillinsy>lant,  having  been  twice  advertised  with- 
out satisfactory  result,  \f!Hi^arded  under  open  market  proposal,  and 
the  drill  boat  taken  in  May  from  winter  quarters  in  tne  Kentucky 
River  to  Higginsport,  Ohio,  where  it  is  now  undergoing  repairs.  Plans 
for  a  light-draft  dredge  boat  with  a  lar^e  grapple  bucket  are  being 
prepared,  and  the  blasting  of  the  bar  will  begfin  a 
of  river  will  permit  advantageous  work. 


egin  as  soon  as  the  stage 


GENERAL  CHANNEL   DRE1X3ING. 

Surveys  and  maps  prepared  during  the  past  year  show  the  follow- 
ing drQQging  still  necessary  from  Pittsburg  to  Cincinnati  to  give  a 
good  channel  of  400  feet  width  and  1  foot  depth  at  low  water,  and  a 
good  channel  of  the  same  width  and  coal-boat  aepth  at  early  coal-boat 
stages,  such  channel  being  essential  to  coal-boat  navigation  until  dams 
are  built,  and  afterwards  at  times  when  the  dams  are  first  raised  or 
lowered  for  the  season. 

As  it  is  very  diflScult  to  find  dredges  at  reasonable  rates  to  work  on 
the  Ohio  River  where  the  rise  and  tall  of  river  is  very  great  and  very 
irregular,  and  as  work  with  the  two  United  States  dreages  Ohio  and 
Onwego  has  proved  very  advantageous  and  economical,  it  now  appears 
exceedingly  desirable  to  provide  for  continuous  channel  dredgmg  on 
this  river  by  doubling  the  existing  plant  and  by  making  provisions  for 
its  permanent  employ  at  a  rate  of  $150,000  to  $300,000  of  work  per 
year  in  the  same  way  as  the  annual  Ohio  River  snagging  has  been 
provided  for  (see  section  13,  act  of  September  19,  1890)  and  by  mak- 
ing such  appropriations  available  for  construction  of  plant  as  well  as 
for  its  opei-ation. 

A  large  plant  is 'necessary  because  of  the  shortness  of  the  season 
allowing  operation  of  dredges  (averaging  onl}^  5  months  per  year^, 
and  one-third  of  each  annual  appropriation  should  be  available  if 
necessary  for  construction  and  repair  of  plant. 

Channel  dredging  sjyeciaUy  needed  for  cocU-tow  service  in  Ohio  River  between  Pittsburg  and 

Cijicinnati. 


Miles 
below 
Pitts- 
burg. 

Name  of  bar. 

Estimated 

cost  at 

about  S0.88 

per  cubic 

yard. 

6 

Horeetall 

98,000 

6.6 

Duffs* *. 

9,000 

8.7 

Lower  Trap .        . .       .         

8,000 

12.6 

Dcadmans  Island 

40,000 

18 

Little  Sewickley  * 

A 

8,000 

18 

Lc«?town 

10,000 

22 

Wallers  Ripple 

17,000 

25 

Beaver  River 

9.000 

26 

Beaver 

80,000 

28 

Vanport 

88,000 
42,000 

82 

Montaromerv  Island 

85 

Phnifalsland .      . 

24,000 
14,000 

37 

Georgetown  Island 

41 

Line  Island 

40,000 
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Channel  dredging  specially  needed  for  coal-tow  8ervice  in  Ohio  River  between  PiUtburg  and 

Cincinnaii — Continued. 


MUes 
below 
Pitte- 
buTig, 


42.5 

49 

51 

63 

60 

63 

65 

68 

70 

71 

72.5 

81 

83 

85 

89 

91 

94.5 
100.5 
102 
108 
113 
115 
118 
120 
123 
129 
133.5 
134 
135.5 
139 
141 
143 
144 
147 
151 
151 
152 
153 
15K 
167 
169 
171 
174 
175.5 
180.3 
185.4 
186.7 
189.4 
193.3 
194.5 
196.6 
203.3 
215. 7 
216.2 
220 
225 
233.5 
234.4 
235.2 
268.2 
283.4 
335 
366 
3T2.4 


Name  of  bar. 


IfiBUmated 

I     cost  at 

,  about  90.33 

per  cubic 

yard. 


Babbs  Island 

Bakers  Island 

Cluster  Island 

Blacks  Island 

Browns  Island,  head . 
Browns  Island,  foot . . 

Wills  Creek 

Wells., 


I 


Mingo  Island 

Cross  Creek . .  1 

Cox 

Short  Creek* 

Pike  Island 

Twin  Island 

Upper  Wheeling . . 
Wheeling  Creek  .. 

McMahon 

Little  Grave 

Big  Grave 

Captlna  Island 

Fish  Creek  Island. 

Kleins 

Sunfish , 

Op 


Laines. 

Fishing  Creek 

WllIiamEons  Island,  head. 

Barnes  Run  * 

Wltten  Tow-head 

Wells  Island 

Mill  Creek* 

Grand  view  Island 

Collins  Ripple 

PetUcoat. 


ReasRun* 

Grape  Isiland,  head 

Grape  Island,  foot 

Middle  Island 

Brothers  Island* 

Carpenters 

Marietta  Island ,  head 

Muskingum  River 

Muskingum  Island 

Repparts , 

(>ole  Island 

Blennerhaasett  Island,  head. 

James  Ripple 

Blcnnerhassett  Island,  foot . . 

Newberry  Island 

Mustapha  Island,  head  * 

Mustapha  Island,  foot  * 

Belleville  Island,  foot 

Buffington  Island,  head 

Bufflngton  Island,  middle . . . 

Sand  Creek* 

Old  Town  Tow-head 

Letart  Island,  head 

Letart  Island,  middle 

Letart  Island,  foot  (rock)  — 

Gallipolls  Island,  foot 

Straight 

Greenup 

Connoconeqnc 

Twin  Creek  *. . ." 


Total. 


92,000 

44,000 

2,000 

10,000 

6,000 

9,000 

25,000 

3,000 

6,000 

7,000 

6,000 

15,000 

7,000 

45.000 

25,000 

8,000 

14.000 

7,000 

6,000 

18,000 

10,000 

7,000 

1,000 

22,000 

9,000 

15,000 

6,000 

7,000 

25.000 

15,000 

11,000 

16,000 

3,000 

4,000 

5,000 

16,000 

8,000 

4,000 

20,000 

12,000 

8,000 

2,000 

9,000 

15,000 

10,000 

11,000 

7,000 

8,000 

18,000 

12,000 

4.000 

11,000 

2,000 

8,000 

16,000 

13,000 

20,000 

2,000 

10,000 

2,000 

8,000 

6,000 

10,000 

8,000 


992,000 


Of  the  above,  those  marked  with  a  star,  namely,  Duffs,  Little 
Sewickley,  Short  Creek,  Barnes  Run,  Mill  Creek,  Reas  Run,  Brothei-s 
Island,  Mustapha  Island,  Sand  Creek,  and  Twin  Creek,  amounting  to 
about  $115,000  worth  of  work  in  all,  are  specially  troublesome  to  coal 
tows,  and  either  the  entire  work  above  estimated  or  at  least  the 
removal  of  the  projecting  points  of  these  bars  should  be  done  as  soon 
as  possible. 
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SNAGGING. 

The  $50,000  annually  provided  by  the  appropriation  for  operating 
snag  boats  on  the  Ohio  River  being  sufficient  to  cover  all  cost  of 
removing  obstructions,  the  supplemental  allotment  of  $35,000  for 
snagging  contained  in  tiie  act  of  March  3,  1899,  has  not  been  specially 
needed  so  far  for  that  purpose.  The  project  of  March  20,  1899,  for 
the  expenditure  of  this  sum  was,  therefore,  so  modified  by  authority  of 
the  Chief  of  Engineei-s  under  date  of  December  17,  1900,  as  to  allow 
the  use  of  $10,000  of  this  fund  in  continuing  the  survey  of  the  Ohio 
River  from  Marietta  to  mouth  of  Big  Miami  (which  see  below). 

IIABBOR  LINES,  DUMPAGE,  ETC. 

Work  was  continued  in  the  investigation  of  permits  requested, 
repoiled  violations  of  law  by  structures,  dumpage,  etc.,  ana  in  the 
issue  of  maps  and  other  necessary  information. 

The  steady  increase  in  the  number  of  permits  requested,  due  mainly 
to  the  expansion  of  business  by  companies  using  or  constructing  pipe 
lines  and  similar  structures,  has  addled  largely  to  the  work  of  investi- 
gation and  supervision.  Owing  to  the  general  information  already 
given  along  the  entire  river  by  means  ot  maps,  circulars,  etc. ,  com- 
plaints of  violations  and  i-equests  for  information  have  also  been  more 
frequent. 

In  view  of  the  many  mills  and  factories  on  the  banks  of  the  river  in 
the  vicinity  of  Wheeling  and  Bellaire,  a  harbor-line  inspector  was 
appointed  to  specially  observe  and  report  on  this  section:  and  the  mas- 
ter of  the  United  States  snag  boat  performs  similar  auty  over  the 
entire  river  while  the  boat  is  traveling  over  the  river  on  its  regular 
snagging  duties. 

A  list  *  of  permits  during  the  year,  showing  also  those  completed,  is 
given  below. 

The  work  done  in  maintaining  harbor  lines  and  preventing  illegal 
dumpage  is  considered  of  great  utility. 

ILLEGAL  STRUGTUBES. 

Subsequent  to  completion  of  work  by  Fort  Pitt  Natural  Gas  Com- 
pany, under  War  Department  permit  dated  December  22,  1899,  for 
placing  a  gas-pipe  line  across  tne  Ohio  River  near  Glenfield,  Pa. ,  it 
was  found  that  the  pipe  was  above  the  bed  of  the  river  for  the  entire 
width  of  the  channel  at  one  of  its  shoalest  parts.  Favoiuble  conditions 
for  complying  with  the  requests  of  this  office  to  place  the  pipe  as 
reauired  were  neglected,  and  as  complaints  were  made  of  the  structure 
anu  the  hull  of  one  steamboat  damaged  in  December,  the  matter  was 
reported  in  January,  1901,  to  the  United  States  attorney  for  the  west- 
ern district  of  Pennsylvania  for  prosecution.  This  dangerous  obstruc- 
tion was  left  unremoved  by  the  owners  for  over  six  months,  with  great 
danger  to  coal-tow  navigation.  Further  United  States  legislation 
appears  much  needed  to  allow  of  more  prompt  action  by  the  United 
States  Engineer  Department  in  such  cases. 


*  Not  printed. 
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SPECIAL  IMPROVEMENTS. 
ICE   PIERS. 


^)ecial  projects  are  in  existence,  as  follows,  for  special  work  author- 
ized in  the  act  of  March  3,  1899,  or  in  previous  acts: 

Anhlund^  Ky.^  3W  miles  below  Pitmnirg  {and  repairs  at  Pormroy^ 
21^8,5  mil<iH;  Muldleport ^  21^.5  mih^s;  Oal  fipoUs^  267. B  miles,  ayid  Iron - 
Um^  Ohio^  325  miles). — Ice  piei"s,  one  each  at  Pomeroy,  Middloport, 
Gftllipolis,  and  Ironton,  Ohio,  and  at  or  near  Ashland,  Ky.,  were 
ordered  by  the  river  and  harbor  act  of  Au^ist  5,  1886,  at  a  total  cost 
of  $37,5(X),  to  be  taken  from  the  Ohio  River  general  improvement 
fund,  the  work  to  be  in  accordance  with  the  plans  of  the  Chief  of 
Engineers.  A  project  submitted  April  25,  1887  (E.  D.  lS02-'87), 
deeds  of  relinquishment,  approved  July  13,  1888  (E.  D.  1981-B.  '88), 
and  contracts  approved  by  the  Chief  of  Engineers  October  17,  1888 
(E.  D.  2806,  2783,  2854-C.  1888),  provided  for  the  construction  of  the 
piers  atPomeroy,  Middleport,  Gallipolis,  and  Ironton,  and  all  these  piei-s 
were  compjletea  in  1889.  By  the  same  project  the  construction  or  the 
Ashland  pier  was  postponed  indetinitelj",  because  it  was  found  impos- 
sible to  secure  the  relinquishment  of  riparian  rights  required  by  (aw. 
Balance  available  Jul}'  1,  1901,  and  held  for  work  of  construction  of 
Ashland  pier  and  for  repairs  of  all  piers  already  built,  if  done  in  accord- 
ance with  plans  of  the  Chief  of  Engineers,  $11,401.79. 

Pomeroy^  Ohio^  21^7  miles  helmo  Pittsburg  \aiul  repairs  at  Middlrjtortj 
Ohio^  2^9.5  miles^  and  Hartford^  W.  Va,,  2J^  miles), — The  construc- 
tion of  an  additional  (second)  ice  pier  at  Middleport,  Ohio,  pursuant  to 
plans  of  the  Chief  of  Engineers,  and  of  one  at  either  Syracuse,  Ohio,  or 
Hartford,  W.  Va.,  upon  plans  like  those  of  prior  built  piers,  and  the 
improvement  of  the  ice  pier  alread}'^  existing  at  Pomeroy,  Ohio,  was 
ordered  b\^  the  river  and  narbor  act  of  August  17,  1894,  at  a  total  cost 
of  $18,750,  or  so  much  as  may  l)e  necessary,  to  be  taken  from  the  Ohio 
River  general  improvement  fund.  A  project  submitted  March  3, 1896, 
approved  by  the  Secretary  of  War  March  14,  1896  (E.  D.  14417),  pro- 
vmed  for  the  piers  at  Middleport  and  Hartford,  the  latter  place  being 
selected  as  preferable  to  Syracuse;  and  a  third  crib  added  to  the  old 
ice  pier  at  Middleport,  and  a  new  ice  pier  of  two  cribs  at  Hartford 
were  completed  in  1896.  The  same  project  postponed  indefinitely  the 
improvement  of  the  Pomeroy  ice  pier.  Balance  available  July  1, 1901, 
and  held  for  work  of  construction  of  the  Pomeroj'  pier  and  for  repair 
of  all  piers  already  built,  $10,615.58. 

Syracuse^  Ohio^  243.5  miles  beltyto  Pittsburg  (and  at  MiddJejyort.,  Ohio^ 
249,5  rniles^  and  at  the  mmith  of  Big  Hocking  River ^  197  mdes), — The 
construction  of  an  ice  pier  at  Syracuse,  Ohio,  of  an  additional  ice  pier 
(third  crib)  at  Middleport,  Ohio,  and  of  one  ice  pier  at  or  near  the 
mouth  of  the  Big  Hocking  River,  at  a  total  cost  of  $25^,250,  if  necessary, 
to  be  taken  from  the  Ohio  River  general  improvement  fund,  was 
allowed  by  the  river  and  harbor  act  of  June  3, 1896,  the  work  to  be  at 
the  discretion  of  the  Secretary  of  War.  Projects  submitted  February 
18,  1897,  pro^dded  for  building  one  ice  pier  at  Syracuse  and  another 
on  the  West  Virginia  side  of  the  Ohio  River  opposite  Hockingport, 
Ohio,  at  an  estimated  cost  of  $7,000  for  each  pier  (two  cribs  each), 
work  at  Middleport  being  omitted  in  view  of  that  done  in  1896  under 
1894  appropriation.    All  work  on  these  piers  has  been  postponed  indefi- 
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nitely,  by  direction  of  the  Secretary  of  War,  for  reasons  as  eiven  in 
indorsement  of  March  12,  1897  (E.  t>.  19741).  Balance  available  July 
1,  1901,  for  work  at  Syracuse  and  Hockingport  and  for  repairs  of  the 
existing  pier  at  Middleport,  at  the  discretion  of  the  Secretary  of  War, 
J22.127.41. 

Examination  of  all  existing  ice  piers  has  been  made  during  the 
year,  and  reports,  recommendations,  and  estimates  of  cost  of  further 
work  submitted  by  Assistant  Engineer  R.  R.  Jones,  whose  report  is 
apj)ended.  The  ice  piers  at  Kerrs  Run,  Middleport,  and  Gallipolis, 
wnich  have  been  of  service  to  navigation,  are  decaying  and  need 
renewal;  those  at  Hartford  City,  Pomeroy,  Ironton,  Portsmouth,  and 
Ripley,  have  outlived  their  usefulness,  are  considered  to  be  not  worth 
eitner  repair  or  renewal,  and  should  soon  be  removed;  and  piers  at  Big 
IJocking,  Greenup,  and  Maysville  appear  desii*able.  The  balance  of 
existing  funds  wiU  be  held  for  renewals  at  Middleport  and  Gallipolis 
and  construction  at  Big  Hocking. 

The  timbers  of  the  two  outer  cribs  of  the  ice  pier  at  Portsmouth 
having  decayed,  the  cribs  had  fallen  to  pieces  and  become  an  obstruc- 
tion to  navigation.  At  the  general  request  of  the  authorities  of  the 
city  and  of  steamboatmen  for  their  removal,  the  Chief  of  Engineers 
granted  authoritjr  for  the  tempoi*ary  removal  of  the  dangerously 
obstructing  portions.  This  work  was  in  progr^s  at  the  end  of  the 
year  by  the  U.  S.  snag  boat  K  A,  WoodruJ'. 

JIaivm*  ofrefxvge  at  Maysville^  Ky. — The  report  on  the  preliminary 
examination  of  this  locality  was  published  as  House  Doc.  No.  148,  Fifty- 
sixth  Congress,  second  session.  The  survey  subsequently  ordered 
was  reported  upon  under  date  of  May  20,  1901,  with  recommendation 
for  the  construction  of  the  pier  contemplated  at  an  estimated  cost  of 
$21,000.  No  funds  are  at  present  available  for  this  work,  the  appro- 
priation clause  of  the  act  having  passed  the  House  of  Representatives 
only. 

EMBANKMENT,  BANK   PROTECTION,  AND  DIKES. 

Lawrenceburg^  Itid,,  i89  viUes  hdow  Pittshurg. — Work  under  con- 
tract with  John  W.  Scott  for  repair  of  this  embankment,  which  was 
'«early  finished  at  the  close  of  the  last  fiscal  year,  was  continued  until 
July  10,  1900,  and  the  furnishing  and  sowing  of  grass  seed  was  then 
done  during  March  of  the  present  year,  by  wnich  all  work  was  finally 
completed. 

Smwneetijwn^  lU.^  8^8  miles  below  PitUhiirg. — Repair  of  embank- 
ment under  authorized  agreement  with  "C.  H.  Glandorf ,  in  progress 
at  the  beginning  of  the  year,  was  continued  until  December  17,  1900, 
and  the  sowing  of  grass  seed  was  done  in  March,  1901,  by  which  this 
work  was  practically  completed. 

Eva7isville^  Ind.^  783  iniles  hdow  Pittsburg. — Prevention  of  cut-otf. 
A  contract  was  entered  into  June  19,  1900,  with  Charles  McNutt  and 
Sanders  C.  Hornbrook  for  about  $1,200  worth  of  work  in  repairing 
damage  to  this  bank  protection,  but  owing  to  the  unfavorable  stage  or 
river  in  July  nothing  was  done,. work  being  practicable  only  during 
the  lower  stages  of  water.  Toward  the  end  of  August  the  contiuctors 
completed  all  pile  driving.  The  placing  of  brush,  slabs,  and.  stone 
along  the  piling  at  foot  of  bank  was  carried  on  until  September  28, 
when  the  entire  work  was  completed. 
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Improvement  of  harbor. — A  contract  was  entered  into  June  19, 1900, 
with  Charles  McNutt  and  Sanders  C.  Hornbrook  for  about  ^,500 
worth  of  work  in  extending  the  dikes  previously  built  and  strength- 
ening the  shore  ends.  Work  was  begun  July  13,  and  all  grading 
finished  during  the  month.  The  delivery  and  placing  of  stone  was 
continued  until  August  11,  when  the  entire  work  was  completed. 

Mound  Oity^  III.^  959  raUes  below  Pittsburg. — Under  subproject  of 
March  20, 1899,  for  the  expenditure  of  $25,000  for  dikes  ano^dredging 
at  this  point,  the  Chief  or  Engineers  on  May  5,  1900,  approved  the 
plans  and  location  for  the  construction  of  one  new  dike  and  repair  of 
one  old  dike,  pursuant  to  which  proposals  were  opened  June  29, 1900. 

Award  was  authorized  July  20, 1900,  to  James  Short,  of  St.  Charles, 
Mo.,  at  an  aggregate  cost  of  $18,936.  About  1,000  cubic  yards  large 
stone  was  delivered  in  October  for  repair  of  old  dike,  but  the  stage  of 
river  was  then  too  high  to  permit  placing  it  and  remained  so  through- 
out the  month,  and  as  there  was  no  probability  of  a  suitable  stage  for 
work,  further  operations  were  postponed  until  the  low-water  season 
of  1901. 

DREDGING  AND   EXCAVATION. 

Madison^  Ind,^  568  miles  below  JKttsburg. — Under  the  project  ap- 
proved April  10,  1899,  for  expenditure  of  $20,000  appropriated  by 
the  river  and  harbor  act  of  March  3,  1899,  for  dredging  in  this  har- 
bor, the  William  A.  Kirk  plant  began  operations  July  18  and  continued 
until  November  17  on  the  dredging  of  the  bar  below  the  public  wharf, 
the  object  being  to  deepen  the  channel  in  such  manner  as  to  cause 
scour  along  the  front  of  the  city  landing.  The  entire  area  dredged 
covers  an  average  length  of  970  feet  and  extreme  width  of  about  510 
feet  to  a  depth  of  6  feet  below  low  water,  with  the  exception  of  about 
30  by  200  feet,  5  feet  below  low  water,  dredged  while  the  river  was  too 
high  to  reach  grade.  During  high  water  in  August  an  area  30  by  550 
feet,  5  feet  below  low  water,  was  dredged  along  the  city  front  just 
above  the  upper  end  of  the  city  wharf.  This  work  was  continued 
from  November  17  to  24  for  a  farther  distance  of  500  feet,  with  a 
depth  of  6  feet  below  low  water,  and  widened  to  about  60  feet  for  320 
feet  in  the  middle  portion. 

Location  of  dredging,  dumpage,  etc.,  is  shown  on  progress  map 
appended  to  assistant's  report. 

On  suspension  of  work,  November  24,  dredging  in  Madison  Harbor 
was  practically  completed,  so  far  as  allowed  under  the  special  appro- 
priation of  1899. 

EvansvUle^  Ind.^  783  miles  bdow  PittsUirg, — Under  the  project 
approved  April  10,  1899,  for  expenditure  of  |20,000  diverted  bv  the 
river  and  harbor  act  of  March  3,  1899,  from  the  unexpended  balance 
of  the  appropriation  of  June  3, 1896,  for  dredging  along  the  city  front 
at  Evansville,  the  H.  S.  Brown  plant  began  work  Jul}'^  19  and  con- 
tinued until  September  25  in  the  channel  along  the  public  wharf.  The 
total  area  dre<^ed,  6  feet  below  low  water,  averages  about  160  wide 
by  1,200  feet  long. 

Location  of  dredging,  dumpage,- etc.,  is  shown  on  progress  map 
appended  to  assistant's  report. 

The  plant  was  then  withdrawn  for  special  service  on  dredging  bars 
!)etween  Louisville  and  Evansville,  as  mentioned  above. 

Brooklyn.,  111..,  9^3  miles  belmo  Pittsburg. — ^Owing  to  the  stoppage 
of  work  at  Mound  City  by  high  water,  the  United  States  dredges  were 
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sent  to  Brooklyn,  where  they  commenced  operations  on  October  12, 
under  the  project  approved  April  4,  1899,  for  expenditure  of  $10,000 
on  this  work. 

As  the  dredging  at  this  place  in  1898  and  1899,  at  the  lower  end  of 
the  landing,  was  done  at  a  high  stage  of  river,  some  ridges  were 
unavoidably  left  between  cuts,  and  a  number  of  rocks  too  large  to 
enter  the  dredge  dipper  were  pushed  aside  and  left.  This  area  was 
dredged  over,  the  rocks  removed  to  a  little  more  than  6  feet  below 
low  water,  the  landing  and  its  approaches  cleared  of  rocks,  etc. ,  and 
the  harbor  extended  downstream  by  dredging  off  the  cetnented  gravel 
bar  along  the  shore.  At  the  upper  end  of  the  landing  a  deposit  of 
mud,  gravel,  and  logs  was  cleared  away  from  the  area  which  had 
been  dredged  in  1897  and  1898.  A  rapid  rise  of  the  river  prevented 
work  after  November  23,  with  no  prospect  of  resumption,  and  opera- 
tions were  accordingly  suspended  tor  the  season. 

The  area  dredged  on  the  cemented  gravel  bar  at  the  lower  end  of  the 
landing  has  an  average  of  about  600  feet  length  by  230  feet  width;  at 
the  wMrf  two  cuts  were  made,  covering  an  area  900  feet  by  40  feet; 
above  the  landing  the  area  dredged  was  340  feet  long  and  176  feet 
wide,  all  dredging  being  6  feet  below  low  water. 

Location  of  dredging,  dumpage,  etc.,  is  shown  on  progress  map 
appended  to  assistant's  report. 

Mound  City^  lU.^  969  miles  hdow  Pittsburg, — ^The  projects  of  April 
28,  1893,  May  11,  1897,  and  March  20,  1899,  provided  for  opening  a 
new  channel  from  the  middle  of  the  river  opposite  Mound  City  tow- 
head  to  the  Illinois  shore  at  Mound  City  wharf,  a  distance  of  about 
6,000  feet,  with  a  width  of  300  feet,  and  a  least  channel  depth  of  6 
feet  below  low  water.  Work  under  the  approved  project  for  dredg- 
ing and  diking  at  this  place  was  resumed  by  the  U.  S.  dredge  Ohto 
on  August  21,  on  left  of  the  center  line  of  the  new  channel,  and  above 
the  cemented  gravel  lump,  opposite  the  tow-head,  in  position  to  insure 
removal  of  all  hard  material  as  the  work  progressed  downstream,  the 
object  being  to  direct  the  current  through  the  new  channel  and  pre- 
vent the  low-water  channel  from  cutting  through  on  the  old  line 
toward  the  Kentucky  shore.  The  cut  made,  assisted  by  excavated 
material  dumped  across  the  upper  end  of  the  old  channel,  has  so  far 
proved  effective,  the  river  current  through  it  having  increased  in 
strength  in  a  manner  to  indicate  that  this  season's  low-water  channel 
will  be  established  on  the  new  line. 

On  October  6  the  work  was  stopped  by  a  rise  in  the  Mississippi 
River,  which  backed  into  the  Ohio,  making  a  depth  too  great  for 
dredging. 

The  area  dredged  increased  the  width  of  the  new  channel  76  feet  for 
a  distance  of  1,400  feet,  with  a  depth  of  6  feet,  except  a  section  of 
cemented  gravel,  200  by  36  feet,  which  was  too  hard  to  dredge,  and 
was  scraped  off  to  a  depth  of  2  to  4  feet  below  low  water,  preparatory 
to  blasting. 

Location  of  dredging,  dumpage,  etc.,  is  shown  on  progress  map 
appended  to  assistant's  report. 

During  September  a  survey  was  made  of  that  part  of  the  river  which 
includes  the  dikes  being  constructed  under  this  project  (see  Embank- 
ment, above)  and  the  most  difficult  portion  of  the  new  channel. 

An  estimate  in  detail  of  the  amount  and  cost  of  dredging  required  at 
Mound  City  is  given  in  the  report  of  Mr.  E.  J.  Carpenter,  hereto 
appended. 
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SURVEYS. 

Mwrietta  to  rrioiUh  of  Bi^  Mtaml  River,  171  to  JfS7  miles  helow  Pitts- 
burg.— ^The  United  States  quarter  boat  No.  1  and  steamer  Edna  were 
taken  from  winter  quarters  to  Greenup,  Ky.,  333  miles  below  Pitts- 
burg, and  the  ba^e-line,  precise  level,  bench-mark,  and  water-slope 
parties  commenced  work  on  July  26.  At  the  end  of  September  the 
various  parties  had  completed  work  to  Nine-mile  Bar,  452  miles  below 
Pittsburg.  The  stretch  from  Nine-mile  to  Petersburg  having  been 
covered  by  these  parties  during  the  season  of  1899,  the  work  on  the 
entire  Ohio  River  from  Pittsburg,  Pa.,  to  Petersburg,  Ky.,  a  distance 
of  about  493.3  miles,  has  been  completed  so  far  as  this  character  of 
work  is  concerned.  After  reaching  Nine-mile  Bar  the  survey  parties 
were  rearranged,  with  a  view  to  completion  of  soundings  and  topog- 
raphy in  the  vicinity  of  Cincinnati.  Mile  points  and  metallic  bencn 
marks  were  also  set  with  regard  to  mileage  from  Pittsburg,  Pa. 

Quarter  boat  No.  2  was  towed  up  to  Spencer's  landing,  178  miles 
below  Pittsburg,  and  work  was  begun  July  17  at  that  point  by  the 
second  section,  embi'acing  sounding  and  topographical  parties.  On 
October  22  the  party  haa  reached  a  point  360  miles  below  Pittsburg 
and  was  then  transferred  to  a  point  about  2  miles  below  Cincinnati  in 
order  to  insure  completion,  during  the  present  season,  of  all  work 
between  Nine-mile  Bar  and  JPetersburg,  Ky.,  462  to  493  miles  below 
Pittsburg.  The  field  work  on  this  section  was  finished  on  November 
7  and  both  working  parties  and  their  quarter  boats  were  then  towed 
up  the  river  to  resume  work  on  unfinished  portions  of  the  survey, 
which  was  continued  until  November  24,  when  t^rapomrily  suspended 
by  excessively  bad  weather.  Between  November  24  and  30  the  river 
reached  a  hign  stage  (nearly  40  feet  at  Cincinnati),  and  work  was  con- 
fined to  topography  on  the  higher  banks  and  towns,  and  to  running 
auxiliary  Imes  from  which  topography  was  taken.  This  work  was 
continued  until  December  10,  when  operations  in  the  field  were 
entirely  suspended  and  the  boats  sent  to  winter  quarters  in  the  Ken- 
tucky Kiver.  The  survey  work  of  the  season  on  base  lines,  precise 
levels,  water  slopes,  and  bench  marks  covered  about  121  miles;  sound- 
ings and  topography  were  completed  over  about  192  miles,  leaving 
65  miles  of  sucn  work  yet  to  be  completed. 

After  the  suspension  of  field  work  the  platting  of  the  maps  of  the 
survey  so  far  as  made  was  continued  until  April,  when  completed; 
work  on  tracing  of  these  maps  was  in  progress  at  the  end  of  the  year. 

A  progress  map  of  the  survey  is  herewith. 

Aoditional  funds  being  required  for  continuation  of  work  on  this 
survey,  the  Chief  of  Engineers,  by  indorsement  dated  December  17, 
1900,  authorized  the  use  of  $10,000  for  this  purpose  out  of  the  pro- 
visional allotment  for  snagging  contained  in  the  act  of  March  3,  1899. 

At  the  close  of  the  year  preparations  were  in  progress  for  resuming 
field  work  as  soon  as  conditions  are  favorable. 

Dams  jii'st  needed^  and  estimates  of  cost, — ^The  surveys  have  now 
progressed  far  enough  to  show  the  number  and  approximate  location 
of  f3l  dams  from  Marietta  to  below  the  Big  Miami.  The  estimates  of 
the  preliminary  report  of  April  17,  1900,  on  this  survey  (page  3207, 
annual  report  1900),  gave  the  total  cost  at  $19, 960,000  for  21  dams, 
with  an  average  lift  of  about  6.9  feet  and  an  average  cost  of  $950,00() 
per  dam.     The  survey,  as  mapped,  shows  that  20  dams,  with  an  average 
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lift  of  7.2  feet,  can  be  so  placed  as  to  give  the  desired  results  to  better 
advantage.  Dam  18,  located  under  prior  surveys,  is  already  provided 
for.  Tne  upper  dam  of  the  present  series  will  then  be  Dam  No.  19, 
below  Parkersburg,  and  the  lower  dam  will  be  Dam  No.  38,  below  the 
Big  Miami  Biver.  The  additional  average  lift  will  make  the  individual 
dams  a  little  more  expensive  without  adding  to  the  total  estimate. 
For  the  5  dams  recommended  for  early  construction  in  the  original 
examination  and  survey  report  the  surveys  show  good  locations,  as 
follows: 


No.  of 
dam. 


Location  by  town  and  ilver. 


Approxi- 
mate dis- 
tance 
below 
Plttsbuig. 


Below  ParkerBbnrg,  W.  Va.,  and  Little  Kanawha  River  . 

Below  Great  Kanawha  River  and  GallipoliB,  Ohio 

Below  Big  Sandy  River  and  Ashland,  Ky 

Below  Portsmouth,  Ohio,  and  Scioto  River 

Below  Cincinnati,  Ohio,  and  Cullums  Ripple 


MUes. 
190.1 
274 
820.1 
868.4 
481.8 


Dams  Nos.  19,  26,  29,  and  31  are  now  estimated  to  cost  the  $950,000 
each  which  was  originally  riven  as  the  average  of  the  original  series 
of  21  dams  (p.  3207,  annusQ  report  1900).  Dam  No.  37  is  now  esti- 
mated to  cost  the  $1,050,000  of  its  own  special  estimate  (p.  2367, 
annual  report  1899,  and  p.  3209,  annual  report  1900).  Any  appropri- 
ations for  these  5  dams  should  be  based  upon  the  above-named  esti- 
mates of  $950,000  each  for  Dams  Nos.  19, 26, 29,  and  31,  and  $1,050,000 
for  Dam  No.  37.  The  above  locations  and  estimates  will  allow  of  the 
15  other  dams  of  the  series,  from  Nos.  19  to  38,  inclusive,  being  placed 
advantageously,  and  of  the  entire  series  being  constructed  within  the 
$19,950,000  of  the  original  estimates;  but  the  exact  locations  and  indi- 
vidual estimates  of  cost  of  the  15  dsma  to  be  last  built  must  await  the 
completion  of  the  survey  work  of  the  summer  of  1901. 

SUPERINTENDENCE. 

The  works  carried  on  during  the  year  have  been  under  the  special 
direction  of  assistants,  as  follows:  Survey  of  Ohio  River  from  Mari- 
etta to  mouth  of  Big  Miami;  embankments  at  Lawrencebur^,  Ind.,  and 
Shawneetown,  LI.;  dike  at  Casey ville^  Ky.;  removal  of  Licking  bar, 
and  examination  of  ice  piers,  under  Mr.  R.  R.  Jones,  assistant  engi- 
neer; operation  of  United  States  dredges  and  hired  ared^ng  plants 
and  dikes  at  Mound  City,  under  Mr.  E.  J.  Carpenter,  assistant  engi- 
neer; examination  and  reports  on  dams  and  dikes  and  Ohio  River 
bridges  and  local  surveys,  under  Messrs.  A.  L.  Lucas  and  William  M. 
Hall,  assistant  engineers;  dikes  and  bank  protection  at  Evans ville,  Ind., 
under  Mr.  W.  A.  Christian,  assistant  engineer.  The  above  assistants 
have  attended  to  such  work  with  great  care  and  efficiency.  Their 
reports  in  detail  are  hereto  appendea. 

DETERIORATION  OF  PAST  WORKS  OF  IMPROVEMENT. 

The  improvements  of  the  Ohio  River  have  consisted  mainly  of  mov- 
able dams,  permanent  low  dams  and  dikes,  dredging,  bank  protection, 
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and  ice  piers.     Many  of  them  need  repair,  as  riven  below  in  detail,  but 
none  of  them  are  at  present  unworthy  of  furSier  improvement. 

Certain  of  the  low  dams  and  dikes  on  the  river  have  gradually  been 
damaged  by  annually  repeated  floods  and  ice  floes.  iSiese  dikes  and 
dams  have  been  examined  bv  the  assistant  engineers  from  time  to  time 
when  low  water  permitted,  the  last  complete  careful  examination  being, 
however,  several  years  ago.    The  last  estimates  are  as  follows: 


I>e8ignatioii. 


Estimated 
cost  of 
repairs. 


The  npper  26  miles,  between  Pittsbuig  and  Dam  No.  6— that  Is,  down  to  the  lowest  mov- 
able oam  under  construction;  8  dams  and  Idlke 

The  next  145  miles,  between  Dam  No.  6  and  Dam  No.  18  at  Marietta  (the  lowest  movable 
dam  for  which  funds  have  been  provided) ;  14  dams  and  11  dikes 

The  next  818  miles,  between  Marietta  and  the  Ohio-Indiana  State  line  (the  lowest  point 
for  which  surveys  for  movable  dams  have  been  authorized);  10  dams  and  20  dikes 

The  next  109  miles,  between  the  Ohio-Indiana  State  line  and  Louisville  (the  Falls  of  the 
Ohio);  13  dikes 

The  next  867  miles,  between  Louisville  and  Cairo  (the  mouth  of  the  Ohio) ;  3  dams  and 
41  dikes .7! 

Total 


«28,S00 
216,817 
124,780 
34,800 
161,000 


565,697 


The  original  cost  of  these  dams  and  dikes  was  many  times  the  now 
estimated  cost  of  their  repair.  As  a  rule  they  have  stood  well,  have 
done  excellent  and  permanent  work,  and  their  cost  will  have  been 
money  well  spent,  even  if  they  are  never  repaired.  As  fast  as  mov- 
able dams  are  built  the  low  permanent  dams  and  dikes,  although 
becoming  of  lesser  iYnportance,  will  still  be  necessary  to  control  the 
channel  at  or  about  the  stage  at  which  the  movable  dams  are  raised  or 
lowered — ^that  is,  at  which  open  navigation  ends  or  begins — and  their 
improvement  will  generally  consist  of  lowering  or  removing  the  chan- 
nel ends  and  raising  or  strengthening  the  shore  ends,  such  work  to  be 
gradual  and  its  fullextent  to  be  finafly  determined  only  after  the  mov- 
able dams  are  completed  and  put  into  regular  service.  The  full  repair 
of  all  dams  from  Pittsburg  to  Cairo  is  not  immediately  necessary,  but 
funds  should  be  provided  for  such  work  as  fast  as  practicable,  leaving 
the  time  of  actual  repair  until  favoi'able  low-water  seasons,  when  it 
can  be  done  to  best  aavantage.  The  original  project  has  always  been 
considered  as  including  necessary  minor  repairs,  but  not  extensive 
restorations  unless  specially  described  in  advance  in  annual  reports  or 
where  provided  for  by  special  allotments. 

Certain  dredged  channels  in  the  river  have  been  gradually  filling 
with  moving  sand  and  drift  and  need  a  partial  redredging.  The  last 
estimates  for  this  work  are  as  follows: 


Designation. 

Estimated 
.cost  of 
repairs. 

Phillis  Island 

91,000 

Head  of  Line  Island 

1,600 

Wheeling  Creek  Bar 

8,750 

Foot  of  OalliDolis  Island 

8,000 

QuickB  Run  Bar 

1,600 

Brash  Creek  Bar 

8,000 

18,750 

The  dredged  channels  have  stood  remarkably  well.    The  worst  places 
now  left  in  the  river  are  those  which  have  as  yet  not  been  dredged  at 
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all.  The  original  project  has  always  been  considered  as  including 
minor  redredging  or  channels,  but  not  extensive  work  or  new  work 
except  where  specialljr  described  in  advance  in  annual  reports  or  where 
provided  for  by  special  allotments. 

The  bank-protection  work  and  ice  piers,  where  built,  have  stood  well, 
and  no  special  appropri<>tions  for  repairs  are  considered  necessary  at 
the  present  time. 

The  nand  total  of  cost  of  repairs  not  otherwise  specially  provided 
for  is  ^erefore  at  present: 

Low  dams  and  dikes 1566, 697 

Dredged  channels 13,750 

Grand  total 579,447 

STAGSB  OF  THE  OHIO  RIYBR  DURING   1900. 

The  foUowmg  are  the  records  of  the  gauges  at  Pittsburg,  Cincinnati,  and  Evans- 
ville,  which  may  be  taken  to  represent  the  navigable  condition  of  the  upper,  mid- 
dle, and  lower  Ohio: 

Gauge  of  Davis  Island  Dam,  near  Pittsburg,  Pa. 

[When  the  dam  is  op.  low- water  readings  must  be  obtained  from -the  gauge  at  the  lower  end  of  the 
lock.  On  this  gauge  3  feet  '2  inches  corresponds  to  a  navigable  depth  of  8  feet,  And  6  feet  oorresponda 
to  the  same  depth  in  the  river.] 


Month. 

Depth  in  channel. 

Gauge  readings. 

Under  3 
feet. 

3  feet    1    6  feet 
and  over,  and  over. 

Highest. 

Lowest. 

January 

1900. 

0 
0 
0 
0 
0 
0 
17 
29 
28 
12 
0 

28 
81 
80 
81 
80 
81 
14 
1 
8 
18 
81 

Days. 

20 

22 

81 

29 

0 

8 

4 

0 

0 

0 

9 

14 

Feet. 
16.9 
16.2 
14.5 
9.2 
5.8 
8.4 
6.5 
5.5 
3 

3.6 
25.6 
18.6 

8.6 

Fehma  ry 

4.1 

March 

8 

April 

5.7 

SSy .:..:.: :...:;:;.:...:::::::::;.:;::::;:::: 

8.4 

June 

8  1 

July 

8.1 

August 

1.6 

September 

1.1 

October 

1.2 

November 

2.2 

December ........... 

4.1 

Total 

86 

279 

132 

Cincinnati  gauge. 

fThe  aero  of  this  gauge  is  about  2  feet  below  low  water;  readings  of  about  4  feet  correspond  to  about 
8  feet  in  the  channel,  and  those  of  7  feet  to  about  6  feet  in  the  channel.] 

Month. 

Dop 

th  in  channel. 

Gauge  readings. 

Under  3 
feet 

8  feet 
and  over. 

6  feet 
and  over. 

Highest. 

Lowest 

January 

1900. 

Days. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Days. 
81 
28 
81 
80 
81 
80 
81 
81 
80 
81 
80 
81 

^81 
28 
81 
80 
81 
80 
81 
24 
6 
4 
16 
81 

81.8 
37.8 
86.8 
22.7 
16 
16.8 
18.8 
14.3 
7.7 

Feel. 
7.8 

February 

11  2 

March... 

19.4 

April 

18  9 

iSy:::::::::;:;:::::::::::::::::::::::::;:::::::::: 

9.1 

Jnne ..  

8  4 

July 

7.4 

August 

4.9 

September '.'. 

s  .ft 

October 

11.4               8.1 

November 

39      1            4.7 

December 

40      1            7  8 

Total 

0 

865  1           9(» 
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EvanaviUe  gauge. 

[The  zero  of  this  gauge  is  about  at  low-water  line;  readings  of  2  feet  oorrespond  to  about  8  feet  in 
the  channel,  and  rciuiings  of  6  feet  oorrespond  to  about  6  feet  in  the  chimnel.  J 


Month. 


1900. 

Januarya 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Total 


Depth  in  channel. 


Under 
3  feet. 


Days. 
0 
0 
0 
0 
0 
0 
0 
0 
16 
28 
8 
0 


52 


8  feet 
and  over. 


Day: 
15 
28 
81 
80 
81 
80 
31 
81 
14 
8 
22 
81 


297 


6  feet 
and  over. 


Days. 
15 
28 
81 
80 
81 
80 
26 
12 
0 
0 
8 
81 


242 


Oauge  readings. 


Highest    Lowest. 


FeeL 
26 
81.1 
29.7 
21.4 
14.8 
14 
10.8 
11.4 
6.9 
8.6 
28.8 
88.6 


18.8 
10 
17.4 
12.6 

6.5 

^7 

5.4 

4 

1.6 

1 

2 

6.9 


a  From  January  1  to  16  it  was  Impossible  to  get  gauge  readings  on  account  of  ice  and  a  barge  lying 
on  gauge. 

OPERATION   OF  DRAWS  IN  HIGH   BRIDGES. 

There  are  no  low  drawbridges  on  the  Ohio  River.  The  general  Ohio 
River  bridge  law  requires  that  all  bridges  shall  have  a  height  of  at 
least  40  feet  above  high  water,  and,  since  large  steamboats  require  more 
than  40  feet,  it  is  also  provided  that  all  bridges  below  the  Cincinnati 
Suspension  Bridge  shall  have  a  draw  for  use  m  high  water  unless  they 

five  a  clearance  of  at  least  53  feet  above  high  water.  There  are  three 
i^h-water  draws  on  the  Ohio  River,  but  the  draw  in  the  Ohio  Falls 
Bridge  at  Louisville  is  exceptionally  located  and  no  record  of  its  opera- 
tion IS  kept.  Reports  received  from  the  Cincinnati  Southern  Railroad 
Bridge  at  Cincinnati  and  the  Kentucky  and  Indiana  Bridge  at  Louis- 
ville state  that  the  draws  were  not  opened  for  the  passage  of  boats 
during  the  calendar  year  ending  December  31,  1900. 

STOPPAGE   OF  NAVIGATION. 

The  usualperiod  of  low  water  prevailed  from  August  2  to  Novem- 
ber 22  for  rittsburg  traffic,  and  from  August  15  to  November  22  for 
Louisville  traffic. 

Through  navigation  to  Pittsburg  was  temporarily  suspended  from 
February  12  to  March  5  by  ice. 

Navigation  was  temporarily  suspended  from  April  25  to  30  by  high 
water. 

IjOsscs  by  collision  with  bridges. 

The  following  table  shows  the  reported  losses  sustained  by  the  commerce  of  the 
Ohio  River  by  collision  with  the  piers  of  bridges  crossing  the  Ohio  River  to  the  end 
of  the  calendar  year  1900. 


Date,  etc. 

Owner. 

Steamboat 

L088. 

Amount. 

Ohio  Falls  Bridge: 
Previoualy  reported 
December  4, 1900... 

December  6. 1900 . . . 

9186,850.00 

The  Monongaheia  River 
Consolidated  Coal  and 
Coke  Co. 
do 

Harry  Brown 

Iron  Age 

1  empty  coal  boat. 
1  barge  coal ...... 

600.00 
2,200.00 

Total 





188,060.00 
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Date,  etc. 

Owner. 

Loos. 

Amoant. 

Bridge: 
December  4,1900... 

127, 767. 00 

The  Monongahela  River 
Consolidated  Coal  and 
Coke  Co. 

Pacific  No.2 

2barge8Coal 

6,500.00 

Total 

84,267.00 

Losses  by  collision  vnth  Ohio  River  bridges  to  December  SI,  1900, 

Beaver  Bridge $61,840.00 

East  Liverpool  Bridge 1,500.00 

Steubenville  Bridge 1 118,868.00 

Wheelingand  Martins  Ferry  Bridge 12,150.00 

Bellaire  Bridge 148,026.00 

Parkerebui^  Bridce 101,848.47 

Point  Pleasant  Bndge 9,600.00 

Kenova  Bridge 24,900.00 

Newi)ort  and  Cincinnati  Bridee 48, 107. 00 

Covington  and  Cincinnati  Bridge 93,300.00 

Cincinnati  Southern  Railroad  Bridge 14,812.00 

Louisville  and  Jeffersonville  Bridge 7,800.00 

Ohio  Falls  Bricy?e ^ 188,050.00 

Kentucky  and  Indiana  Bridge 34,267.00 

Henderson  Bridge 22,620.00 

Cairo  Bridge 32,419.96 

Total 919,998.42 


SUGGESTED   NEW  LEGISLATION. 

The  experience  of  the  past  year  on  the  Ohio  River  appears  to  indi- 
cate the  desirability  of  some  legislation  to  allow  of  tne  immediate 
removal  of  under-water  obstructions  other  than  wrecks,  especially 
when  such  obstructions  are  of  a  particularly  dangerous  nature  (as  in 
the  case  of  gas  and  oil  pipes),  and  where  they  exist  without  any 
authority  of  law  or  in  violation  of  special  permits  allowable  under  the 
law. 

The  river  and  harbor  act  of  March  3,  1899,  provided  for  the  imme- 
diate or  early  removal  of  sunken  wrecks.  Such  legislation  mi^ht  be 
extended  to  cover  other  sunken  obstructions  by  the  introduction  in 
the  next  river  and  harbor  bill  of  a  new  paragraph  somewhat  as  follows: 

Section — . — That  sections  fifteen,  nineteen,  and  twenty  of  the  river  and  harbor  act 
of  March  third,  eighteen  hundred  and  ninety-nine,  with  reference  to  sunken  wrecks 
in  navigable  waters,  be  herewith  so  amended  as  to  apply  equally  to  sunken  wires, 
cables,  pipes,  and  aU  other  under-water  constructions  of  any  sort,  so  for  as  the  same 
may  obstruct  and  endanger  navigation,  and  may  have  been  laid  or  built  without 
permission  from  the  Secretary  of  War,  or  do  not  comply  with  such  permission. 

The  necessity  of  some  such  legislation  as  the  above  has  been  made 
evident  several  times  during  the  past  few  years  in  this  district.  Occa- 
sionally the  snag  boat,  while  removing  wrecks,  has  pulled  up,  uninten- 
tionally, portions  of  private  property,  including  even  under-water 
railroad  ti*acks.  In  such  cases  the  owners  have  protested  against  the 
destruction  of  their  property,  and  have  made  claims  for  reimburse- 
ment for  such  destruction.  Very  recently  a  gas-pipe  line  in  the  upper 
Ohio  River,  authorized  bj'  the  War  Department  under  the  proviso 
that  it  be  placed  and  maintained  below  the  surface  of  the  river  bed, 
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has  been  subsequently  found  to  lie  across  the  river  channel  in  such 
way  as  to  prevent  the  passage  at  time  of  dead  low  water  of  all  boats 
that  drew  more  than  6  inches,  and  to  be  liable,  from  its  extent,  posi- 
tion, and  inflammable  contents,  to  wreck  and  set  fire  to  passing  boats 
as  soon  as  the  stage  of  water  was  high  enough  to  completely  hide  the 
obstruction.  This  particular  obstruction  might  easily  have  sunk  a 
passenger  boat  or  towboat  or  the  front  end  of  a  coal  tow,  with  great 
loss  to  property  and  perhaps  life,  and  perhaps  furthermore  completely 
closing  the  channel  to  all  navigation  tor  several  days.  In  sucn  cases 
existing  law  provides  only  for  the  removal  of  such  obstructions  by 
injunction  or  prosecution  through  the  United  States  district  attorney. 
If  the  obstruction  were  on  land  in  plain  sight  of  everybody  it  might 
be  allowable  to  wait  for  the  slow  progress  of  law  ia  such  a  case;  but 
the  obstruction  being  under  water  and  out  of  sight  such  delays  are 
liable  to  lead  to  such  great  dangers  to  life  and  property  that  the  law 
should  allow  of  immediate  action  to  secure  the  immediate  removal  of 
the  obstructions  and  the  prevention  of  such  danger. 

ESTIMATES. 

In  work  of  the  character  of  that  for  the  improvement  of  the  Ohio 
River  it  is  impossible  to  determine  in  advance  just  where  and  how 
much  work  will  be  needed  for  making  good  navigation  upon  the  entiie 
length  of  the  river,  and  therefore  it  is  impossible  to  submit  estimates 
for  complete  improvement.  The  work  must  be  progressive  and  tenta- 
tive, and,  owing  to  the  varied  interests  and  communities  along  nearly 
1^000  miles  of  river,  the  locations  of  works  must  be  at  considerable 
distances  apart,  so  that  no  one  reach  of  river  can  be  taken  in  hand  and 
improvement  completed  in  advance  of  other  parts  of  the  river  unless 
large  amounts  of  money  are  provided.  The  great  and  growing  com- 
merce of  the  river,  its  numerous  cities,  and  flie  rapid  increase  of  the 
already  large  population  of  the  valley  should  appeal  in  strong  terms 
for  adequate  appropriations  for  such  betterment  of  the  navigation  as 
it  is  certain  can  be  obtained  by  well-known  methods.  The  sum  of 
$1,000,000  can  be  profitably  used  and  produce  immediate  results  in 
great  improvement  for  the  movement  of  the  vast  commerce  of  the 
river.  Attention  is  particularly  invited  to  the  commercial  statistics 
appended. 

Money  statement. 

July  1,  1900,  balance  unexpended $397,173.23 

June  30,  1901,  amount  expended  during  fiscal  year 159, 952. 38 

July  1,  1901,  balance  unexpended 237,220.85 

July  1,  1901,  outstanding  liabilitiee 3,818.22 

Julyl,  1901,  balance  available 233,402.63 

July  1,  1901,  amount  covered  by  tmcompleted  contracts 23, 072. 60 

Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement $500, 000. 00 

For  maintenance  of  improvement 200, 000. 00 


Submitted  in  comi>liance  with  requirements  of  sundry  civil  act  of  June  4, 
.    1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


700,000.00 
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Statement  of  amounts  and  dates  of  all  appropriations  for  (Ms  work. 


Act  of  Ck>iigre88. 

Approprla- 

Allotment. 

Remarks. 

March  8, 1827 

March  8, 1885 

130,000.00 
60,000.00 
20,000.00 
60,000.00 
60,000.00 

100,000.00 
6,479.28 
90,000.00 

July  2, 1886 

March  3, 1887 

Julv  7  1838 

June  11, 1844 

March  3  1847 

August  80, 1862 

June  23,186(5 



$172,000.00 
80,000.00 

Improving   Mississippi,  Missouri,  Arkansas,  and 

Ohio  rivers. 
Snag  boats  and  apparatus  for  improving  Western 

rivers. 

Do 

March  2.1867 

100,000.00 

July  25, 1868 

85,000.00 

Repair,  preservation,  extension,  and  completion 
of  river  and  harbor  works. 

Julv  11  1870 

90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
28.87 

360.000.00 
250,000.00 
250,000.00 

March  3, 1871 

June  10. 1872 

March  8,1878 

June23  1874 

March  3, 1875 

August  14,  1876 

June  18, 1878 

Do 

March  8, 1879 

June  14, 1880 

March  3,1881 

March  21, 1882 

rvmtriniiing  worir  on  Dftvis  Tsland  dam. 

August  2, 1882 

Do 

July  6,1884 

Do 

Do. 

August  5,1886 

August  11, 1888 

September  19. 1890... 
jATinary  19, 1891 ...... 

Relief  of  Stubbs  &  Lackey.    Treasory  settlement 

July  13, 1892 

No.  2698. 

August  18,1894 

June  8,  1896 

July  1, 1898 

16,000.00 

near  Shawneetown,  m. 

March  8, 1899 

375,000.00 

Total 

6,206,608.12 

352,000.00 

LIST  OP  CONTRACTS  IN   FORCE  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1901. 

Repairing  bank  protection  near  EvansviUe,  Ind. — Charles  McNutt  and  Sanders  C. 
Hombrook,  June  19,  1900 ;  approved  July  7,  1900 ;  be  prepared  to  commence  ten 
days  after  receipt  of  notification  of  approval  of  contract ;  terminate  December  31, 
1900;  completed  September  28,  1900. 

Dike  extension  near  EvansviMe,  Ind. — Charles  McNutt  and  Sanders  C.  Hombrook, 
June  19,  1900;  approved  July  7,  1900;  be  prepared  to  commence  ten  days  after 
receipt  of  notification  of  approval  of  contract ;  terminate  December  31,  1900 ;  com- 
pleted August  11,  1900. 

Hire  of  dredging  pian/.— William  A.  Kirk,  June  26, 1900 ;  approved  July  7, 1900 ;  to 
commence  ten  days  after  receipt  of  notice ;  terminate  when  discharged ;  supple* 
mental  contract  for  operating  plant  by  separate  crews  for  a  total  of  sixteen  or 
twenty-four  hours  each  working  day,  August  29, 1900;  approved  September  13, 1900; 
plant  discharged  November  28,  1900. 

Hire  of  dredging  plant. — H.  S.  Brown,  June  28,  1900;  approved  July  10,  1900;  to 
commence  ten  days  after  receipt  of  notice;  terminate  when  dischareed;  supple- 
mental contract  for  operating  plant  by  separate  crews  for  a  total  of  sixteen  or 
twenty-four  hours  each  working  day,  September  19,  1900;  approved  October  12, 
1900;  plant  discharged  November  28,  1900. 

Hire  of  towhoat  and  crew  cm  tender  to  United  States  dredges, — J.  T.  Duffy,  July  9, 
1900 ;  approved  July  18,  1900 ;  commence  when  ordered ;  terminate  about  Decem- 
ber 1,  1900;  towboat  discharged  November  27,  1900. 

Constructing  one  steel  dredge  crane. — New  Jersey  Foundry  and  Machine  Company, 
January  19,  1900;  approved  February  8, 1900;  be  prepared  to  commence  twenty  days 
after  receipt  of  notification  of  approval  of  contract;  terminate  June  20, 1900;  extended 
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to  Jnne  30, 1900;  extended  to  August  19, 1900;  extended  to  September  3, 1900;  com- 
pleted August  28,  1900. 

(Jonstmcting  dike  below  mouth  of  Tradewaier  River, — ^Hampton  G.  Grainger,  July  27, 
1900;  approved  August  7,  1900;  be  prepared  to  commence  twenty  days  after  receijjt 
of  notincation  of  approval  of  contract;  terminate  on  or  before  December  31,  1900,  if 
sta^  of  water  permits;  extended  to  December  31,  1901. 

Constructing  dikes  in  the  Ohio  River  near  Mound  Cily^  111 — James  Short,  July  30, 1900; 
approved  August  13,  1900;  be  prepared  to  commence  twenty  days  after  receipt  of 
notification  of  approval  of  contract;  terminate  November  30,  1900,  if  stage  of  water 
permits;  extendeii  to  November  30,  1901. 

Repairing  embankment  at  Lawrenceburg.  Ind. — John  W.  Scott,  August  14,  1899; 
approved  September  1.  1899;  be  prepared  to  commence  twenty  days  after  receipt  of 
notification  of  approval  of  contract;  terminate  February  28,  1900;  extended  to  April 
28,  1900;  extended  to  June  28, 1900;  extended  to  July  28,  1900;  completed  July  10, 
1900. 


STAGES  OF  THE  OHIO  RIVEB. 


Highestf  lowest,  and  average  stages  of  the  Ohio  River  at  Cincinnati  each  calendar  year  from 
1860  to  1899,  inclusive,  with  the  highest  stage  during  the  floods  of  18S2  and  1847, 


Calendar  year. 

Highest  stage. 

Lowest  stage. 

Average 
for  the 
year. 

Date. 

Stage. 

Date. 

Stage. 

1882 

Feb.  18 
Dec.  17 
Apr.  16 
Apr.  19 
Jan.  24 
Mar.  12 
Dec.  23 
Mar.  7 
Sept.  26 
Mar.  14 
Mar.  80 
Apr.  2 
Jan.  19 
May  13 
Apr.  13 
Dec.  18 
Jan.  11 
Aug.  6 
Jan.  29 
Jan.  20 
Dec.  15 
Dec.  27 
Feb.  17 
Feb.  16 
Feb.  21 
Feb.  16 
Feb.  14 
Jan.  20 
Apr.  9 
Feb.  6 
Apr.  1 
Feb.  22 
Mar.  26 
Feb.  26 
Apr.  26 
Feb.  20 
Feb.  16 
Jan.  14 
Apr.  4 
Feb.  26 
Mar.  29 
Mar.  8 
Dec.  1 

FL    In. 
64  8 
63   7 
49   2 
49  6 
67   4 
42   9 

46  1 
66   3 
42   6 
56   8 
48   3 
48   9 

56  8 

40  6 

41  9 
44   6 

47  11 
66   4 
61   9 
58   9 

41  4 

42  9 
63   2 

60  7 
58  7 

566  4 
cTl   Of 

46  0 
55  9 

66  3 
89  11 
88  8 
69  2 

57  4 

48  8 
54  11 
85   6 
48   4 

47  8.4 

61  2 
61   6 

67  2.4 
40   0 

FL   In. 

Ft.    In. 

1847 

I860 

Oct.  3 
July  13 
Oct.  81 
Oct.  6 
Aug.  6 
Oct.  19 
Aug.  17 
Oct.  19 
July  21 
Aug.  21 
Oct.  4 
Oct.  12 
Oct  14 
Oct.  12 
Sept.  22 
Sept.  19 
Sept.  4 
Oct.  9 
Oct.  24 
Oct.  28 
Oct.  28 
Sept.  18 
Nov.  1 

6  4 
6  1 
2  4 

2  6 

3  1 
6  8 

4  9 
8   0 
6   1 
6   4 
8  10 

2  8 

3  0 
8   8 
2  4 

4  8 
6  2 
8  3 
4   4 

2  6 

3  9 
1  11 
6   1 

16   0 

1861 

19   1 

1862 

1868 

17   5 
16   0 

1864 

16   8 

1866 

21  10 

1866 

19   2 

1867 

17   0 

1868 

18   8 

1869 

19   8 

1870 

17  10 

1871 

11  10 

1872 

11   8 

1878 

18   5 

1874 

15   8 

1876 

18   9 

1876 

18   2 

1877 

15   0 

1878 

16   9 

1879 

14   6 

1880 

17   0 

1881 

16  11 

1882 

a22   U 

1883 

Sept  21   3  7 

al9   &i 

1884 

....do... 
Sept  26 
Nov.  1 
Sept  23 
Aug.  7 
Sept.  13 
Aug.  30 
Oct  7 
Nov.  5 
Aug.  80 
Sept.  14 
Oct.  28 
Sept  26 
Oct.  18 
Oct.  6 
Nov.  2 
Oct  21 

2   9 

2  6 

3  4 
2   8 
6   3 
6   3 

5  9 

4  5 
8  6 
8   7 
8  1 

2  8 

6  6 

3  1 

4  6 

8   4.8 
8   2 

al7   4 

1885 

al6   7 

1886 

al7  10 

1887 

a  15  U 

1888 

a  17  11 

1889 

al8  6 

1890 

a25   8 

1891 

a20  6 

1892 

al6  6 

1893 

al7  8 

1894 

ol2  9 

1895 

ol2   2 

1896 

ol7   1.2 

1897 

al6   5 

1898 

al9   8 

1899 

16   8.6 

1900 

18   8 

a  Prepared  from  the  stages  as  shown  by  the  waterworks  marks  daily  at  6  a.  m.  and  6  p.  m.,  the 
previous  years  having  been  made  from  one  daily  observation  at  6  a.  m. 
6  Four  o'clock  to  6  o'clock  a.  m.,  inclusive.  cTwelve  o'clock  noon  to  1.30  p.  m. 
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MONTHLY  COMPARISONS  OF  RIVER  AND  RAINFALL. 

Highest,  lowest,  and  average  monthly  stages  of  the  Ohio  River,  and  the  monthly  and  annual 
rainfall  at  Cincmnati  in  two  years  ending  December  SI,  1899  and  1900, 


Highest. 

Lowest. 

Average. 

Rainfall. 

Months. 

1900. 

1899. 

1900. 

1899. 

1900. 

1899. 

1900. 

1899. 

Date. 

Feet 

Date. 

Feet. 

Date. 

Feet. 

Date. 

Feet. 

Feet 

Feet. 

Inches. 

Inches. 

JAnnary 

17 
7 
2 
1 

21 

81 

8 

1 

29 

80 

1 

81.8 
87.8 
86.8 
22.7 
16.0 
16.8 
13.8 
14.8 
7.7 
11.4 
89.0 
40.0 

16 

27 

8 

1 

13 
6 
1 
11 
20 
17 
10 
26 

41.8 
89.0 
57.4 
61.6 
28.5 
18.7 
11.0 
18.5 
7.0 
4.4 
9.8 
23.0 

10-11 
7 

20 

21 
l»-20 
16-18 

12 
1^-16 
19-20 
20-22 
17-18 

26 

7.8 
11.2 
19.4 
18.9 
9.8 
8.4 
7.4 
4.9 
8.5 
8.2 
4.7 
7.8 

4 

18 

18 

29 

80 

13-28 

14-15 

80-81 

5^-8 

25-29 

2 

9 

19.0 

11.5 

24.2 

14.4 

12.5 

11.0 

6.5 

4.0 

8.8 

8.5 

8.4 

6.3 

18.8 

22.7 

29.1 

18.0 

11.2 

10.8 

9.5 

8.0 

4.9 

4.2 

9.1 

19.2 

23.7 

26.1 

38.4 

85.7 

17.7 

14.5 

8.8 

7.9 

5.4 

8.9 

6.5 

16.8 

2.64 
2.22 
1.76 
1.48 
8.94 
1.01 
8.48 
4.17 
.28 
L45 
4.60 
1.01 

3.32 

February 

March 

2.04 
5.94 

April 

1.21 

MSy...:::... 

4.88 

June 

8.27 

July 

1.68 

August 

8.65 

September 

October 

2.18 
1.64 

November 

December 

2.60 
2.98 

For  the  year. 

al 

40.0 

68 

57.4 

C20-22 

8.2 

d2 

8.4 

13.8 

17.1 

27.78 

84.69 

a  December. 


6  March. 


c  October. 


d  November. 


Depths  on  bars,  Ohio  River,  at  low  water  of  1900,  as  reported  by  packet  lines. 

[Compiled  in  office  of  Maj.  Wm.  H.  Bixby,  Corps  of  Engineers,  U.  8.  Engineer  Office,  Cincinnati,  Ohio.] 

PITTSBUBQ  TO  DAM  No.  6,  MERRILL.  PA.  (28.8  MILES  BELOW  PITTSBUBO). 

[Davis  Island  gauge,  1.4  feet »  0.7  foot  (8  inches)  above  low  water  (1895).  Dam  No.  6  gau^e,  1.6  feet  — 
1  foot  (12  Inches)  above  low  water  (1895).] 

Inches. 

Oct.  7.  Horsetail  Ripple 8 

Lowrie  Ripple 9 

Duff  Bar 6 

MerrimanBar 9 

Lock  No.  3 9 

Deadmans  Island 10 

Oct  8.  LogstownBar 10 

DaSa  No.  4  (Logstown) 10 

Knox  Bar 12 

Wallers  Ripple 6 

Lacock  Bar 10 

Beaver  Shoalfl 10 


DAM  No.  6,  MERRILL,  PA.,  TO  8TEUBENVILLE,  OHIO  (67.6  MILES  BELOW  PITTSBURG). 

[Dam  No.  6  gauge,  1.6  feet » 1  foot  (12  inches)  above  low  water  (1895).   Steubenville  gauge,  0.75  foot  -» 
0.25  foot  (3  inches)  above  low  water  (1895).] 

Inches. 

Oct  9.  Raccoon  Shoals 10 

Monteomery  Island 12 

Phyllis  Island 12 

Georgetown  Island 12 

Line  Island 12 

Babbs  Island 12 

KoontzBar 12 

Baker  Island,  head 10 

Yellow  Creek  Bar 14 

Cluster  Islands 12 

Blacks  Island 14 

Browns  Island,  head 12 

Browns  Island  Dam 12 

Browns  Island,  foot 12 

Wells  Bar 12 


Digitized  by 


Google 


2618      REPOBT   OP  THE   CHIEF  OP  BNGINEEE8,  U.  8.  ARMY. 

STEUBENVILLE,  OHIO,  TO  WHEELING,  W.  VA.  (90.1  MILES  BELOW  PITTSBUBG). 

[Steubenvllle  gauge,  0.76  foot  =  0.25;feet  (8  inches)  above  low  water  OSK) .  Wheeling  gauge,  0.6  foot  » 
0.8  loot  (4  inohee)  above  low  water  (ld98).j 

Inches. 

Oct  10.  Wells  Ripple 12 

Mingo  Island 12 

Cox  Ripple 12 

Beach  Bottom  Bar 12 

Short  Creek  Bar 12 

Sisters  Islands 10 

Burlington  Bar 12 

Wheelmg 10 


WHEELING,  W.  VA.,  TO  MARIETTA.  OHIO  (171.4  MILES  BELOW  PITTSBURG). 

25  foot  (8  inches)  above  low  water  (1898) 
foot  (7  inches)  above  low  water  (1895).] 


[Wheeling  gauge,  0.6  foot  =>  0.25  foot  (8  inches)  above  low  water  (10)8^ .    Marietta  gauge,  1.9  feet »  0.6 


Inches. 

Oct  10.  Wheeling  Creek 12 

Bo^  Isutnd 12 

McMahonsBar 12 

Oct  11.  Little  Grave  Creek  Bar 14 

Big  Grave  Creek  Bar 14 

Captina  Island 12 

Fish  Creek  Island 12 

Kleins  Island 14 

Sunfish  Creek  Bar 14 

Opossum  Bar 12 

McEldowney  Bar 14 

Oct  12.  Fishing  Creek  Bar 12 

Paden  Island 20 

Williamson  Island 14 

Wells  Island 12 

Millcreek  Island .• 14 

Grandview  Island 14 

Collins  Ripple 12 

Petticoat  Ripple 12 

Grape  and  Bat  Island 14 

Rowlands  Race 12 

Bull  Creek  Bar 15 

Carpenter  Bar 12 

Duck  Creek  Bar 14 

MARIETTA,  OHIO,  TO  POINT  PLEASANT,  W.  VA.  (264.5  MILES  BELOW  PITTSBURG) 

[Marietta  gauge,  2  feet  a  0.7  foot  (8  inches)  above  low  water  (1895).    Point  Pleasant  gauge,  1.2  feet » 
0.5  foot  (6  Inches)  above  low  water  (1805).] 

Inches. 

Oct.  13.  ReppertsBar 18 

James  (Vienna)  Island 18 

Neal  (Coles)  Island 18 

Ames  Ripple 18 

Blennerhassett  Island,  foot 18 

Little  Hocking  Bar 20 

Newberry  Isliuid 20 

Mustapha  Island 20 

Lea  Creek  Bar ' 20 

Belleville  Island 20 

De  Witts  Bar 20 

Oct  14.  Buffington  Island 20 

Sand  Creek  Bar 15 

Old  Town  towhead 20 

Gosling  Bar 24 

Goose  Island 20 

Letart  Island 22 

Weaver  shoals 20 

Wolf  Bar 20 

Siegrist  Ripple 20 

Eiigit  Mile  Island 20 
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POINT  PLEASANT,  W.  VA.,  TO  HUNTINGTON,  W.  VA.  (807.6  MILES  BELOW  PITTSBURG). 

1.2  feet  a>  0.5  foot  (6  inchefl)  above  low  water  (180 
8  feet » 1.1  feet  (18  Inchea)  above  low  water  (1886).] 


[Point  Pleasant  gauge,  1.2  feet » 0.5  foot  (6  incbefl)  above  low  water  (1896).    Huntington  gauge, 
"'    '     '-  '    -  "8incbe8)abov  '  *      ' 


Incbee. 

Oct  15.  Kanawha  Bar 24 

Gallipolis  Island 24 

Clarion  Ripple 24 

Racoon  Island 20 

Straight  Ripple 24 

Little  Guyan  River 24 

Green  Bottom  Bar 20 

Dogham  Bar 30 

Ga3randotte  Bar 24 


HUNTINGTON,  W.  VA.,  TO  IBONTON,  OHIO  (326.7  MILES  BELOW  PITTSBURG). 

»  1  foot  (12  incbea)  above  low  water  (1896 
feet  (18  incbea)  above  low  water  (1896).] 


[Huntington  gauge,  2.9  feet  »  1  foot  (12  incbea)  above  low  water  (1896);  Ironton  gauge,  2  feet  mi  1.1 


Incbea. 

Oct  16.  Twelve  Pole  Bar 30 

Big  Sandy  Shoals 30 

Poge  Shoals 30 

IRONTON,  OHIO,  TO  PORTSMOUTH,  OHIO  (366.2  MILES  BELOW  PITTSBURG). 

[Ironton  gauge,  2.9  feet  —  1  foot  (12  incbea)  above  low  water  (1895);  PortEonoutb  gauge,  2.3  feet « 1.1 
feet  (IS  incbea)  above  low  water  (1896).] 

Incbea. 

Oct.  16.  Fergusons  Bar 30 

Greenup  Shoals 24 

Jenatt  Shoals 30 

Little  Scioto  Bar 30 

Bonanza  Bar 24 

PORTSMOUTH,  OHIO,  TO  CINCINNATI  (467.4  MILES  BELOW  PITTSBURG). 

[Portsmoutb  gauge,  2.2  feet  »  1  foot  (12  incbea)  above  low  water  (1896):  Cincinnati  gauge,  8.4  feet  » 
1.5  feet  (18  incbee)  above  low  water  (1881).] 

Incbea. 

Oct  16.  Big  Scioto  Shoals 30 

Oct  17.  Conoconneque  Bar 30 

Twin  Creek  Bar 36 

Quicks  Run  Bar 24 

Station  Bar 30 

Brush  Creek  Island 24 

Pennyweight  Bar 36 

Mancnester  Island 24 

Brooks  Bar 24 

Charleston  Bar 24 

Straight  Creek  Bar 30 

White  Oak  Bar 30 

Augusta  Bar 24 

Oct  18.  Locust  Bar 24 

Big  Snag  Bar 24 

Richmond  Bar 20 

Nine  Mile  Bar 20 

Four  Mile  Bar 20 

Crawfish  Bar 36 
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Depths  on  bars  at  low  vxxter  of  1899,  as  reported  by  packet  lines. 

Ohio  River  behw  Cincinnati,  Ohio. 

[Compiled  In  office  of  Maj.  Wm.  H.  Blxby,  Ciorps  of  Engineen,  U.  S.  Engineer  Office,  Cincinnati,  Ohio.] 

CINCINNATI,  OmO,  TO  LOUISVILLE,  KY.  (696  MILES  BELOW  PITTSBURG). 

[Cincinnati  gauge,  S.6  feetal.6  feet  above  lowest  water  (1881).    Loulsyille  gauge,  4.8  feet=>3.1  feet 
above  lowest  water  (1884)  in  canal.] 

Feet. 

Oct.  23.  Oullums 3.5 

Medoc 4 

Lawrenceburg 3. 5 

Laughery 4 

Rising  8un 4 

Gunpowder 4 

Warsaw 3.6 

Oraigs 4 

Locust 4 

Hoagland 4.5 

Grassy  Flats 5 

LOUISVILLE,  KY.,  TO  EVANSVILLE,  IND.  (783  MILES  BELOW  PITTSBURG). 

[Louisville  gauge,  8  feet»>2  feet  above  lowest  water  (1866)  (below  locks).     Evansville  gauge,  1.6 
feet»1.76  feet  above  lowest  water  (1896).] 


Oct.  27-28.  Foot  of  locks 3 

Portland 4 

Falling  Run 4 

Hughes 2.5 

Gravel  Point 3.5 

Salt  River 3.2 

Boston 4 

Brandenberg 3 

Haunted  Hollow 3 

Richardson 4 

Blue  River 2.5 

Peckenpaughs 3 

Flint  Island 3.2 

Chenaults 2.5 

Brashears  (Holts) 3 

Fulton,  incut 2.7 

Fulton,  outside  cut 1.7 

Troy  Reach 3.5 

Andersons 4 

RockportBend 2.5 

Puppy  Creek 4.5 

Owensboro  Bend,  head 3.2 

Enterprise  Bend 5 

French  Island,  head 2.8 

French  Island,  foot 2.8 

Scuffleton,  upper  (Vanada) J 2.8 

ScuflSeton,  middle  (Falls  Slough) 3.5 

Scuffleton,  lower 3 

Three  Mile,  head 4 

Three  Mile,  foot 3.5 

Evansville 4 

EVANSVILLE,  IND.,  TO  PADUCAH,  KY.  (920  BALES  BELOW  PITTSBURG). 

[Evansville  gauge  1.5  feet-1.76  feet  above  lowest  water  (1896).     Padncah  gauge,  1  foot-1.7  feet 

above  lowest  water  (1896).] 

Nov.6-8,  Henderson  Island,  head 2.5 

Henderson  Island,  above  dam 4 

Henderson  Island,  foot 4 

Henderson  Bend 2.5 

Diamond  Island,  foot 8 
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Feet 

Nov.&-«.  Slim  Island,  foot 3 

Raleigh  Bar 3 

Shawneetown 2.5 

Greens 2.6 

Tradewater  River 3 

Tradewater  Island  chute 2.6 

Tradewater  CroBsing,  Browns  Point i 3 

Tradewater  Crossing,  Westons 3 

Walkers 2.5 

Sisters 3 

Cumberland  Island,  head 2 

Cumberland  Island,  foot 3 

Cottonwood 3.5 

PADUCAH,  KY.,  TO  CAIRO.  ILL.  (966  MILES  BELOW  PITTSBUEG). 

[Fadacah  gauge,  0.8  foot»1.5  feet  above  lowest  water  (1895).    Cairo  gange,  3  feet»2  feet  above 

lowest  water  (1871). 

Feet. 

Nov.  2.  Little  Chain,  head 3.6 

Sharps  Bar,  nearOgdens 3 

Sharps  Bar.  foot 2.5 

Grand  Cham 3.5 

Mound  City  towhead,  head 3 

Mound  City  towhead,  foot 2.5 

Information  furnished  by  the  officers  of  the  Louisville  and  Cincinnati  Packet 
Company,  the  Louisville  and  Evansville  Mail  Company,  and  the  Evansville,  Padu- 
cah  and  Cairo  line. 


Commerce  of  Ohio  River  in  1900. 


Name  of  boat  or  company. 

Terminal  points. 

Dis- 
tance. 

In  com- 
mis- 
sion. 

Freight. 

Passen- 
gers. 

Coal  shipments  from  Pittsburg. 
MoDongahela  River  Gonsoli- 

datedCoal  and  Coke  Go. 
Steamer  Lulu  F 

Pittsburg  to  Cairo 

JTflM. 

965 
965 

965 
598 
598 

467 

820 

267.5 

267.5 

268.5 

263.5 

249 

183.5 

183.5 

171 

25 

17 

3 
39.6 

21 

1 
22.5 

1 

1 

1.6 

6.6 
377 
93.6 
98.5 
47.6 
27 

1 

Months. 

"u" 

12 
9.5 
4 

8 

5 
8 
10 
5 
2 
8 

6.5 
6 
9 
2 
4 

9 
3 

2.6 
11 

7 

8.5 
12 
11 

8 

8.5 
10 

4 

8.5 
.  8 
12 

Tons. 
2,667,470 
4,249,000 

870 
16,796 
4,500 

63.560 

861 
10,400 
16,000 
80,890 
3,000 
7,000 
7,340 
626 
8,800 

do  .r. 

do 

36 

bteamer  Avalon 

Pittsburg  to  Louisville 

do 

4,282 

Pi  ttsbuig  and  Louisville  Trans- 
portation Co. 

Pittsburg  and  Cincinnati  Pack- 
et Une. 

St^ftlPer   rriCkf't  --rr--r---r^--- 

20,000 

18,405 

952 

Pittsburg  to  Cincinnati 

Pittsburg  to  Ashland 

Steamer  Greenwood 

Pittsbuig  to  Gallipolls 

7,680 
14,860 

970 
1,029 

269 

Steamer  Kanawha 

do 

Steamer  Catharine  Davis 

Steamer  Urania 

Pittsburg  to  Point  Pleasant . . . 
do 

The  Belmont  Towing  Co 

Steamer  Ben  Hur 

Pittsburg  to  Pomerov 

Pittsburg  to  ParkersDurg 

do 

5,491 

Steamer  Mattie  K 

Steamer  Lorena 

Pittsbuig  to  Marietta 

6,600 

Steamer  Mavflower 

Pittsburg  to  Rochester 

Pittsburg  to  Economy 

10,600 
3,900 

Monongahela  and  Ohio  River 

Transportation  Co. 
Steamer  Florence  Belle 

Pittsburg  to  McKees  Rocks. . . . 
Davis  Island  Dam  to  East  Liv- 
erpool. 

Dam  No.  2  to  Dam  No.  6 

Toronto  to  Freemans  Landing  . 

Steubenville  to  Wheeling 

Steuben ville  to  opposite  shore. 
Brilliant  to  Wellsbuig 

6,760 
12,500 

8,800 

100,800 

Steamer  Jack  Osbom 

Steanier  flherrard 

44,390 
9,426 

Steamer  T.  M.  Bayne 

8,876 

Steamer  Nathaniel 

17,990 
60  000 

Steamer  West  End 

7,300 
10,000 
96,649 
20,300 
76,900 
1,600 
4,300 
4,320 

Htpamer  Convevor. ..., . 

Martins  Ferry  to  Wheeling. . . . 

Martins  Ferry  to  Bellaire 

Wheeling  to  ancinnati 

Wheeling  to  Parkersburg 

do 

76,000 

Steamer  Lizzie  Townsend 

Steamer  H.K.  Bedford 

Steamer  Wm.  Duffy 

9,979 

39,480 

800 

Bteamer  Telephone 

Steamer  Rutfi 

Wheeling  to  Sistersville 

Wheeling  to  Clarington 

Wheeling  to  West  Wheeling. . . 

20,000 

Steamer  lieroy , 

14,460 

Steamer  Budceye 

42,360 
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Name  of  boat  or  company. 


New  Hayen  Towboat  Co 

Steamer  John  C.  Fisher 

Bellaire,  Ben  wood  and  Wheel- 
ing Ferry  Co. 

Steamer  T.  N.  Bamadall 

Steamer  Nellie  Bartlett 

Steamer  Orion 

C.  W.True 

Steamer  Valley  Belle. 


Steamer  Pioneer  City. . 

Huntington  and  St  Louis  Tow- 
boat  Co. 

Big  Sandy  Towboat  Co 

Steamer  Nina  Paden 

Steamer  Little  Queen 

Jeflsle  Towboat  Co 

Steamer  Klondike , 

John  Barrett&Son , 

Steamer  Uncle  Sam 

Convoy  Towboat  Co 

Steamer  Gate  City 

Cincinnati,  Portsmouth  and 
Big  Sandy  Packet  Co. 

Steamer  Champion  No.  2 

A.  Montgomery  &  Co , 

Collins  &  Hartweg  Co 

Kanawha  and  Ohio  Co 

Steamer  R. K.Wells 

Steamer  Otto  Marmet 

Steamer  John  Mackey 

The  Marmet  Company 

Steamer  Speedwell 

Steamer  w.  O.  Hughart 

Steamer  Neva , 

Steamer  Charley  Stone , 

Steamer  Carrie  Brown 

Steamer  Enoe  Taylor , 

Steamer  Guyandotte 

Steamer  Champion 

G.W.Bay 

Steamer  Aiion 

Ashland  Coal  and  Iron  Rail- 
way Co. 

C.  Crane  &  Co , 

Steamer  Wenona , 

Steamer  Bob  Ballard 

Steamer  [ronton 

Steamer  Mar>'  F.  Golden 

Steamer  M.  P.  Wells 

Steamer  Charles  B.  Pearce 

Buena  Vista  Freestone  Co 

Steamer  W.  H.  Whiteman 


Terminal  points. 


Bellaire  to  Lonlsyllle. 

....do 

Bellaire  to  Benwood  . 


SistezBville  to  Marietta 

SistersvlUe  to  Syracuse 

Sistersvllle  to  Tuels  Landing. . 

Matamoras  to  Friendly 

Marietta  to  Gallipolis 

Marietta  to  Williamstown 

Parkersburg  to  Cairo 


Parkersbuig  to  Cincinnati . 

Parkersburg  to  Belpre 

Millwood  to  Middleport . . . . 

Syracuse  to  Cincinnati 

Syracuse  to  Gallipolis 

Pomeroy  to  Cairo 

Pomeroy  to  Carrollton 

Pomeroy  to  Louisville 

do.: 

Pomeroy  to  Cincinnati 


Coney  Island  Co 

Steamer  Proctor  K.  Smiley  . . . . 

Steamer  Whisper , 

Steamer  Tacoma , 

Borches  Sand  and  Stone  Co . . , 

Steam  er  Ada  V 

Steamer  Mary  Stewart 

Steamer  Vanguard 

Steamer  New  Richmond 


Smith  Coal  and  Sand  Co 

New  Orleans  and  Cincinnati 

Packet  Co. 
Memphis     and     Cincinnati 

Packet  Co. 

Steamer  L.  H.  Buhrman 

Louisville    and    Cincinnati 

Packet  Co. 

Steamer  Levi  J.  Workum 

Steamer  J.  M.  Grubbe 

R.H.Flemmlng 

Chas.  Kottmyer 

Steamer  Swan 

Louisville  and  Jeffersonville 

Ferry  Co. 
Kentucky  Rl^er  Packet  and 

Towboat  Co. 


.Pomeroy  to  Mason 

Point  Pleasant  to  Cairo 

Point  Pleasant  to  Louisville. . . 

do 

...i.do 

Point  Pleasant  to  Carrollton  . . 
Point  Pleasant  to  Cincinnati . . 

do 

do : 

do 

Point  Pleasant  to  Gallipolis . . . 
Point  Pleasant  to  Fair  Haven. 

Gallipolis  to  Huntington 

do -. 

do 

Gallipolis  to  Gallipolis  Ferry . . 
Proctorsville  to  Portsmouth. . . 
Proctorsville  to  Guyandotte. . . 
Huntington  to  Portsmouth 

Catlettsburg  to  Cincinnati  . . . . 

Ashland  to  Coal  Grove 

Ashland  to  Ironton 

Ironton  to  Russell 

Portsmouth  to  Addyston 

Portsmouth  to  Cincinnati 

do 

Buena  Vista  to  Buena  Vista. . . 

Manchester  to  South  Man- 
chester. 

Ripley  to  Louisville 

Ripley  to  South  Ripley 

Augusta  to  Bonds  Perry 

Chflo  to  Cincinnati 

Moscow  to  Rising  Sun 

Moscow  to  Cincinnati 

New  Richmond  to  Rising  Sun. 

New  Richmond  to  Aurora 

New  Richmond  to  South  New 
Richmond. 

California  to  Addyston 

Cincinnati  to  Cairo 


.do. 


Cincinnati  to  Paducah . . 
Cincinnati  to  Louisville. 


Cincinnati  to  Vevay , 

Cincinnati  Harbor , 

Newport  to  Ludlow , 

Constance  to  Riverside , 

Aurora  to  Rising  Sun , 

Carrollton  to  Leavenworth. 

Carrollton  to  Louisville 


Dis- 
tance. 


MUa. 
604 
504 

1 

83.6 

106.5 

1 

1 

96.6 

1 

781.6 

283.5 
1 

20 
226 

25.5 
717 
293 
350 
860 
219 

1 
701.5 
334.5 
334.6 
334.5 
277.6 
203.6 
203.6 
203.5 
203.5 

4 

1 
39 


1 
61 

1 
47.6 

162 

1 

5 

1 
126 
113 
113 

1 

1 

184 

1 

1 

36 
63 
26 
56 
47 

1 

12 
498 

498 


131 


8 

1 

9 

117 

67 


In  com- 
mis- 
sion. 


Mantht. 

9 

10 

9 

12 

7 
10 
10 

9 
12 

8.5 

6 
11 

8.6 

9 
10 
10 
10 


7 
11 

12 

9 

9 
10 

4 
12 
11 
12 

6 

7 

10 
11 

10.5 
10 

8 
12 

9.6 
11 
12 

8 
12 
12 
11 

4 
11 
10 

9 
11 

8.6 
12 
11 
11 
11 
12 


Freight 


0.8 

8 


12 

7 


6 
12 


10 
12 
11 
12 
12 

11 


Tbfw. 
76,860 
98,860 


5,260 
800 


22,405 
80,700 
114,788 

10,712 

18,000 

81,254 

50,000 

8,000 

162,000 

18,855 

244,280 

180,000 

103,728 

22,000 

102, 167 

62,512 

280,592 

37,040 

117,700 

15,760 

168,600 

2,340 

3,000 

2,866 

83,000 

23,950 

1,400 

1,000 

1,560 

7,186 

18,200 

14,016 

127,184 


11,582 
10,070 
28,800 
47,914 
4,000 
16,038 


8,600 
1,000 
2,248 
6,700 
214,300 
8,400 
19,150 
15,000 

120,000 
32,088 

15,721 

15,000 
115,264 

12,568 
40,000 
7,787 
84,800 


Passen- 
gers. 


16,080 


149 


18,900 
8,000 

80,000 

27,680 
6,825 

68,800 


100,000 
18,261 

"9,666 


80,686 
175,000 


28 


8,870 
8,000 
7,321 
6,600 
16,545 
10,800 
76 
10,000 
15,220 
19,800 


91,250 

"iis'tto 

421 
22,112 
28,940 

"ii'ios 

628,206 
9,600 
4,100 
18,470 


14,000 

'"2,'9i6 
2,717 

*m"868 
8,488 


11,260 

2,604 

996,907 

14,851 
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Commerce  of  Ohio  River  in  1900 — Continued. 


Name  of  boat  or  company. 


TermiDAl  points. 


BlA- 

tance. 


In  com- 
mis- 
sion. 


Freight. 


Paasien- 
gers. 


Steamer  Tom  Boss 

Kentucky  and  Indiana  Ferry 

Ck). 

E.T.81ider 

Beivenroth  Bros 

Lomavllle  and  Evansvllle  Mail 

Co. 

Steamer  Alma 

Steamer  Rash 

J .  H .  Hofbnan  &Go 

W.D.Crammond 

Robert  Hombrook 

Steamer  Charley  Curlln 

Steamer  Fawn 

Steamer  Wabash 

Steamer  Ruby 

John  Archbold 

Evansvllle,  Ohio  and  Green 

River  Transportation  Co. 
Steamer  Owensboro 


Ingle  &  Hombrook 

Green  River  Coal  and  Mining 

Co. 
Aberdeen  Coal  and  Mining  Co. 


Steamer  Crescent  City 

Evansvllle  and  Bowling  Green 

Packet  Co. 

Steamer  Old  Reliable 

Evansvllle,  Paducah   and 

Cairo  Line. 

Dan  Finnic 

Steamer  John  F.  Buckham 

Steamer  Woolfolk 

Steamer  Maggie  Belle 

Steamer  Racket 

Nashville     and     Evansvllle 

Packet  Co. 

Steamer  Peter  Hontz 

Steamer  Alfred  D.  Owen 

Steamer  Jewel 

Illinois  Central  Rwy.  Co 

Steamer  Ruth 

Steamer  Georgia 


Steamer  Woodruff 

Ayer&LordTleCo 

Steamer  Eureka 

Steamer  Kenton 

Steamer  Waterloo 

Steamer  Cora  Belle 

Steamer  Dick  Clyde 

R.G.  Rouse 

St.  Louis  and  Tennessee  River 
Packet  Co. 

Steamer  Bettle  Owen 

Steamer  Geo.  H.  Cowling 

Illinois  Central  Rwy.  Co 


Carrollton  to  Madison. 
Madison  to  Milton 


Utica  to  West  Louisville. 

Louisville  to  Cairo 

Louisville  to  Henderson. 


Louisville  to  Evansvllle 

Louisville  to  New  Albany 

Louisville  Harbor 

Cloverport  to  Evansvllle 

Rock  Island  to  Paducah 

Cannelton  to  Paducah 

Cannelton  to  Mount  Vemon . . 

Newburg  to  Paducah 

Newburg  to  Unlontown 

Newburg  to  Evansvllle 

Mouth  Green  River  to  Brook- 
lyn. 

Mouth  Green  River  to  Mount 
Vemon. 

.....do 

Mouth  Green  River  to  Evans- 
vllle. 

Mouth  Green  River  to  Evans- 
vllle. 

....do 

....do 


....do 

Evansvllle  to  Cairo. 


.do. 
.do. 
.do. 


Evansvllle  to  Brooklyn  . 
Evansvllle  to  Paducah . . 
....do 


.do. 


Evansvllle  to  Shawneetown . . . 

Evansvllle  to  Henderson 

Evansvllle  to  Majors 

Henderson  to  Brooklyn 

Mount  Vemon  to  Shawnee- 
town. 

Unlontown  to  Cairo.. 

Mouth  Wabash  River  to  Cairo. 

Casey  vllle  to  Cairo 

Caseyvllle  to  Paducah 

Goioonda  to  Berry  Ferry 

Smlthland  to  Cairo 

....do 

....do 

Paducah  to  Cairo 


.do. 


Paducah  to  Metropolis . 
Paducah  to  Brooklyn  .. 


Maes, 
12 
1 

8 
887 
196.6 

186 
6 


Montfu. 


n.b 
207 
203 
102.6 
161 

68.6 

14 
148 

44.6 

44.6 
8 


8 
8 

8 
182 

182 
182 
182 
140 
187 
137 

137 

66 

11.5 

4 

128.6 

28.6 

182.6 

127 

104 

69 
1. 

67 

67 

67 

46 

46 
9.5 
8 


12 

8 
12 
11.6 

12 
8 
12 
12 
10 


8 
12 

8 
12 
12 

12 

12 
12 

12 

11.6 
12 

6 
12 

12 
12 


10 
2 
7.6 

6 
12 
12 


8 
12 

12 
10 
6 
8 
12 
12 
9 
12 
12 

12 
12 


Toru. 
300 
20,000 

46,820 

16,630 

133,062 

11,160 


450,000 
17,900 
39,805 


6,000 

7,500 

960 

60,800 

86,740 

6,400 

79,224 
14,962 

34,616 

1,687 
7,000 

9,000 
32,500 

114,000 
14,066 
17,800 

950,000 

20,075 

7.500 

16,800 
9,659 
8,500 
305,969 
4,333 
800 

9,336 
20,000 

8,660 
62,200 

2,000 
860,000 
13,876 
27,000 
99,258 

118,000 

3,612 

284,213 


20,000 


21,869 


8,500 
12,688 
796 
8,300 
2,760 
8,226 


120 
60 


4,124 
7,500 


66,500 


3,700 

225 
10,800 
75,000 
24,507 


1,600 


6,000 


50 
9,336 

26,000 
30,961 
17,534 


Total. 


14,064,822  3,881,688 
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Coal  shipments  from  Pittsburg  y  Pa, 
[Furnished  by  Mr.  J.  Frank  Tilley.] 


Month. 


To  Cincinnati. 


TripB, 


Coal       Coal 
boats,    barges. 


Tons. 


To  Louisville. 


Trips. 


Coal 


boats,   baizes. 


Coal 


Tons. 


January.... 
February  .. 

March 

April 

June 

July 

November  . 
December.. 

Total. 


1900. 


142 
147 
804 
103 
204 

10 
285 

97 


105,130 
112,680 
206,910 

55,620 

102.000 

6,000 

147,800 

65,680 


197 
190 
217 


84 


291 
188 


85 

85 
185 

96 
878 

76 
102 

63 


288,050 
226,400 
806,060 

51,800 
221,800 

87,500 
881,580 
159,720 


244 


146 


1,242 


800,820 


182 


1,067 


1,058 


1,666,850 


Total  amount  of  coal  shipped  from  Pittsburg  to  Cincinnati  and  Louisville 2,867.670 

Add  949  flats  of  200  tons  each,  shipped  on  scant  water,  not  included  above 189,800 

Total 2,667,470 

NoTB.— No  shipments  from  Pittsburg  to  Cincinnati  or  Louisville  in  May,  August,  September,  and 
October. 

Shipments  of  June  and  July  were  in  craft  of  light  draft. 

Trips  to  Cincinnati  represent  all  the  trips  that  left  Pittsburg.  Since  consolidation  of  coal  interests 
Cincinnati  is  first  terminal  point,  some  boats  returning  to  Pittsburg  after  turning  over  tow  to  other 
boats  which  continued  to  Louisville. 

Craft,  full  loaded,  are  based  on  coal  boats  of  960  tons  and  barges  of  540  tons. 

Comparative  table  showing  coal  shipments  from  PiUsbwrg  during  the  ten  years  ending 

December  31,  1900. 


Year. 

To  Cincin- 
nati. 

To  Louis- 
ville. 

Total. 

Year. 

To  Cincin- 
nati. 

To  Louis- 
ville. 

Total. 

1891 

Tons. 

1,065,705 

914,430 

829.878 

1,163,766 

1,036,661 

Tons. 
1,828,047 
1,384,864 
1,534,623 
1,300,022 
1,357,212 

Tons. 
2,893,762 
2,299,294 
2,364,401 
2,463,787 
2,393,873 
1 

1896 

Tons. 

l,80f,785 

1,073,180 

1,855,468 

981,930 

990, 62U 

Tons. 
2,292,405 

994,187 
1,624,026 
1,727,210 
1,666,860 

Tons. 

4,102.190 

2.067,367 

2,979,494 

2,709,140 

2,567,470 

1892 

1897 

1893 

1898 

1894 

1899 

1895 

1900 

Commerce  passing  Dam  Island  Dam,  Ohio  River ,  during  the  calendar  year  1900. 


Vessels. 

Ascending. 

Descending. 

Total 

Lock.   , 

Pass. 

Lock. 

Pass. 

freight. 

Packets 

No. 

75 

270 

6 

170 

554 

362 

0 

36 

Tons. 

8,587 
0 
0 
0 
0 

1,620 
0 
0 

No. 

167 

917 

16 

407 

1.960 

675 

0 

44 

Tons. 

27,191 

0 

0 

0 

7,689 

18,420 

0 

2,370 

No. 

64 

260 

6 

22 

364 

445 

12 

77 

Tons. 

10,606 

0 

3,000 

0 

111,058 

66.760 

2,220 

0 

No. 

180 

921 

27 

1,219 

2,ai2 

955 

19 

41 

Tons. 

22,685 

0 

24,300 

1.107.100 

1,098,689 

143,260 

88,000 

0 

Tons. 
68,968 
0 

Towboats 

Model  barges 

Coal  boats 

27,300 
1,107,100 

Barges 

1,217,836 

Flats 

230, 04( 

Rafts 

40,220 

Miscellaneous 

2,370 

Total 

1,461 

10,207 

4,186 

55,670 

1,250 

193,583 

5,404 

2,483,924 

2.693,834 

Number  of  steamers  in  the  freight  and  passenger  traffic  between  Cincinnati  and  other  ports, 
arid  total  tonnage,  compared  for  ten  years. 


Year. 

Num- 
ber. 

Tonnage. 

Year. 

Num- 
ber. 

Tonnage. 

Fiscal  year: 

1890-91 

87 
40 

86 
34 
80 

24,145 
23,374 

22,569 
20,527 
18,587 

Calendar  year: 

1896 

25 
27 
25 
29 
28 

15,082 

1891-92     

1897 

15,881 

Calendar  yewr: 

1893 

1898 

14,677 

1899 

16,311 

1894.\ 

1900 

15,618 

1895 
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IaM  of  Ohio  River  steamers  destroyed  in  the  year  1900 j  causes  of  destructioriy  and  tonnage 

represented. 


Name. 

How  destroyed. 

Tonnage. 

W.P.Nlsbet 

Sunk 

576.86 

Dick  Brown -      - - -      --.- -. 

do 

148.99 

» 

Total 

725.85 

Arrivals  and  departures  of  steamboats  at  the  port  of  Cincinnati,  Ohio. 


Year. 


Arrivals. 


From 
New  Or- 
leans. 


From 
Pltts- 
pnrg. 


Prom 
other 
ports. 


Total. 


Departures. 


For  New 
Orleans. 


For  Pltts- 
buiK- 


For 
other 
ports. 


Total. 


Fiscal  year: 

1891-92  . . . . 
Calendar  year: 

1892 

1898 

1894 

1886 

1896 

1897 

1896 

1899 

1900 


204 

186 

120 

100 

a52 

a  106 

a  91 

a  101 

a  61 

70 


1.968 

1,846 

1,764 

1,561 

952 

997 

827 

1,264 

1,600 

1,403 


2,185 

2,062 
1,891 
1,687 
1,028 
1,124 
960 
1,396 
1,686 
1,491 


202 

185 
120 
102 
a  46 
all! 
a94 
a  100 
a66 
a72 


1,963 

1,854 

1,757 

1,667 

911 

967 

827 

1,267 

1,627 

1,416 


2,188 

2,062 
1,894 
1,694 

983 
1,042 

948 
1,391 
1,612 
1,602 


a  Includes  Wheeling,  W.  Va. 

Schedule  of  rates  on  flour  per  barrel  by  rail  and  river  from  Cincinnati  for  ten  years  ending 

December  SI,  1900. 


Year. 

To  Pittsbuig. 

To  Louisville. 

To  New  Orleans. 

To  Memphis. 

By  rail. 

By  river. 

By  rail. 

By  river. 

By  rail. 

By  river. 

By  rail. 

By  river. 

1891 

OenU. 

24 

24 

24 

24 

20-24 

20-22 

10-24 

22-24 

a  10 

oU 

OetU». 
15 
16 

15-20 
20 
20 
20 
20 
20 
20 

15-20 

CenU. 
15 
15 
16 
15 
15 
15 
al5 
15 

aa-15 
a8 

CenU. 
15 
15 
15-10 
10 
10 
10 
10 
10 
10 
10 

CenU. 
49 
49 
49 
49 
49 
49 
49 

CenU. 
85 
35 

35-80 
40 
40 
40 
40 
40 
40 

30-10 

CenU. 

CenU. 

1892 

40 
40 
40 
40 
40 
a40 
a26 
26 
26 

30 

1898 

30-40 

1894 

30 

1895 

80 

1896 

80 

1897 

80 

1898 

30 

1899 

80 

1900 

25-80 

a  Per  100  pounds. 


repobt  of  bib.  r.  r.  jones,  assistant  engineer,  on  dike  near  mouth  of  trade- 
water  river. 

United  States  Engineer  Office, 

dndnnaJti,  Ohio,  June  SO,  1901. 
Major:  I  have  the  honor  to  submit  herewith  a  report  of  operations  in  construction 
of  a  dike  near  the  mouth  of  Tradewater  River,  below  Casey ville,  Ky.,  for  the  fiscal 
year  ending  June  30,  1901: 


ADDrnONAL  DIKES  FOUND  NECESSARY. 


Notwithstanding  the  scouring  effect  of  the  dikes  built  in  1889-1890  and  1893-1894, 
aided  by  the  removal  of  sand  and  gravel,  as  above  noted,  the  OQudition  of  the  river 
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near  Oaseyville  and  the  mouth  of  the  Tradewater  River  was  still  so  bad  in  1899-1900 
that  further  construction  was  deemed  necessary. 

Under  date  of  May  2,  1900,  a  project  for  the  construction  of  a  tlilrd  dike  below 
mouth  of  Tradewater  River  was  submitted  by  the  officer  in  chaigt.,  and  this  was 
approved  b^  the  Chief  of  Engineers  May  9,  1900. 

This  project,  which  contemplated  the  expenditure  of  about  $25,000  from  funds 
available  for  the  general  improvement  of  the  Ohio  River,  was  a  subproject  of  that 
submitted  March  20, 1899,  for  the  expenditure  of  the  funds  appropriated  by  the  river 
and  harbor  act  of  March  8,  1899. 

The  dike  (No.  3)  contemplated  under  this  project  was  to  be  about  1,400  feet  in 
length,  with  a  height  of  about  6  feet  and  width  of  16  feet 

DIKE  NO.  3,  FISCAL  YEAR  ENDING  JUNE  30,  1901. 

The  work  of  construction  was  advertised  May  29,  1900,  and  the  contract  was  let  to 
Hampton  G.  Grainger  July  27,  1900,  at  the  following  prices: 

Stone,  larae  size  (6  to  10  cubic  feet),  per  cubic  yard  in  place $1. 50 

Stone,  ordinary  (t  to  IJ  cubic  feet),  per  cubic  yard  in  place 1. 00 

Piling,  per  pile  in  place 3. 00 

Lumoer,  per  1,000  feet  in  place 25.00 

Spikes,  per  150  pounds  in  place 4.50 

Earth  excavation,  per  cubic  yard 25 

The  field  work  necessary  for  the  proper  location  of  the  dike  was  begun  August  18, 
and  after  identihring  and  tying  in  with  several  of  the  stations  used  in  the  survey  of 
1895  the  line  of  tne  dike  was  laid  out. 

The  contractor  began  actual  work  by  driving  piles  August  24. 

PILING. 

Beginning  at  the  Illinois  shore,  piles  were  driven  in  two  parallel  lines  10  feet  dis- 
tant m)m  each  other,  the  piles  being  spaced  10  feet  apart  on  centers.  The  piles  were 
from  12  to  16  inches  in  diameter  at  the  Istim  end  ana  were  driven  from  10  to  18  feet 
into  the  river  bed,  being  afterwards  cut  offat  a  level  6  feet  above  low  water. 

Banning  at  a  point  about  186  feet  from  the  Illinois  shore,  an  opening  200  feet  wide 
was  left  for  the  temporary  passage  of  steamboats,  but  with  this  exception  the  piling 
was  driven  for  the  entire  length  of  the  dike,  about  1,400  feet,  and  in  all  246  piles. 

STONE  FILLING. 

As  soon  as  the  pile  driving  had  advanced  sufficiently  far  to  be  out  of  the  way  of ' 
the  other  work,  stone  was  brought  in  barges,  and  as  expeditiously  a6  possible  was 
first  spread  along  the  entire  length  of  dike  for  its  full  width.  This  made  an  apron 
protection  calculated  to  resist  scour  while  the  dike  was  in  process  of  completion. 
After  this  apron  had  been  laid  the  stone  was  carrieti  up  as  uniformly  as  practicable 
toward  the  full  height  of  the  dike.  A  total  of  about  8,602.6  cubic  yafiis  of  stone  was 
placed  in  the  dike  and  shore  riprap. 

PASSAGE   FOR  STEAMBOATS. 

The  stone  filled  across  the  opening  which  had  been  purposely  left  for  the  passage 
of  steamboats  was  carried  up  to  a  level  of  4  feet  below  low  water,  thus  leaving  a 
channel  through  the  dike  witn  a  clear  depth  of  4  feet  at  low  water  available  for  steam- 
boats until  Bucn  time  as  it  shall  appear  proper  to  entirely  close  this  gap. 

BANK    PROTECTION. 

The  bank  adjoining  the  shore  end  of  the  dike,  being  ra^ed  and  inclined  to  cave, 
was  graded  off,  beginning  at  the  water  line  on  a  slope  ofl  vertical  to  1  horizontal, 
for  a  distance  of  50  feet  above  and  50  feet  below  the  axis  of  the  dike.  1  his  slope  was 
then  protected  by  riprap  extending  to  a  height  of  about  21.25  feet  above  low  water. 
Below  the  water  line  the  stone  was  spread  as  evenly  as  possible  over  the  natural  sur- 
face of  the  steep  bank  in  extension  of  the  riprap  laid  above  the  water. 

FLASHBOARDING. 

In  order  to  secure  a  rapid  scour  during  the  first  season  along  the  Kentucky  side  of 
the  river,  where  the  permanent  channel  must  finally  go,  a  line  of  flashboards  3 
inches  in  thickness  was  spiked  to  the  upstream  side  of  the  upstream  row  of  piling 
with  8-inch  spikes,  the  boarding  being  partly  protected  on  both  sides  by  the  stone 
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filling  of  the  dike.  By  the  time  construction  work  was  stopped  by  high  water, 
November  27,  1900,  the  flashboarding  had  been  attached. to  the  piling  for  a  height  of 
5  feet  and  for  the  entire  lensth  of  the  dike,  excepting  the  ?00-foot  opening,  while  for 
a  length  of  700  feet  the  flasnboards  had  been  carri^  up  to  the  full  height  of  dike, 
viz,  6  feet  above  low  water. 
About  11,226  feet  B.  M.  of  lumber  was  placed  in  the  forrn  of  flashboards. 

SUSPENSION   OF  WORK. 

Owing  to  a  rise  in  the  river,  work  was  suspended  November  27, 1900,  at  which  time 
the  following  had  been  done: 

Stone  (ordinary)  in  place  in  dike cubic  yards..    8,602.6 

Excavation,  earth  for  shore  protection do 192. 6 

Lumber,  flashboarding,  in  place feet  B.  M. .  11, 226 

Piling  in  place number. .        246 

Spikes  in  place pounds. .        300 

The  total  amount  earned  by  contractor  was |9, 678. 38 

The  total  amount  paid  contractor  was 8, 710. 54 

Retained 967.84 

The  total  cost  originally  estimated  of  the  dike  was  $25,000  or  less,  as  might  be  found 
necessary,  but  the  low  bids  of  the  existing  contract  have  already  reduceu  the  proba- 
ble total  cost  to  about  $18,300.  The  rapid  prosecution  of  work  in  1900,  together  with 
the  favorable  water  conditions  of  the  following  winter,  ma^  reduce  the  cost  still  fur- 
ther.   It  is  proposed  to  resume  work  as  soon  as  the  conditions  are  favorable. 

The  work  done  during  fiscal  year  ending  June  30,  1901,  was  under  the  inspection 
of  Mr.  G.  Fred.  Allen,  who  has  shown  ability  and  close  attention  to  his  duties. 

Respectfully  submitted. 

R.  R.  Jones,  Assistant  Engineer. 

Maj.  Wm.  H.  Bixby, 

Corps  of  Engineers,  U.  8.  A, 


report  op  mr.  william  m.  hall,  assistant  engineer,  on  repairs  of  dam  at  browns 
island,  near  steubenville,  ohio. 

United  States  Engineer  Office, 

Cindnnaii,  Ohio,  May  22,  1901. 
Major:  I  have  the  honor  to  submit  the  following  report  upon  the  examinations 
and  repairs  to  the  dam  in  the  Ohio  River  at  the  head  of  Browns  Island  (60.5  miles 
below  Pittsburg),  during  October  and  November,  1900. 

At  the  time  of  examination  almost  300  feet  of  the  dam  next  the  Ohio  shore,  and 
300  to  400  feet  next  Browns  Island,  protected  by  a  growth  of  willows,  was  in  a  mirly 
good  condition,  and  needed  no  repairs  except  oatehing  a  few  small  breaks  in  the 
paving.  The  second  300  linear  feet  from  the  Ohio  shore  had  several  breaks  in  the 
paving  and  many  of  the  top  ties  badly  rotted.  The  remaining  1,250  feet  of  dam  had 
nearly  all  that  part  downstream  of  the  center  timber  wall  wrecxed  and  washed  away, 
except  the  lower  ties  and  a  part  of  the  lower  wall  stringers.  The  ties  were  left  fas- 
tened securely  to  the  ceqter  wall.  Two  stringers  were  uist  to  lower  end  of  the  ties 
for  more  than  half  the  length  of  the  break  and  one  for  the  balance  of  the  distance, 
except  almost  100  linear  feet,  where  all  the  stringers  were  gone.  It  appears  that  the 
line  of  stringers  left  in  place  caused  the  stone  and  gravel  bar  which  formed  along  and 
below  them,  thereby  holding  a  pool  of  water  from  2  feet  to  4  feet  deep  at  the  exposed 
base  of  the  center  wall.  This  pool  protected  the  center  wall  from  the  under  scour  of 
the  waterfall  over  the  dam,  and  probably  to  it  is  due  the  fact  that  the  upper  half  of 
dam  stood  alone  for  so  many  years,  domg  good  and  efficient  service.  The  center 
wall,  upper  wall,  and  intervening  slope  were  intact,  but  the  paving  was  broken  in 
many  places,  and  the  top  ties  were  baiily  rotted.  For  much  of  the  distance  the  top 
ties  had  entirelv  given  way  at  the  ends,  and  the  center  wall  was  leaning  downstream 
at  an  angle  of  three  degrees  to  eight  degrees  with  the  perpendicular. 

*-»»♦«** 

The  repairs  as  made  consisted  in  replacing  all  the  6-inch  by  12-inch  ties  on  the 
upper  slope  of  aforementioned  1,250-foot  stretch  of  dam  with  new  white-oak  ties* 
repaving  all  the  breaks  in  paving;  bracing  the  lower  side  of  center  wall  with  stru 
of  10-inch  by  12-inch  new  white  oak,  6  feet  center  to  center;  putting  in  timber  bu^ 
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heads  at  each  end  of  the  1,250-foot  break  to  prevent  the  break  extending,  and  piling 
riprap  stone  up  against  lower  side  of  center  wall  of  daiu.  The  10-inch  by  12-inch 
strutH  against  tne  center  wall  of  dam  were  arranged  as  shown  in  fig.  No.  2  on  draw- 
ing herewith.  The  heads  of  the  braces  were  spiked  against  the  second  10-inch  by 
12-inch  stringer  of  the  middle  wall,  and  the  foot  spiked  to  the  old  lower  ties.  The 
struts  are  al^ut  4^  feet  long  and  have  a  batter  of  about  SO  degrees  with  the  hori- 
zontal. We  picked  upstone  below  the  dam  for  filling  in  the  pockets  (see  fig.  No.  2) 
between  the  braces.  We  also  spiked  a  horizontal  waling  strip  of  3-inch  by  10-inch 
white-oak  timber  to  the  old  lower  tie.-*  and  against  the  foot  of  struts  to  more  firmly 
hold  the  struts  in  place,  and  also  with  hope  that  it  would  assist  to  hold  the  riprap 
stone  in  place. 

As  directed  by  your  letter  of  December  27, 1900, 1  visited  the  dam  and  inspected  it 
on  January  1,  1901,  after  the  flood  commencing  November  22  had  nearly  subsided. 
I  found  the  crest  of  the  1,250  feet  which  had  l^en  repaired  partly  covered  with  ice, 
and  over  the  balance  water  was  flowing  from  one-half  inch  to  6  inches  in  depth. 
The  ice  on  the  crest  was  from  1  foot  to  5  feet  wide,  and  from  a  few  inches  to  1  foot 
thick.  Although  I  could  not  thoroughly  examine  all  of  the  dam  under  such  condi- 
tions, I  could  see  it  fairly  well.  The  timber  and  paving  which  we  placed  in  Novem- 
ber did  not  appear  to  be  at  all  injured.  The  only  apparent  damage  by  the  flixxl  was 
to  the  stone  filling  which  had  been  piled  up  against  tne  lower  side  of  the  («nterwall. 
In  some  of  the  pockets  between  the  struts  (ng.  No.  2)  the  riprap  was  hardly  dis- 
turbed at  all,  but  in  many  others  it  was  down  to  the  level  of  the  lower  ties,  or 
about  3  feet  below  the  crest  of  the  dam.  Under  the  conditions  of  water  and  ice  there 
at  time  of  inspection  it  was  not  practicable  to  make  measurements  for  an  estimrte  of 
the  amount  of  stone  which  had  been  washed  away,  but  from  observation  I  thought 
it  about  100  cubic  yards,  or  nearly  25  per  cent  of  the  amount  placed.  I  do  not  i-on- 
sider  the  damage  serious,  and  if  niture  floods  are  no  more  injurious  I  think  the  dam 
will  stand  in  present  condition  for  three  or  four  years,  and  possibly  double  that  time. 
However,  it  will  no  doubt  be  wise  to  have  it  inspected  from  time  to  time  and  have 
any  small  breaks  in  paving  or  timber  promptly  repaired.  After  a  single  stone  in  the 
paving  is  moved  out  of  place  a  break  thus  started  is  rapidly  extended  by  a  floo<l.  I 
learnt  while  repairing  this  dam  that  such  breaks  are  more  liable  to  be  starte<l  by 
fishermen  and  camping  parties  pulling  up  paving  stones  than  by  the  force  of  water 
during  winter  and  spring  floods. 

The  quantities  of  work  done  in  making  the  repairs  are  as  follows. 

Old  timber  removed  (about) feet  B.  M..  15,000 

Stone  and  gravel  filling  placed  under  paving cubic  yardn . .        120 

Paving  laid- square  yanls. .        385 

New  white-oak  timber  purchased,  framed,  and  placed feet  B.  M . .  19, 496 

Drift  bolts  and  spikes  used I)oun(lH. .    1, 435 

Riprap  piled  agamst  lower  side  of  center  wall cubic  yards . .        435 

The  cost  of  the  work  was  as  follows: 

For  labor $a52.01 

Cost  of  timber  and  drift  bolts 487. 1 6 

Cost  of  new  tools  purchased 46. 14 

Examination  and  superintendence  by  assistant  engineer  and  suboverneer. .  140. 00 

Travel  expense  of  assistant  engineer  and  suboverseer 55. 07 

Total  expenditures  for  work 1, 080. 38 

From  an  analysis  of  the  above  figures  I  deduce  the  unit  costs  of  the  work  done  as 
follows: 


Cost  per  unit  for- 

- 

Total 

cost  per 

unit. 

ClassiflcaUon. 

Mate- 
rials. 

T-K    i^bor. 

Superiii- 

tendfiK-e, 

etc. 

Timber  in  place  (mcludini?  bolts),  per  1.000  feet  B.  M. . 
Old  timber  removed,  per  1,000 feet  B.M 

S24.98 

$1.18 

$7.77 

1.00 

.23 

.16 

$5.90 

W9.s;i 

1  (K) 

Relaying  paving,  per  square  yard ' 

.10 
.0» 

;t{ 

Riprap  and  stone  and  gravel  filling,  per  cubic  yard. . . . i 

.04 

2h 

Respectfully  submitted. 

Maj.  \Vm.  H.  Bixby, 

Corps  of  Engineers,  U.  tS,  A. 


VVm.  M.  Hall,  Assi»tanl  Engineer, 
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rbport  of  mr.  william  m.  hall,  assistant  engineer,  on  repairs  to  marietta 

island  dam. 

United  States  Engineer  Office, 

CincimicUi,  Ohio,  May  S5,  1901, 
Major:  I  have  the  honor  to  submit  the  foUowinj?  report  upon  the  repairs  to  the 
dam  across  the  back  channel  of  the  Ohio  River  at  the  head  of  Marietta  Island  (169.0 
miles  below  Pittsbuiig),  made  during  November  and  December,  1900,  and  January, 
1901. 

Figure  No.  1  of  the  accompanying  drawings  shows  a  typical  section  of  the  dam  as 
originally  built.  By  examining  the  drawing  you  will  see  that  the  dam  was  24  feet 
wide,  with  an  apron  attached  10  feet  wide,  except  at  the  ends,  where  the  apron  was 
only  6  feet  wiae.  The  bodv  of  the  dam  consisted  of  four  walls  of  longitudinal 
stringers  laid  skin  to  skin,  ana  bound  together  by  6-inch  by  12-inch  ties.  The  upper 
wall  of  stringers  was  composed  of  six  or  seven  layers  of  10-inch  by  12-inch  timbers; 
the  second  wall  was  composed  of  seven  layers  of  10-inch  by  12-inch  timbers;  the 
third  wall  of  three  layers  of  6-inch  stringers  on  edge,  and  the  lower  wall  of  two  layers 
of  10-inch  by  12-inch  timbers.  There  were  also  from  two.  to  four  layers  of  10-mch 
by  12-inch  sticks  under  the  lower  edge  of  the  apron.  The  two  upper  walls,  5  feet  6 
inches  center  to  center,  were  bound  together  by  four  sets  of  ties,  the  bottom  set 
12-inch  by  12-inch  mudsills;  12  inches  above  them  a  set  of  6-inch  by  12-inch  ties 
running  entirely  through  the  dam;  2  feet  above  these  long  ties  a  set  of  6-inch  by 
12-inch  by  6-foot  ties,  and  at  top  a  set  of  6-inch  by  12-inch  ties  flush  with  the  top 
paving.  The  second  and  third  walls  were  11  feet  center  to  center  and  the  thini  and 
fourth  walls  7  feet  center  to  center.  These  three  walls  were  bound  together  by  the 
long  6-inch  by  12-inch  ties  near  bottom  and  a  set  of  6-inch  by  12-incn  ties  at  top. 
The  wall  at  the  tail  of  the  apron  was  made  fast  to  the  main  dam  by  a  sheeting  of 
4-inch  by  12-inch  timbers.  All  the  ties  were  6  feet  center  to  center  except  the  top 
ties,  which  were  12  feet  center  to  center.  All  the  timbers  of  the  dam  w^ere  spiked 
together  with  three-fourths  inch  driftbolts.  The  cribs  ^lus  formed  were  filled  with 
stone  and  gravel,  paved  on  top  flush  with  the  top  ties,  and  the  paving  grouted  with 
Portland  cement  grout.  The  profile  of  the  section  was  as  follows:  The  top  of  the 
upper  w^all  was  6  feet  above  low  water.  The  paving  sloped  upward  from  that  point, 
with  a  rise  of  12  inches  for  5  feet,  to  the  second  wall,  which  formed  the  crest  of  the 
dam.  From  the  second  wall  the  paving  sloped  down,  with  a  fall  of  6  feet  in  18  feet, 
to  the  upper  edge  of  the  apron.  The  apron  was  built  with  a  horizontal  top.  When 
we  commenced  the  repairs  along  the  541  feet  of  broken  section  in  the  middle  of  dam 
about  all  of  the  paving  had  been  washed  out.  Along  478  feet  of  the  break  nearly  all 
the  stone  and  gravel  filling  had  been  washed  out.  For  the  greater  part  of  the  distance 
the  filling  in  pockets  between  the  two  upper  walls  was  out  down  to  the  lower  6-inch 
by  12-incn  ties,  even  so  at  places  where  all  the  timber  stringers  w.ere  intact  to  the  top 
of  the  walls.  In  the  pockets  below  the  crest  wall  the  filling  and  the  bed  of  the 
river  bottom  bottom  had  scoured  out  to  a  depth  of  1  foot  to  4  feet  below  those  ties. 
The  top  ties  were  off  all  along  the  break.  At  one  place  on  the  upper  wall  the 
stringers  were  off  for  three  layers;  for  about  150  feet  two  layers  were  off,  and  for 
about  250  feet  one  layer  was  off.  The  second  wall,  which  formed  the  crest  of  the 
dam,  had  a  little  more  timber  off  than  the  upper  wall.  The  6-inch  wall  under 
lower  slope  was  almost  entirely  gone  for  about  300  feet;  about  100  feet  more  of  it 
was  badly  damaged,  and  the  balance  in  place.  All  the  long  6-inch  by  12-inch  bot- 
tom ties  were  in  place,  and  a  part  of  the  stringers  at  their  lower  end  'fast  to  them. 
The  apron  was  destroyed  in  two  places.  For  about  200  feet  it  was  fast  to  the  lower 
6-inch  by  12-inch  ties,  but  was  lifted  up  on  lower  edge  so  as  to  give  it  a  slope 
upstream  as  much  as  30  degrees  in  some  places.  In  short,  the  upper  wall  and  crest 
walls  were  badly  broken,  and  all  that  part  of  timber  and  stone  construction  below 
the  crest  wall  was  almost  entirely  destroyed,  except  the  long  bottom  ties  and  the 
stringers  fast  to  lower  ends.  It  is  quite  probable  that  this  line  of  stringers  caused 
the  formation  of  the  stone  and  gravel  bar  found  along  and  below  them,  which  made 
a  pool  of  water  at  foot  of  crest  wall.    1  think  this  pool,  into  which  the  waterfall 

Soured,  protected  the  two  upper  walls  from  the  under  scour,  and  thereby  saved  the 
am  from  entire  destruction. 

In  making  repairs,  under  your  instructions,  we  cut  down  the  remaining  timber 
work  at  the  ends  of  the  break  and  partly  rebuilt  it  in  the  middle.  Figure  No.  2  of 
drawings  shows  a  typical  section  of  dam  as  rebuilt  along  the  middle,  and  the  top 
outline  of  accompanying  longitudinal  elevation  of  dam  is  the  same  as  the  new  profile 
along  the  crest. 
In  making  repairs,  where  timber  was  lacking  it  was  replaced  by  old  timber  takr 
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from  other  parts  of  the  dam,  the  only  new  material  used  being  round  driftbolts 
five-eightlw  inches  in  diameter  by  12  inches  and  18  inches  long.  About  1,144 
poimds  of  these  bolts  were  used. 

The  repairs  made  in  November  were  started  on  the  Marietta  Island  side  and  pro- 
ceeded toward  the  West  Virginia  shore.  The  repairs  done  in  December  and  January 
were  started  on  the  West  Virginia  side  and  proceeded  toward  Marietta  Island.  In 
doing  the  work  along  the  pai^  where  timber  was  to  be  removed  it  was  taken  out  as 
rapidly  as  possible  by  one  gang  of  men  and  immediately  reframed  by  another  gang 
and  replaced  in  that  part  of  dam  requiring  building  up. 

Each  of  the  steps  made  in  profile  of  dam  made  a  place  subject  to  more  violent 
action  of  water  than  other  parts;  therefore,  to  prevent  new  breaks,  a  timber  bulk- 
head was  put  in  under  each  of  the  steps  and  extended  down  to  the  bottom  ties. 
After  replacing  the  timber  the  refilling  with  stone  and  gravel  was  commenced,  and 
that  work  followed  by  the  repaving. 

When  we  suspended  work  m  January  all  the  timber  requiring  removal  had  been 
taken  out  of  the  dam.  The  replacing  of  timber  had  all  been  done  except  some  eight 
or  ten  sticks.  From  the  island  side  the  filling  with  stone  had  been  done  for  about 
212  feet  and  the  repaving  for  about  140  feet.  From  the  West  Vii^nia  side  the  refill- 
ing had  been  done  for  about  138  feet  and  the  repaving  for  about  130  feet.  The  part 
in  middle  of  dam  which  was  not  refilled  is  about  191  feet  long,  and  the  part  not 
repaved  about  241  feet  long.  We  did  not  do  that  work  in  December  and  January 
for  the  reason  that  to  do  the  work  properly  at  the  stage  of  water  we  had  at  that  time, 
or  at  any  stage  much  higher  than  3.5  feet,  would  have  necessitated  the  cofferdam  pro- 
cess. To  have  done  the  work  under  that  process  would  have  cost  two  or  more  times 
as  much  as  if  done  at  a  3.5-foot  or  lower  stage.  Moreover,  to  the  repairs  made  in 
November  there  was  but  little  damage  done  by  the  flood  of  November  22  to  Decem- 
ber 15,  and  therefore  it  is  probable  that  the  dam  as  it  was  left  in  January,  unless 
raked  by  an  ice  or  timber  gorge,  will  not  be  greatly  damaged  by  the  spring  floods. 

The  quantities  of  work  done  in  making  the  repairs  are  shown  in  tabulated  form,  as 
follows: 

Old  timber  pulled  out  of  da«n  1' feet  B.  M..  36,350 

Old  timber  reframed  and  replaced  in  dam do 30,280 

Old  drift  bolts  straightened  and  reused pounds..  700 

New  driftbolts  used do 1, 144 

Stone  and  gravel  filling  placed cubic  yanis. .  500 

Paving  laid square  yards. .  581 

The  above  Quantities  also  include  the  patching  of  paving  at  the  ends  of  the  dam. 
The  cost  of  doing  the  above  work,  making  examinations,  reports,  etc.,  was  as 
follows: 

Labor $722.50 

Driftbolts 44.55 

Tools 25.26 

Hire  of  boat  and  teams 22. 50 

Superintendence 290. 00 

Travel  expense 105. 21 

Total 1,210.02 

From  an  analysis  of  the  above  figures  I  deduce  the  following  unit  costs  of  the  work 
done  as  follows: 


Classification  of  quantities. 


Removing  old  timber,  per  1,000  feet  B.  M. 
Reframing  and  replacing  timber,  per 

1,000  feet  B.M 

Paving,  per  square  yard 

8tone  and  gravel  filling,  per  cubic  yard. 


Cost  per  unit  for— 


Boat and 
teams. 


90.15 
.01 
.02 


Material. 


SI.  47 


Total  co8t 

Tools.     Sen^e.;    ^a^or.   ,Perunit. 


90.20 

.20  ' 

.01  I 
.01 


$2.75  I 


95.50 


2.75  '  7.19 

.10  .20 

.29  I  .38  , 


98.45 

11.76 
.32 
.70 


Respectfully  submitted. 

To  Maj.  Wm.  H.  Bixby, 

Corps  of  *  Engineers,  U.  S.  A. 


Wm.  M.  Hall,  Assistant  Engineer. 
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report  of  mr.  r.  r.  j0nb8,  assistant  engineer,  on  repairing  great  miami  embank- 
ment, lawrengeburg,  ind. 

United  States  Engineer  Office, 

CincinncUij  Ohio,  June  SO,  1901, 
^Major:  I  have  the  honor  to  submit  herewith  a  report  of  operations  in  repairing 
the  Great  Miami  embfuikment  at  Lawrenceburg,  Ind.,for  the  fiscal  year  ending 
June  .^,  1901-. 

This  work  is  designed  to  protect  the  city  of  Lawrenceburg,  Ind.,  from  overflow  by 
back  water  during  3ie  flood  stages  of  the  Ohio  and  Great  Miami  rivers. 

Lawrenceburg  is  situated  on  the  Ohio  River  at  the  mouth  of  the  Great  Miami, 
about  491  miles  (by  survey  1900)  below  Pittsburg.  It  is  the  county  seat  of  Dearborn 
County,  Ind.,  and  has  a  population  of  about  5,5%. 

A  detailed  account  of  tne  location  of  the  city  and  work  done  on  the  embankment 
in  former  years  is  contained  in  Appendix  E  E,  pages  2331-2332,  Annual  Report 
Chief  of  Engineers  for  1899. 

There  has  been  a  total  appropriation  of  funds  for  the  construction  and  repair  of 
the  Great  Miami  embankment  (including  the  allotment  of  March  3, 1899),  as  follows: 

By  city,  State,  and  railroads $104,884.30 

By  United  States 75,000.00 

Total 179,884.30 

The  balance  of  funds  available  at  the  beginning  of  the  fiscal  year  was  $3,040.47. 

This  amount  was  expended  under  the  contract  with  John  W.  Scott,  dated  August 
14,  1899,  by  filling  in  earth  on  portions  of  the  old  canal  bed  on  the  inside  of  embemk- 
ment  of  the  Nortn  Division  levee,  so  far  as  the  remaining  funds  would  permit 

Work  was  carried  on  from  July  1  to  July  10, 1900,  when  it  was  stopped  by  the 
exhaustion  of  funds  available. 

The  material  placed  in  the  work  during  the  fiscal  year  ending  June  30,  1901,  has 
been  as  follows: 

Earth  in  place  in  bed  of  old  canal  at  the  foot  of  inside  slopes,  cubic  yards,  net.  1, 530 

The  total  earth  placed  along  inside  slopes  and  in  bed  of  old  canal  at  the  foot 
(inside)  embankment,  under  contract  with  John  W.  Scott,  dated  August  14,  1899, 
has  been  as  follows: 

Cubic  yards. 


During  fiscal  year  ending  June  80, 1900 . 
During  fiscal  year  ending  June  80, 1901 . 


Total. 


Gross. 


66,076 
1,700 


66,776 


Net. 


60,017 
1,630 


61,647 


The  cost  of  this  work  has  been  as  follows: 
61,547.4  cubic  yards  in  place,  at  224  f*ents $14, 078. 97 

The  earth  filling  was  completed  July  10,  but  as  that  season  of  the  year  was  not 
favorable  for  the  sowing  of  grass  seed,  it  was  deferred  until  the  following;  spring, 
when  all  the  new  fill  on  slopes  and  canal  beds  was  thickly  sown  with  a  mixture  of 
blue  grass  and  white  clover,  at  the  rate  of  4  bushels  to  the  acre. 

The  North  Division  levee,  under  recent  projects,  has  been  reenforced,  beginning 
at  the  intersection  of  the  Fair  Grounds  levee  and  extending  about  6,915  linear  feet 
northwardly  therefrom  along  the  inner  slopes,  earth  filling  as  follows: 

Linear  feet. 

During  fiscal  year  ending  June  30,  1899 2,000 

During  fiscal  year  ending  June  30,  1900 4, 916 

During  fiscal  year  ending  June  30,  1901 

Total .^ 6,915 

In  addition  to  this  filling  alon^  the  old  slopes  the  bed  of  old  canal  at  the  foot  of 
slope  has,  under  the  present  project,  been  filled  for  about  a  length,  as  follows: 

Linear  feet. 

During  fiscal  year  ending  June  30,  1900 3,600 

During  fiscal  year  ending  Jime  30,  1901 100 


Total 3,700 
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The  work  thus  far  done  has  added  greatly  to  the  strength  of  the  original  levee. 
During  the  fincal  year  ending  June  30,  1901,  the  work  has  been  done  under  the 
inspection  of  Mr.  Bert  Ross,  who  has  been  faithful  and  efficient  in  the  perfonnance 
of  nis  duties. 
Respectfully  submitted. 

R.  R.  Jones,  AmsUmt  Engineer: 
Maj.  Wm.  H.  Bixby, 

CorpH  of  Engineers  J  U.  S.  A. 


report  op  MR.  R.  R.  JONES,    ASSISTANT  ENGINEER,    ON  REPAIRING   EMBANKMENT  AT 

shawneetown,  illinois. 

United  States  Engineer  Office, 

CineintKtii,  Ohio,  June  SO^  1901, 

Major:  I  have  the  honor  to  submit  herewith  a  report  of  operations  in  repairing 
the  embankment  at  Shawneetown,  111.,  for  the  fiscal  year  ending  June  30,  1901:   , 

Shawneetown  is  situated  on  the  Ohio  River  about  848  miles  below  Pittsburg.  It 
is  the  countv  seat  of  Gallatin  County,  111.,  and  has  a  population  of  about  2,100. 

A  detailed  account  of  the  special  conditions  of  the  work  is  contained  in  Appendix 
E  E,  pages  2332-2334,  Annual  Report  Chief  of  Engineers  for  1899. 

There  has  been  a  total  appropriation  of  funds  for  the  construction  and  repair  of 
the  levees  at  Shawneetown  (including  the  allotment  of  March  3,  1899)  as  follows: 

By  citv,  State,  and  railroads ^ $271,418 

By  United  States 89,000 

Total 360,418 

The  river  and  harbor  act  of  March  3,  1899,  jnade  an  allotment  of  $25,000  to  be 
expended  in  repairs  to  the  Shawneetown  embankment.  There  was  also  a  balance  of 
$1,576.33  left  over  from  the  work  under  the  agreement  of  September  17,  1898,  so  that 
the  total  amount  of  funds  available  for  work  under  present  project  was  $26,576.33. 

The  present  project  contemplates  the  reenforcement  of  the  embankment  at  the 
worst  places  by  filling  along  the  inner  slopes,  the  new  material  thus  added  to 
be  abcjut  50  per  cent  of  the  old  section;  driving  sheet  piling  along  the  toe  of  the 
embankment  on  the  outside  to  cut  off  the  underground  leakage;  also  a  small  amount 
of  riprap  protection. 

Proposals  for  repairing  and  strengthening  this  embankment  were  asked  for  under 
advertisement  dated  June  17,  1899.  The  Did  of  F.  F.  Harrison  was  the  lowest,  as 
follows: 

Earth  in  place,  per  cubic  yard $0. 25 

Sheet  piling  in  place,  per  linear  foot 6. 50 

Stone  riprap  in  place,  per  cubic  yard 1.  75 

Owing  to  the  failure  of  the  successful  bidder  to  enter  into  contract,  the  contract 
was,  with  the  permission  of  the  Chief  of  Engineers,  assumed  by  Mr.  C.  H.  Glandorf, 
his  Iwndsmah,  who  carried  it  on  until  the  completion  of  present  project: 

During  the  fiscal  year  ending  June  30,  1901,  work  (net)  was  done  as  follows: 

Earth  in  place,  cubic  yards 32,632.4 

Sheet -piling  protection  in  place,  linear  feet 270 

Stone  riprap  m  place,  cubic  yarids 300 

Under  the  agreement  of  Mr.  F.  F.  Harrison,  carried  on  by  his  l)ondsinan,  Mr.  C.  H. 
Glandorf,  work  has  been  done  as  follows: 


Total. 


Earth  In  place,  cubic  yards 

Sheet-piling  protection  in  place,  linear  feet. 
Stone  riprap  in  place,  cubic  yards 


The  work  was  delayed  by  bad  weather  and  insufficient  plant  of  the  contractor,  but 
was  completed  under  present  project  December  17,  1900,  with  the  exception  of  the 
sowing  of  grass  seed,  which  was  deferred  until  a  more  favorable  season. 
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The  sowing  of  the  ^rass  seed  wsa  done  in  the  early  spring  of  1901,  with  a  mixture 
of  blue  grass  and  white  clover,  at  the  rate  of  4  bushels  to  the  acre. 

The  embankment  has  been  strengthened  and  repaired  on  the  inside  under  present 
project  at  the  following  localities: 

Linear  feet. 

Sections  55  to  64 900 

Sections  80  to  85 +  50^ 550 

Sections  96  +  Sy  to  103 715 

Sections  183  to  192  +  50^ 950 

'       Total 3,115 

In  addition  to  the  above  the  outside  of  the  North  levee  was  filled  out  to  the  origi- 
nal section  and  protected  by  riprap  for  a  distance  of  260  feet. 
.  The  embankment,  where  it  has  been  strengthened  and  repaired,  is  in  excellent 
condition,  but  there  still  remains  not  less  than  2  miles  of  embankment  which  does 
not  possess  adequate  strength. 

During  the  fiscal  year  tne  work  was  done  under  the  inspection  of  Mr.  H.  E.  Frye 
and  Mr.  Bert  Ross,  respectively,  who  were  faithful  and  efficient  in  the  performance 
of  their  duties. 
Respectfully  submitted. 

R.  R.  Jones,  A8»istant  Engineer 
Maj.  Wm.  H.  Bixby, 

Corps  of  Engineergj  U.  S.  A 


report  op  MR.  R.  R.  JONES,  ASSISTANT  ENGINEER,  ON  EXTENDING   SHORE  ENDS  OF  DIKES 

and  bank  protection  near  evan8ville,  ind. 

United  States  Engineer  Office, 

Cincinnati^  OhiOj  June  30^  1901. 
Major:  I  have  the  honor  to  submit  a  report  of  operations  in  extending  the  shore 
ends  of  dikes,  and  repairing  bank  protection,  near  Evansville,  Ind.,  about  783  miles 
below  Pittsburg,  for  tne  fiscal  year  ending  June  30,  1901: 

EXTENSION   OF  SHORE  ENDS  OF  DIKES. 

'  The  extension  of  shore  ends  of  dikes  was  in  the  nature  of  repairs  to  existing  work 
which  had  been  done  under  project  dated  June  26,  1896,  and  approved  by  the  Chief 
of  Engineers  August  22,  1896. 

An  extension  of  the  dikes  proper,  and  the  riprapping  of  the  banks  immediately 
adjoining  them,  was  rendered  necessary  by  the  rapid  caving  of  the  steep  banks  since 
the  original  construction  of  the  dikes.  These  higner  banks  had  receded  to  such  an 
extent  that  the  dikes  were  left  without  proper  connection  with  the  shore,  and  the 
value  of  the  work  already  constructed  was  thus  impaired. 

.  The  extension,  etc.,  contemplated  refilling  low  portions  of  the  dikes  near  the  shore, 
the  grading  of  steep  banks  where  required  to  a  slope  of  1  vertical  to  2  horizontal,  and 
the  placing  of  a  stone  riprap  protection  along  the  'jurface  of  banks  thus  prepared. 

This  work  was  advertised  April  18,  1900,  «^d  a  contract  dated  June  19,  1900,  was 
made  with  Charles  McNutt  and  Sanders  C.  Hombrook. 

The  amount  to  be  expended  on  this  work  was  $3,500. 

Work  was  begun  July  13,  1900,  and  completed  under  the  contract  on  August  11, 
1900;  stone  being  placea  at  the  old  curved  aike  and  at  dikes  Nos.  2,  3,  and  6  of  the 
1896-97  construction. 

The  total  material  placed  was  as  follows: 
Stone 2,407.06  cubic  yards. 

The  total  payment  to  contractor  for  this  work  was  $3,490.24. 

The  extension  and  riprap  protection  will,  it  is  hoped,  preserve  the  dikes  from  the 
danger  which  threatened  tnem. 

The  work,  with  the  exception  of  a  small  amoUnt  at  Nos.  2  and  6,  was  done  under 
the  immediate  supervision  and  inspection  of  Mr.  W.  A.  Christian,  assistant  engineer. 
The  final  work  at  Nos.  2  and  6  was  under  the  inspection  of  Mr.  Newton  Tebow. 

REPAIRING    BANK   PROTECTION. 

The  work  originally  done  under  the  head  of  *'  Bank  protection  "  was  for  the  purpose 
of  arresting  the  caving  of  the  banks,  and  so  preventing  a  "cut-off*'  which  threatened 
the  peninsula  which  lies  mostly  opposite  and  above  Evansville,  Ind. 
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This  work  was  done  under  projects  dated  June  19  and  July  14,  1896,  and  as  modi- 
fied July  9,  1897.  These  projects  were  approved,  respectively,  August  18,  1896,  and 
July  22,  1897. 

The  reijairs  to  bank  protection  contemplated  the  replacement  of  piles  which  had 
been  carried  away,  and  refilling  with  eartn,  brush,  and  stone  at  such  points  as  should 
be  deemed  the  most  necessarv  for  the  preservation  of  existing  work. 

The  work  was  advertised  April  18,  1900,  and  a  contract  dated  June  19,  1900,  was 
made  with  Charles  McNutt  and  Sanders  C.  Hombrook,  at  the  following  prices: 

Piles each..  $4.00 

Oak  slabs per  cubic  yard...     l.jX) 

Brush do 70 

Stone : do....    1.25 

The  amount  to  be  expended  was  $1,200. 

Work  was  b^pm  in  August,  1900,  and  was  completed  under  the  contract,  Septem- 
ber 28,  1900. 
The  following  material  was  placed  in  the  repairs: 

Piles number..    40 

Oak  slabs cubic  yards. .    47. 6 

Brush do 209 

Stone do 676.8 

The  total  amount  paid  the  contractors  was  $1,199.90. 

The  work  was  done  under  the  inspection  of  Mr.  Frank  W.  Phillips. 

Respectfully  submitted. 

B.  R.  Jones,  AssisUirU  Engineer, 
Maj.  Wm.  H.  Bixby, 

Corps  of  EngxneerSy  U.  S.  A. 


REPORT  of  MR.    £.    J.    CARPENTER,    ASSISTANT   ENGINEER,    ON  WORK   OF  THE  OHIO  RIVER 

dredges  during  the  calendar  year  1900. 

United  States  Engineer  Office, 

CincinncUij  Ohio,  June  SO,  1901. 

Major:  I  have  the  honor  to  submit  the  inclosed  reports  of  operations  of  the  U.  S. 
dred^  Ohio  and  0»wego  and  of  the  hired  dredging  plants  of  H.  S.  Brown  and 
William  A.  Kirk  for  the  calendar  year  1900,  with  tabular  statements  showing  cost, 
amount  of  excavation,  etc.,  at  the  various  places  where  dredging  was  done. 

The  dredges  remained  in  winter  Quarters  in  the  Kentucky  Biver  at  CarroUton 
until  March  8,  when  they  were  brought  to  Cincinnati  for  repairs,  the  principal  items 
of  which  w^ere  the  remoaeling  of  the  dredge  Otnvego  and  providing  a  new  boiler  for 
the  Ohio,  Bepairs  were  begun  on  April  2,  and  it  was  expected  that  the  Ohio  and  the 
scows  would  be  ready  for  work  by  the  middle  of  June,  but  owing  to  delay  in  the 
construction  and  delivery  of  the  new  boiler  the  dredge  was  not  ready  until  August  1. 
As  the  stage  of  water  continued  too  high  for  work  in  the  lower  river,  where  the 
dredges  were  to  be  operated,  the  fleet  remained  at  Cincinnati  until  August  8,  the 
crews  being  employed  mainly  on  repairs  of  the  Omvego. 

In  remoaeling  the  Oswego  the  dredge  was  fitted  with  a  new  crane  with  swinging 
cylinder  and  an  almost  complete  set  of  new  machinery,  in  which  wire  ropes  w^ere 
substituted  for  chains,  and  heavy  spuds  were  provided  for  holding  up  the  forward 
end  of  the  dredge  when  at  work,  following  the  general  plan  and  as  far  as  possible 
duplicating  the  new  machinery  which  has  been  in  successful  service  on  the  dredge 
Ohio  since  1896. 

General  plans  for  the  Oswead's  new  machinery  and  drawings  and  specifications  for 
the  crane  had  been  prepared,  and  a  contract  for  the  construction  of  the  new  crane 
had  been  made  during  the  previous  season.  Detailed  drawings  for  the  machinery 
and  contracts  for  its  construction  were  made  early  in  the  spring,  and  the  work  of 
reconstruction  was  prosecuted  as  rapidly  as  possible,  but  owing  to  the  great  quantity 
of  general  work  witn  which  all  machine  shops  and  foundries  were  crowded  at  this 
time,  the  contractors  who  were  building  the  crane,  as  well  as  those  who  were  to  fur- 
•  nish  the  large  number  of  steel  castings  required  for  the  hoisting  machinery,  were 
unable  to  make  their  deliveries  on  time,  so  that  the  dredge  was  not  ready  when  the 
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approach  of  low  water  made  it  necessary  to  move  the  fleet  to  the  lower  river,  where 
dredginff  for  the  season  had  been  planned.  It  was  therefore  necessary  to  take  the 
Oswego  aown  the  river  in  an  unfimshed  condition,  the  crane  and  part  of  the  hoisting 
machinery  following  the  dredee  to  Mound  City,  and  the  repairs  being  completed  at 
Brooklyn,  111.,  where  the  dredge  was  afterwards  operated  very  satisfactorily. 

The  cost  of  repairing  and  remodeling  the  Oswego's  hull  and  building  new  crane, 
spuds,  and  macninery,  amounting  to  $13,908.89;  the  cost  of  the  Ohio^s  new  boiler, 
$3,328.50;  and  the  new  launch  machinery,  $775,  have  not  been  taken  into  account 
in  the  statement  of  cost  of  work  for  1900,  because  they  are  not  properly  chargeable 
to  any  one  year. 

The  dredging  planned  fOr  the  season  of  1900  was  a  continuation  of  the  improvement 
at  Mound  City,  111.,  with  Brooklyn  Harbor  and  Golconda,  111.,  to  be  taken  up  in 
case  work  at  Mound  City  should  be  interrupted  by  high  water  from  the  MissiBsippi, 
as  had  frequently  happened  before. 

The  work  of  tne  dredges  during  the  season  was  as  follows: 

MOUND  CITY,  ILL.,  959   MILES   BELOW   PITT8BUKG. 

Under  the  project  approved  April  3,  1899,  for  the  expenditure  of  $25,000  appropri- 
ated by  the  nver  and  narbor  act  of  March  3, 1899,  for  dredgine  and  diking  at  Mound 
City,  111.,  the  dredge  Ohio  was  employed  to  continue  the  work  of  the  two  previous 
years,  widening  the  new  channel  from  the  middle  of  the  river  opposite  the  towhead 
to  the  Mound  City  wharf. 

Dredging  was  biegun  on  August  21  and  continued,  with  some  interruptions  from 
high  water,  until  October  6,  when  work  was  stopped  by  a  rise  from  the  Mississippi, 
which  backed  into  the  Ohio  River,  making  the  depth  too  great  for  further  operations 
at  this  place. 

The  effect  of  the  dredgins  was  to  add  75  feet  to  the  width  of  the  new  channel  for 
a  distance  of  1,400  feet  at  the  upper  cemented  gravel  lump,  the  depth  being  6  feet 
below  low  water  except  over  an  area  35  feet  wide  and  200  feet  long,  where  the 
cemented  sravel,  too  hard  for  excavation  to  grade,  was  scraped  off  to  a  depth  of  from 
2  to  4  feet  below  low  water,  preparatory  to  blastine. 

Most  of  the  excavated  material  was  dumped  in  the  upper  entrance  to  the  old  Ken- 
tucky chute,  in  order  to  divert  the  river  current  into  the  new  channel.  This,  in 
connection  with  the  dredging,  established  the  low-water  channel  for  the  season  on 
the  new  channel  line. 

During  September  a  survey  was  made  of  that  part  of  the  river  which  includes  the 
dikes  and  the  new  channel  from  the  towhead  to  the  Mound  City  wharf.  A  progress 
map  showing  location  of  dredging,  dumpage,  etc.,  is  herewith. 

Excavation  made  August  SI  to  October  6. 

Cable  yards. 

Gravel  and  sand 23, 193 

Cemented  gravel 5, 258 

The  expenditure  required  for  a  channel  with  6  feet  depth  at  low  water  past  Mound 
City  is  now  estimated  as  follows: 

For  a  channel  SOOfeet  wide,  6  feet  deep  at  Urn  water. 

Excavation  in  mid  river  above  towhead,  about  6,000  feet  long:'  150,000  cubic 

yards  gravel  and  sand,  at  12  cents $18, 000 

Excavation  from  mid  river  opposite  towhead  to  Mound  City  wharf, 
a  distance  of  about  6,000  feet: 

150,000  cubic  yards  gravel  and  sand,  at  12  cents $18, 000 

40,000  cubic  yards  cemented  gravel,  at  35  cents 14, 000 

32,000 

Excavation  from  Mound  City  wharf  to  mouth  of  Cache  River,  a  distance 
of  about  6,500  feet:  150,000  cubic  yards  gravel  and  sand,  at  12  cents 18, 000 

For  dredging 68,000 

For  dikes  now  under  contract 20, 000 

Total 88,000 
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For  a  channel  600  feet  wide,  6  feet  deep  at  low  water. 

Excavation  in  mid  river  above  towhead,  about  6,000  feet  long:  400,000  cubic 

yards  gravel  and  sand,  at  12  cents $48, 000 

Excavation  from  mid  river  opposite  towhead  to  Mound  City  wharf,  a  distance 
of  about  6,000  feet: 

400,000  cubic  yards  gravel  and  sand,  at  12  cents 48, 000 

120,000  cubic  yards  cemented  gravel,  at  36  cents 42, 000 

90,000 
Excavation  from  Mound  City  wharf  to  mouth  of  Cache  River,  a  distance  of 
about  7,000. feet:  400,000  cubic  yards  gravel  and  sand,  at  12  cents 48, 000 

For  dredging 186,000 

For  dikes  now  under  contract 20, 000 

Total 206,000 

The  most  important  work  is  the  completion  of  the  dredgiujj  through  the  cemented 
travel  lump  and  the  construction  of  the  new  dike  and  extension  of  the  long  spur  dike 
from  the  Kentucky  shore,  as  it  is  probable  that  after  these  improvements  are  com- 
pleted a  large  percentage  of  the  loose  gravel  and  sand  will  be  scoured  away  by  the 
river  current  thus  concentrated  in  the  new  channel,  which  would  reduce  all  the 
above  estimates  of  quantities  of  loose  gravel  and  sand  to  be  removed. 

The  cost  of  this  most  important  work  is  as  follows: 
Dredging  channnel  300  feet  wide  and  about  6,000  feet  long  from  mid  river 

opposite  towhead  to  Mound  City  wharf $32, 000 

Construction  of  dikes  now  under  contract 20, 000 

52,000 

It  is  impossible  to  make  a  close  estimate  for  the  cost  of  dredging  at  Mound  City, 
because  the  stage  of  water  at  that  point  is  influenced  by  the  Mississippi  as  well  as  the 
Ohio  River,  and  consequently  there  is  never  a  reasonable  certainty  that  the  work  of 
dredging  or  dike  construction  can  be  carried  on  without  costly  delays  from  high 
water.  It  is,  however,  believed  that  the  dike  construction  and  dredging  through  the 
cemented  gravel  bar  can  be  completed  for  the  amount  stated. 

HILLERMAN   LANDING,  ILL.,  939   MILES  BELOW   PITTSBURG. 

While  on  the  way  from  Mound  City  to  Brooklyn,  111.,  the  dredges  stopped  at 
Hillerman  to  remove  a  number  of  rocks  obstructing  the  only  low-water  landing  in 
this  neighborhood  on  the  Illinois  shore. 

The  obstructions  are  blocks  of  cemented  gravel,  forming  a  reef,  which  extends 
diagonally  upstream  from  the  lower  end  of  the  landing.  All  were  removed  except 
a  few  on  shore  and  a  number  of  submerged  ones,  which  the  dredges  could  not  reach, 
owing  to  insufficient  depth  of  water  on  the  bar  in  which  they  are  embedded. 

The  rocks  removed  were  dumped  on  left  of  the  channel  near  the  Kentucky  shore, 
6  feet  below  low  water. 

Work  done  October  11. 

Rocks  removed  (18) tons 19.5 

BROOKLYN    HARBOR,  ILL.,  923   MILES  BELOW  PITTSBURG. 

After  work  at  Mound  Citv  w^as  stopped  by  high  water,  the  dredges  proceeded  to 
Brooklyn  Harbor,  where  they  were  employed  iinder  the  project  approved  April  1, 
1899,  for  expenditure-  of  the  $10,000  for  dredging  the  harbor  at  Brooklyn,  111., 
appropriated  by  the  river  and  harbor  act  of  March  3,  1899. 

As  the  dredging  at  this  place  in  1898  and  1899  at  the  lower  end  of  the  landing  was 
done  at  a  high  st^  of  river,  about  the  limit  at  which  work  was  possible,  some  rocks 
were  unavoidably  left  between  cuts  and  a  number  of  rocks,  too  large  to  enter  the 
dredge  dippers,  were  pushed  aside  and  could  not  be  removed.  The  stage  of  river 
being  favorable,  this  area  was  dredged  over,  and  the  rocks  and  gravel  were  removed 
to  a  depth  of  a  little  more  than  6  feet  below  low  water. 

The  upper  end  of  the  landing  was  cleared  of  a  deposit  of  mud,  gravel,  logs,  etc., 


Digitized  by  VjOOQIC 


APPENDIX    G  G ^REPORT   OF   MAJOR    BIXBY.  2637 

and  the  landing  was  extended  downstream  by  dredging  off  the  cemented  gravel  bar 
at  the  lower  end,  where  the  wreck  of  a  model  baige  was  also  destroyed  and  removed. 

The  area  dredged,  6  feet  below  low  water,  is  aa  follows:  At  the  upper  end  four  cuts 
were  made,  covering  a  width  of  175  feet  for  a  distance  of  340  feet;  on  the  cemented 
gravel  bar  an  area  averaging  230  feet  for  a  distance  of  about  600  feet,  the  extreme 
width  being  260  feet  and  extreme  length  80d  feet,  and  along  the  shore  above  the  bar 
two  cuts  aggregating  40  feet  for  a  length  of  900  feet. 

The  material  excavated  was  scattered  along  the  Kentucky  shore  opposite  Brooklyn, 
to  left  of  channel. 

During  November  a  sur\'ey  was  made  of  the  river  in  front  of  Brooklyn,  including 
the  area  under  improvement  and  the  bar  below  the  town. 

A  progress  map  showing  location  of  dredging,  dumpage,  ete.,  is  herewith. 

Excavation  made  October  IS  to  November  SS. 

Cemented  gravel cubic  yards. .  17, 422 

Mud,  Iocs,  ete do 8,368 

Logs  and  snags  removed  (48) tons. .      67. 1 

Rocks  removed  (9) do 39. 8 

Model  bai^ge  wreck number..  1 

A  rapid  general  rise  of  the  river  prevented  dredging  after  November  23,  and  as  it 
seemed  probable  that  work  would  be  stopped  indefinitely,  the  dredges  were  moved 
to  a  safe  harbor  in  the  Tennessee  River  at  Paducah,  when  on  Decenaber  5,  after  the 
boats  had  been  put  in  order  for  w^inter,  the  crews,  with  exception  of  4  men,  w^ere 
furloughed  without  pay.  On  the  10th,  2  additional  men  were  furloughed,  and  the 
fleet  was  left  in  charge  of  1  engineer  and  1  cranesman,  the  usual  force  required  to 
care  for  it  during  the  winter. 

The  balance  of  the  last  appropriation  for  general  work  on  the  Ohio  River  having 
been  about  exhausted,  the  plan  for  operation  of  the  plant  for  the  season  of  1901  was 
necessarily  limited  to  points  having  unexpended  special  allotments  for  dredging,  viz: 
Evansville,  Ind.,  Golconda,  111.,  Brooklyn,  111.,  and  Mound  City,  111. 

All  these  places  being  on  the  lower  river,  where  the  stage  of  water  is  usually  too 
high  to  permit  work  earlier  than  the  first  of  August,  the  dredges  have  been  obliged 
to  lie  idle,  remaining  in  their  winter  quarters  at  Paducah,  Ky. 

A  contract  has  been  made  with  the  Smiley  Towboat  Company  to  furnish  a  dredge 
tender  when  required,  and  various  repairs  have  been  made  preparatory  to  beginning 
work  as  soon  as  the  stage  of  the  river  will  permit;  but  owing  to  continued  high  water 
no  dredging  has  thus  far  been  possible. 

WORK   OF  HIRED   DREDGING   PLANTS   IN  1900. 

Under  proposals  opened  June  15,  1900,  for  hire  of  dredging  plants  for  service  on 
the  Ohio  River,  contracts  were  made  with  Wm.  A.  Kirk,  ot  Madison,  Ind.,  and 
H.  S.  Brown,  of  Quincv,  111.,  to  furnish  one  plant  each;  a  plant  consisting  of  one 
dipper  dredge,  three  dump  scows,  and  one  towboat  for  tender,  all  complete  with 
crews,  fuel,  and  necessary  appliances.  The  original  contracts  provided  for  only  eight 
hours*  service  per  day,  but  as  it  later  appeared  that  the  interest  of  the  Government, 
as  well  as  that  of  the  contractors,  would  be  promoted  by  increasing  the  length  of 
dail)^  ser\dce,  supplemental  contracts  were  made  with  Mr.  Kirk  and  Mr.  Brown, 
providing  for  working  their  plants,  with  double  or  triple  crews,  for  sixteen  or  twenty- 
four  hours  i)er  day. 

MADISON,  IND.,  553  MILB8  BELOW   PriTSBURO. 

Under  the  project  approved  April  10,  1899,  for  expenditure  of  $20,000  appropri- 
ated by  the  river  and  harbor  act  of  March  3,  1899,  for  dredging  the  harbor  at  Madi- 
son, Ind.,  to  6  feet  below  low  water,  the  Wm.  A.  Kirk  dredging  plant  was  employed 
at  this  place. 

The  plant  was  operated  eight  hours  per  day  from  July  18  to  September  19  under 
contract  dated  June  26,  1900,  and  sixteen  hours  per  day,  with  double  crews,  from 
September  20  to  November  28  under  supplemental  contract  dated  August  29,  1900. 

From  July  18  to  November  17  the  dreage  was  employed  almost  entirely  in  remov- 
ing the  bar  in  the  river  below  the  public  wharf,  the  object  being  to  deepen  the  chan- 
nel in  such  manner  as  to  cause  scour  along  the  front  of  the  city  landing.  The  area 
dredged  at  this  place  has  a  width  of  510  feet  and  an  extreme  length  of  1,140  feet,  the 
average  length  being  970  feet.  The  depth  excavated  was  6  feet  below  low  water,  with 
the  exception  of  30  by  200  feet  which  was  dredged  5  feet  below  low  water  while  the 
river  was  too  high  to  reach  grade. 
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During  high  water  in  August  an  area  30  by  550  feet  was  dredged  5  feet  below  low 
water  along  the  city  front  just  above  the  upper  end  of  the  wharf;  and  from  Novem- 
ber 17  to  24  this  work  was  continued  6  feet  below  low  water,  making  the  total 
length  1,120  feet,  of  which  the  middle  portion  for  320  feet  was  60  feet  wide  and  the 
remainder  30  feet  wide. 

The  excavated  material,  which  was  fine  sand  at  the  lower  bar,  and  gravel  and 
sand  at  the  wharf,  was  dumped  on  the  Kentucky  shore  close  below  the  root  of  the 
'  dike. 

A  progress  map  showing  location  of  dredging,  dumpage,  etc.,  is  herewith. 

Excavation  made  July  IS  to  November  24* 

Gravel  and  sand cubic  yards..  50,638 

Sand : do....  53,349 

Logs  removed  (1) tons..        1.6 

After  November  24,  the  river  became  too  high  for  work,  and  on  the  28th,  as  there 
was  no  prospect  of  early  resumption,  the  plant  was  discharged. 

EVANSVILLE,    IND.,    783   MILES  BELOW   PITTBBUBG. 

Under  the  project  approved  April  1,  1899,  for  expenditure  of  $20,000  diverted  by 
the  river  and  harbor  act  of  March  3,  1899,  from  the  unexpended  balance  of  the 
appropriation  of  June  3,  1896,  for  dredging  along  the  city  front  of  Evansville,  Ind., 
the  Brown  plant  began  operations  on  July  19,  and  continued  until  September  25, 
widening  the  channel  in  front  of  the  city  landing. 

The  area  dredged,  6  feet  below  low  water,  was  160  feet  wide  for  a  length  of  1,050 
feet,  with  a  less  width  for  350  feet  farther,  the  area  averaging  160  feet  wide  and  1,200 
feet  long. 

The  excavated  material — mud,  sand,  etc. — was  dumped  on  the  Kentucky  shoce, 
close  below  the  root  of  the  long  training  dike,  and  below  dike  No.  6. 

A  progress  map  showing  location  of  dredging,  dumpage,  etc.,  is  herewith. 

Excavation  made  July  19  to  September  fS5. 

Mud,  gravel,  sand,  etc cubic  yards.  .21, 695 

Logs  removed  (2) tons. .         3 

After  the  Brown  plant  had  dredged  out  the  approach  to  the  Evansville  landing,  it 
was  sent  up  the  river  to  Falling  Run  bar,  just  below  Louisville,  in  compliance  with 
urgent  requests  from  various  packet  lines  and  steamboat  interests,  for  sufficient 
dredgins  to  open  low  water  channels  through  the  obstructing  sand  bars  between 
Louisville  and  Evansville. 

The  plan  of  operation  was  to  deepen  the  low-water  channels  by  making  a  single 
cut  through  the  sand  reef,  throwing  the  excavated  material  into  bank  on  one  side  in 
such  manner  as  to  act  like  a  dike,  and  increase  scour  by  directing  the  river  current 
through  the  channel.  No  dumpage  banks  were  made  in  mid  river  or  in  the  coal- 
boat  channels,  except  where  the  material  was  light  enough  to  be  dissipated  by  the 
next  rise. 

It  was  necessary  to  prosecute  this  work  as  rapidly  as  possible,  without  confining 
the  operation  of  the  plant  to  eight  hours  per  day,  because  the  dredge,  while  at  work 
on  these  bars,  often  lay  in  the  low-water  channel,  where  it  was  an  obstruction  to 
navigation,  and  because  success  in  opening  a  channel  often  depends  on  continuous 
work  after  the  cut  is  b^un. 

The  plant  was  operated  until  October  31  under  contract  for  eight  hours'  service  per 
day,  and  from  November  1  to  27  under  supplemental  contract  for  sixteen  hours  per 
day. 

The  points  at  which  the  Brown  plant  was  thus  employed  were  as  follows:  ^ 

FALLING  RUN   BAR,  604  MILES  BELOW   PITTSBURG. 

One  cut  35  feet  wide  and  520  feet  long,  4  feet  below  low  water,  was  made  through 
the  reef  near  the  Kentucky  shore,  the  excavated  material  being  banked  on  the  left. 

Excavation  made  October  I  to  4- 
Sand cubic  yards. .     1, 640 
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HDOHES  BAR,  609.5  MILES  BELOW  PITTSBURG. 

One  cut  35  feet  wide,  1,100  feet  long,  4  feet  below  low  water,  was  made  through 
the  reef  in  the  crossing  from  Kentucky  toward  the  Indiana  shore,  the  excavated 
material  being  thrown  into  bank  on  left  of  the  cut 

Excavation  made  October  S  to8. 
Sand cubic  yards..  3,040 

BOSTON  LANDING,   628  lOLBS  BELOW  PITTBBURG. 

One  cut  36  feet  wide,  300  feet  long,  4  feet  below  low  water,  was  made  through  the 
reef  in  the  channel  along  the  Indi£aa  shore,  the  material  excavated  being  banked 
on  left  of  the  cut. 

Excavation  made  October  9. 

Scud cubic  yards. .      640 

Snags  removed  (3) tons..     18.1 

RICHARDSON  LANDING,   645  MILES  BELOW  PITTSBURG. 

One  cut  35  feet  wide,  900  feet  long,  4  feet  below  low  water,  was  made  through  the 
reef  in  the  crossing  toward  the  Kentucky  shore,  above  mouth  of  French  Creek. 
The  material  excavated  was  thrown  into  bank  on  right  of  the  cut 

Excavation  made  October  10  to  12. 
Sand  and  gravel cubic  yards. .  1, 650 

BLUE  RIVER  ISLAND  BAR,    655.5   MILBB  BELOW   PITTSBURG. 

One  cut  35  feet  wide,  1,100  feet  long,  4  feet  below  low  water,  was  made  in  the 
crossing  toward  the  Indiana  shore  at  foot  of  the  upper  island.  Excavated  material 
was  thrown  into  bank  on  right  of  the  cut. 

Excavation  made  October  12  to  16. 
Sand  and  gravel cubic  yards..  2,890 

OIL  CREEK  BAR,  685.5  MILES  BELOW  PITTSBURG. 

One  cut  35  feet  wide,  750  feet  long,  4  feet  below  low  water,  was  made  in  the  cross- 
ing to  the  Kentucky  shore  above  the  mouth  of  Oil  Creek,  Indiana,  the  excavated 
material  being  banked  on  the  right. 

Excavation  made  October  17  to  19. 
Sand  and  gravei cubic  yards. .  1, 500 

CHENAULT  REACH,  688.5  MILES  BELOW  PITTSBURG. 

One  cut  along  the  Indiana  shore,  35  feet  wide,  2,540  feet  long,  3  feet  below  low 
water,  begun  in  October,  was  finished  November  11,  the  material  being  banked  on 
right  of  the  cut 

A  progress  map  showing  location  of  dredging,  dumpage,  etc.,  is  herewith. 

Excavation  made  October  20  to  November  11. 

Mud  and  hard  gravel cubic  yards. .  10, 975 

Snagsremoved  (7) tons..      12.6 

CLOVERPORT,  KY.,  705  MILBB  BELOW   PFTTSBURG. 

On  November  11,  while  traveling  from  Chenault  Reach  to  Fulton  Bar,  the  dredge 
stopped  for  about  two  hours  at  Cloverport,  where  a  load  of  stone  which  had  been 
thrown  overboard  by  private  parties  to  save  a  barge  sunk  in  the  middle  of  the 
channel  opposite  the  town  landing  was  scattered  into  deep  water  and  leveled  off  to 
a  depth  of  about  3  feet  below  low  water,  reducing  height  of  the  stone  pile  3.5  feet 
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Excavaiion  made  November  11. 
Loose  rock cubic  yards. .  100 

FULTON  BAB,   718  MILES  BELOW   PITTSBUBO. 

A  cut  35  feet  wide,  3  feet  below  low  water,  and  2,185  feet  long  was  made  on  right 
of  the  low-water  channel,  the  excavated  material  being  thrown  into  bank  on  the 
right  side  of  the  cut. 

A  progress  map  showing  location  of  dredging,  dumpage,  etc.,  is  herewith. 

Excavation  made  November  IS  to  S4- 

Sand  and  gravel cubic  yards..  9,750 

After  the  dredging  at  Fulton  was  completed  the  river  rose  so  much  as  to  prevent 
further  work  of  this  character,  and  the  plant  was  sent  back  to  Evansville,  ivner^  as 
the  rise  continued,  it  was  discharged  on  November  27. 

E.  J.  Carpenter, 
Amst<mt  Engineer, 
Maj.  Wm.  H.  Bixby, 

Corps  of  Engineers,  U,  S.  A. 


OHIO   RIVER  DREDGING    STATEMENT  FOR  1900. 

[Exclusive  of  time  and  cost  for  remodeling  dredge  Osweao,  April  9  to  October  23; 
for  Ohio,  13,328.50;  ana  of  new  macninery  for  launch,  I77&.] 

Dredges  in  commission, 
TIME. 


cost  of  new  boiler 


Time  at  work. 


Dredging  cemented  gravel 
Dredging  gravel  anc  aand  . 

Dredging  mud,  logs,  etc 

Removing  logs  and  snags. . 

Removing  rocks 

Removing  wrecks 

Total 


Days. 


18.6 

7 

6.8 

1 
.6 
.1 


29.1 


Time  lost. 


Sundays . . . . 
Holidavs . . , 
Traveling  . , 
High  water. 

Coaling 

Accidents  ., 

■  Total 


Days. 


16 
1 

4.5 
4.7 
1.3 

21.4 


48.9 


Total  in  commission,  78  days. 


WORK. 


Nature  of  work. 


Per  day 
of  work. 


During 
the 


Cemented  gravel  excavated . 
Gravel  andsand  excavated.. 
Mud ,  logs,  etc. ,  excavated 


Total  excavation  for  the  season  . 


Ou.yd». 
1,667.6 
8,818.8 
1,230.6 


Cu.yds. 
22.680 
23,193 
8,368 


54.241 


Logs  and  snags  removed. 

Rocks  removed 

W recks  removed 


I  Number. 


Tons. 


57.1 
59.3 


Equipment  for  the  season 

Towing  and  fuel  for  the  season  . 

Repairs  for  the  season 

Salaries  for  the  season 


COST. 


$1,085.95 

6,082.51 

2,523.40 

4,072.14 

Total  cost  for  the  season 13,764,00 
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Dredges  out  of  commission. 

TIME. 

Days. 

In  ordinary 130 

Annual  repairs 36 

Total 165 


COST. 

ISalaries  in  ordinary $2, 457. 64 

Total  in  ordinary $2,457.64 

Salaries  during  annual  repairs $2, 210. 12 

Annual  repairs  (shop  bills,  materials,  etc. ) 1, 621. 24 

Total  cost  of  repairs 1 3,831.36 

Total  out  of  commission 6, 289. 00 

Cost  per  day  in  ordinary  ( including  superintendent's  pay ) 18. 90 

Cost  oftDork,  including  all  expendiiureSy  in  1900, 
[With  exception  of  remodeling  dredge  Oswego,  boiler  for  Ohio,  and  new  launch  machinery.] 

Dredging  cemented  gravel 19, 371. 84 

Dredging  gravel  and  sand 4, 823. 75 

Dredging  mud,  logs,  etc 4, 685. 92 

Removing  logs  and  ynags 689. 12 

Removing  rocks 413. 46 

Removing  wrecks 68. 91 

Total  expenditure  in  1900 20,053.00 


Cost  per  unit. 


Per  cubic  vard  of  excavation. 


10.369 

The  day  of  work  is  for  actual  operation  of  two  dredges  with  four  dump  scows  and 
one  towboat  for  tender,  makii^  good  every  hour  lost  by  accident  or  otherwise. 

The  towboat  Jim  T.  Duffy,  Jr.,  chartered  as  dredge  tender,  was  paid  145  per  day 
while  operating  above,  and  |47  per  day  while  below,  Louisville,  Ky.,  this  amount 
covering  the  cost  of  the  boat,  with  outfit,  crew,  and  fuel  for  the  towboat  and  dredges, 
except  that  all  cost  of  coal  in  excess  of  5  cents  per  bushel  was  repaid  by  the  Govern- 
ment. 

The  "total  expenditure"  includes  all  outUy  in  1900  properly  applicable  to  the 
cost  of  dredging,  except  the  cost  of  remodeling  the  dredge  Oswego^  a  new  boiler  for 
the  Ohio,  and  new  machinery  for  the  sounding  launch. 

Location  and  description  of  work. 


Place. 

Miles 
from 
Pitte- 
burg. 

Date. 

Days  of 
work. 

Logs  and 
snags. 

Rocks. 

Num- 
ber. 

Tons. 

Num- 
ber. 

Tons. 

Brooklyn  Harbor,  Illinois .  . 

928 
928 
923 
928 
923 
939 
969 
959 

1900. 

Octia-Nov.22 

Oct.  24-Nov.  28 

do 

9.6 

6.8 

1 
.3 
.1 
.3 

7 

4 

Do 

Do 

48 

57.1 

Do 

OctlG-Nov.  13 

Nov.  8 

9 

39.8 

Do 

Hillerman  Landinsr 

Oct.ll            

18 

19.5 

Mound  City,  111 

Aug.21-Oct.2 

Sept.  24-Oct.  6 

Do 

Total 

29.1 

48 

57.1 

27 

59.3 

BUG  1901 166 
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Location  and  description  of  work — Continued. 


Wrecks. 

Excavation. 

Gravel  and 
sand. 

Cemented 
gravel. 

Mud,  logs, 
etc. 

Per  day 
of  work. 

Cost  per 
cubic 
yard. 

Brooklyn  Harbor,  IIlinoiB 

Number, 

Cu,  yards. 

Cu.wirda. 
17,422 

Cu.  yards. 

Cu.  yards. 
1,814.8 
1,290.6 

$0,379 

Do 

8,368 

.569 

Do 

1 

MoondCity.  Ill 

23,193 

3,313.8 
1.314.5 

.208 

Do 

5.258 

.624 

Total 

1 

28,198 

22,680 

8,868 

Expenditures. 

Remov- 
ing logs 
and 
snags. 

Remov- 
rocks. 

Remov- 
wrecks. 

Dredging 

gravel 
and  sand. 

Diedginff 

cemented 

gravel. 

96,615.42 

Dredging 

mud, 
logs,  etc. 

Total  for 
1900. 

SB.  615. 42 

Do 

14,685.92  1  '4!  685. 92 

Do 

1689.12 

689.12 
206.73 
68.91 
206.73 
4,823.75 
2.766.42 

Do 

$206.73 

Do 

168.91 

Hillerman  Tianding 

206.73 

Mound  City,  ni 

$4,828.75 

Do 

2,766.42 

Total 

689.12 

418.46 

68.91 

4,828.75 

9,371.84 

4,685.92     20.a'».00 

Work  of  hired  dredging  plant  under  contract  with  William  A.  Kirk. 


Place. 

Miles 
from 
Pitts- 
burg. 

Date. 

work. 

Logs  and 
snags. 

Gravel 
and 
sand. 

Sand. 

Cost 

per 

cubic 

yard. 

Total 
cost. 

Madison,  Ind 

553 
553 
553 

1900. 
Julyl8-Nov.24... 

Oct.l-Nov.l7 

N0V.8 

88-1 
82-, 

No. 

Tons. 

Cu.vds. 
60,638 

Ou.yds. 
58*849* 

90.149 
.140 

97,587.44 

7,497.01 

9.05 

Do  

Do 

1 

1.6 

Total 

166J 

1 

1.6 

60,688 

58,849 

15,093.60 

Work  of  hired  dredging  plant  under  cmdrad  with  H,  S.  Brown. 


Place. 

Miles 
from 
Pitts- 
burg. 

Date. 

work. 

Logs and 
snags. 

Mud. 

gravel, 

sand. 

etc. 

Sand. 

Loose 
rock. 

Cost 

per 

cubic 

yard. 

Total 
cost. 

Falling  Run  bar. 

604 
609.5 
6-28 
628 

645 

656.5 

686.5 

688.5 

688.6 

705 

718 

783 

788 

1900. 
Oct,  1-1 

1 

1 

23 
d7{ 

No. 

Tons. 

Cu,.yds. 

3,040 
640 

Cu.yds. 

90.204 
.154 
.119 

9834.50 

Hughes  bar 

Oct.  5-« 

468.30 

Oct  9 

76.46 

Do 

do 

3 

18.1 

19.11 

Richardson 
LAudlng 

Oct.  10-12 

Oct.  12-16 

Oct.  17-19 

Oct.  20-Nov.  11 . 
Oct.  27 

1,650 

2,890 

1,500 

10,975 

.168 

.168 
.166 
.269 

277  16 

Blue  River  Is- 
land bar 

487  42 

Oil  Creek  bar ... 

248.48 

Chenault  Reach . 

2,962.70 
47.79 

Do 

7 

12.6 

Cloverport,  Ky.. 
Fulton  bar 

Nov.  11 

100 

.287 
.230 
.270 

28  67 

Nov.  12-24 

Julyl9-Sept.26. 
July  27-Aug.  22. 

9,760 
21,695 

2,245.93 

Evansville,  Ind . 

6,862.92 

Do 

2 

3 

100.87 

Total 

1381 

12 

33.7 

48,460 

5,320 

^~l 

13. 160. 30 
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report  of  mr.  r.  r.  jones,  assistant  engineer,  on  survey  of  ohio  river,  marietta 
to  mouth  of  big  miami  river. 

United  States  Engineer  Office, 

Cincinnati,  OhiOy  June  SO,  1901. 
Major:  I  have  the  honor  to  submit  herewith  a  report  on  survey  of  Ohio  River, 
from  Marietta  to  mouth  of  Big  Miami  River,  for  the  fiscal  year  ending  June  30, 1901. 

repairs  to  survey  outfit,  etc. 

The  two  quarter  boats  and  steamer  Edna,  which  had  been  brought  up  from  their 
winter  quarters  at  Carrollton,  Ky.,  about  the  middle  of  June,  1900,  were  repaired  and 
generally  renovated,  preparatory  to  the  season's  work.  To  quarter  boat  No.  2  a 
small  upper  cabin  was  added,  containing  a  room  for  office  and  three  staterooms, 
while  the  old  office  in  lower  cabin  was  converted  into  a  stateroom.  Some  additional 
windows  were  also  placed  in  bunk  and  mess  rooms.  Quarter  boat  No.  1  was  sup- 
plied with  better  facilities  for  storine  ice  and  fresh  meats,  and  a  floor  laid  over  the 
old  one  in  upper  cabin.  The  machinery  of  the  Edna  received  necessary  repairs,  and 
both  quarter  boats  and  the  Edna  were  thoroughly  painted  in  from  two  to  three  coats. 
Both  quarter  b(»Bits  were  supplied  with  wire  screens  and  window  shades.  As  these 
repairs  were  completed  the  field  parties  were  or^nized  and  sent  up  the  river  to 
resume  the  work  on  which  they  had  been  respectively  engaged  during  the  preced- 
ing season. 

THE  season's  project,    FISCAL  YEAR   1900. 

The  work  done  during  the  preceding  fiscal  year  (ending  June  30,  1900)  was  con- 
fined to  extending  the  base  lines,  precise  levels,  and  water  slopes  as  far  down  the 
river  as  the  time  available  for  sucn  work  would  permit,  while  tne  soundings,  cross 
section,  and  topographical  work  was  confined  to  islands,  ripples,  and  other  portions 
of  the  river  which  were  assumed  to  present  the  most  difficult  phases  for  improve- 
ment. 

As  a  rule  the  pools  where  deep  water  might  reasonably  be  expected  were,  from 
motives  of  economy,  left  for  future  consideration. 

THE  season's   project,    1900,  FISCAL  YEAR  1901. 

Qimrter  boat  No.  IB. 

When  work  was  resumed  in  July,  1900,  the  first  move  was  to  fill  in  all  those  gape 
on  the  river  which  had  been  purposely-  omitted  (delayed)  for  the  reasons  above 
given,  and  after  that  to  extend  the  work  toward  its  final  destination.  With  this 
purpose  in  view  quarter  boat  No.  2  left  Cincinnati,  Ohio,  July  16,  and  was  tpwed  up 
the  river  to  Spencers  Landing,  W.  Va.,  near  the  foot  of  **Half  Way  Island"  (some- 
times called  James),  about  6  miles  above  Parkersburg,  W.  Va.  The  party,  consistinj^ 
of  26  men  all  told,  reached  Spencers  Landing  July  18,  and  field  work  was  immedi- 
ately commenced  on  soundings  of  the  river,  cross  sections  of  its  banks,  and  the 
topography  of  the  shore  and  upper  banks,  beginning  at  a  point  178.3  miles  below 
Pittsburg,  Pa. 

Work  was  continued  by  the  party  on  quarter  boat  No.  2  until  on  October  23  it  had 
reached  Walkers  Landing,  Ohio,  361.6  miles  below  Pittsburg,  Pa.  The  quarter  boat 
was  then  towed  to  Andersons  Ferry,  just  below  Cincinnati,  Ohio,  and  about  477  miles 
below  Pittsburg,  which  point  it  reached  October  24,  and  proceeded  to  take  sound- 
ings and  topography  on  the  stretch  of  river  most  likely  to  be  affected  by  the  con- 
struction of  a  movable  dam  just  below  Cincinnati.  On  November  7,  this  work  havinfi: 
been  completed  to  Petersburg,  Ky.,  493.3  miles  below  Pittsburg,  the  point  previously 
designated  as  the  end  of  the  survey,  the  quarter  boat  was  once  more  towed  up  the 
river  to  Walkers  Landing,  Ohio,  reaching  there  November  9.  From  November  9  to 
December  8  the  detail  work  was  carried  down  as  far  as  near  Wrightsville,  Ohio,  382.4 
miles  below  PittsburjBj.  The  inclemency  of  the  season,  and  more  particularly  the 
stage  of  the  river,  which  was  too  high  for  rapid  or  economical  survey  work,  made  a 
further  continuation  of  the  field  work  at  this  time  undesirable.  Accordingly  the 
quarter  boat  was  brought  to  Cincinnati  December  10,  the  party  disbanded)  and  the 
boat  itself  taken  to  winter  quarters  in  the  Kentucky  River. 

QUARTER  BOAT  NO.    1. 

The  field  parties  employed  in  the  running  of  base  lines,  precise  levels,  and  water 
slopes  were  organized  for  work  and  left  Cincinnati^  Ohio,  July  23, 1900.    The  entire 
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party  embraced  30  men  all  told,  including  the  crew  of  the  small  steamer  Edna.  The 
boat  was  towed  up  to  Brammers  Landing,  Ky.,  reaching  this  point  July  24,  the  party 
beginning  work  July  25  at  a  point  about  332.7  miles  below  Pittsburg. 

From  this  point  the  base  lines,  precise  levels,  and  water  slopes  were  carried  through 
to  connection,  at  the  head  of  Nine-mile  Bar,  about  463.7  miles  below  Pittsbui^,  with 
the  work  done  in  season  of  1899,  covering  121  miles  of  this  class  of  work.  The  work 
was  completed  to  this  point  by  base  line  and  precise  level  parties  on  October  4. 

The  parties  were  then  rearranged  so  as  to  permit  of  the  taking  of  soundings,  cross 
sections,  and  topography,  and  this  work  was  completed  by  them  from  a  point  a  little 
below  Eight-mile  Dike  and  about  455.8  miles  below  Pittsburg,  to  the  head  of  Gulloms 
Ripple,  472.8  miles  below  Pittsburg,  this  point  being  reachM  October  23.  Between 
October  23  and  November  7,  the  parties  on  quarter  boat  were  engaged  in  clearing 
the  base  line  run  during  the  prec^ng  season  between  CuUoms  Ripple  and  Peters- 
bui«  in  order  to  facilitate  the  work  by  quarter  boat  No.  2  on  the  stretch  between 
Andersons  Ferry  and  Petersburg,  and  in  perfecting  the  water  slopes  over  parts  of  the 
river  on  which  a  high  stage  had  prevailed  during  the  preceding  season's  work. 

On  November  7,  quarter  boat  No.  1  was  towed  to  Augusta,  Ky.,  reaching  there 
November  8. 

Between  November  9,  when  work  was  begun  at  this  point,  and  December  8, 
soundings,  cross  sections,  and  topography  were  taken  from  426.4  to  441.2  miles  below 
Pittsburg,  the  work  being  greatly  retarded  during  the  month  of  December  by  reason 
of  high  water  and  inclement  weather. 

Quarter  boat  No.  1  was  brought  to  Cincinnati,  Ohio,  December  10,  1900,  the  field 
parties  disbanded,  and  the  quarter  boat  and  the  steamer  Edna  taken  to  winter 
quarters  in  the  Kentucky  River. 

FIBLD  WORK   COMPLETED  DUBING  FISCAL  YEAR  ENDING  JUNE  30,    1901. 

The  base  lines  and  precise  levels  were  run  from  a  point  near  Greenup,  Ky.,  332.7 
miles  below  Pittsburg,  to  the  head  of  Nine-mile  Bar,  463.7  miles  below  Pittsburg, 
121  miles.  The  water  slopes  were  taken  over  the  same  stretch  of  river  and  also  over 
some  portions  which  had  been  subject  to  high  stages  during  the  preceding  season's 
work. 

Of  the  soundings  of  the  Ohio  River,  cross  sections  of  its  banks,  and  topography  of 
its  shores  and  upper  banks,  there  were  completed  in  all  191.67  miles  of  main  river, 
besides  3.64  miles  of  tributary  streams.  During  this  work  the  boats  traveled  over 
about  263  miles  of  river,  not  taking  into  account  the  long  runs  made  necessary  while 
being  moved  down  to  the  lower  end  of  the  survey  and  back  again.  The  work 
included  the  taking  of  100,763  soundings. 

The  table  herewith  given  shows  the  location  of  work  done,  the  number  of  miles 
covered,  and  the  number  of  soundings  taken  at  each  locality. 

SURVEY  MARIETTA  TO  BIG  MIAMI. 

Soundings  and  topography  completed  during  season  of  1900. 


The  locality. 

Below  Pittsburg 
on  main  base. 

Main  channel. 

Back  channel  or 
dike. 

Total. 

From— 

To- 

Length. 

Sound- 
ings. 

Length. 

Sound- 
ings. 

Length. 

Sound- 
ings. 

Halfway  (or  James)  Island  to 
Neals  (or  Coles)  Island 

MUes. 

178.30 

182.03 

184.24 

189.91 

194.19 

197 

200.91 
204.37 
213.82 

217.22 

MUea. 

180.22 

188.61 

185.80 

193.87 

195.61 

200.26 

202.91 
212.30 
215.45 

220 

MUea, 

1.92 

1.58 

1.06 

3.46 

1.42 

3.26 

2 

7.93 

1.63 

2.78 

904 
721 
385 

1,542 
314 

1,443 

754 

3,532 

510 

880 

Miles. 

MUet. 

1.92 

1.58 

1.06 

3.46 

1.42 

3.44 

2 

7.93 

1.63 

2.78 

904 

Neals   (or  Ck)]es)    Island  to 
Parkereburg 

721 

Parkersburg  to   Blennerhaa- 
sett  Islana 

38o 

Blennerhassett  Island  to  New- 
berry Island 

1,542 
314 

Newberry  Island  to  Mustapha 
Island 

Mustapha  Island  to  Belleville 
bar 

0.18 

31 

1,474 

754 

Belleville  bar  to  Belleville 
Island 

Belleville  Island  to  Swan  bar. 

3,632 

Swan  barto  Buffinffton  Island. 

Buffington    Islana   to  Sand 

Creek  bar 

510> 

880 
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Soundings  and  topography  completed  during  season  of  1900 — Continued. 


Below  Pittsburg 
on  main  base. 


The  locality 


From— j   To— 


Sand  Greek  bar  to  Old  Town 
towhead 

Old  Town  towhead  to  Goose 
Island 

Goose  Island  to  Letart  Island. 

Letait  Island  to  Weaver  shoals 

Weaver  shoals  to  Wolf  bar 

Wolf  bar  to  Lower  Siegrist  bar. 

Lower  Siegrist  bar  to  Upper 
Pomeroy 

Upper  Pomeroy  to  Lower 
Pomeroy 

Lower  Pomeroy  to  Middleport 

Middleport  to  Eight-mile  Is- 
land   

Eight-mile  Island  to  Point 
Pleasant-Gallipolis 

Gallipolis  to  Raccoon  Island . . 

Raccoon  Island  to  Straight 
ripple 

Straight  ripple  to  Dogham  bar. 

Dogham  bar  to  Guyandotte- 
Ashland 

Ashland  to  Hanging  Rock- 
Greenup  

Greenup  to  below  Vanceburg. 

Augusta  to  Moscow 

Nine-mile  bar  to  Culloms  rip- 
ple   

Culloms  ripple  to  Petersburg. . 


Miles. 

22L22 

225.82 
280.15 
285.82 
237.76 
242.26 

243.82 

248.64 
249.56 

25L26 

258.07 
268.56 

275.56 
284.61 

801 

320.41 
336.60 
425.45 

456.23 
477.11 


Total 191.57     100,281 


Miles. 

224.41 

227.18 
233.56 
286.50 
241.45 
242.75 

248.22 

249.34 
250.91 

256.34 

264.07 
274.07 

283.37 
300.07 

308.04 

329.87 
382.45 
441.28 

472.76 
493.28 


Main  channel. 


Length. 


Miles. 

8.19 

LS6 
S.41 

.74 
3.70 

.49 

4.40 

.70 
1.85 

5.08 

6 
5.51 

7.81 
15.46 

2.04 

8.96 
45.85 
15.78 

16.53 
16.17 


Sound- 
ings. 


1,064 


1,299 
268 

1,258 
187 

2,059 

200 
413 

1,902 

2,558 
2,142 

3,201 
6,908 

981 

8,181 
22,046 
14.083 

10,634 
9,474 


Back  channel  or 
dike. 


Length. 


Miles. 


Sound- 
ings. 


.75 


78 


1.41  ' 
1.20  I 


235 
138 


3.54  I 


482 


Total. 


Length. 


MUes. 

3.19 

1.36 

3.41 

.74 

3.70 


4.40 

.70 
L35 

5.06 

6 
5.51 

7.81 
15.46 

2.0l 

8.96 
46.60 
15.78 

17.94 
17.37 


195.11 


Sound- 
ings, 


1,084 

468 
1,299 

268 
1,258 

187 

2,059 

200 
413 

1,902 

2,558 
2,142 

3,201 
6,908 

961 

8,181 
22,124 
14,083 

10,869 
9,612 


100,763 


TOTAL  BA8B  LINES,  PRBCISR  LSVEIiS,  AND  WATER  SLOPBB. 

The  total  len^h  of  Ohio  River  over  which  base  lines,  precise  levels,  and  water  slopes 
have  been  earned  during  progress  of  surveys  from  Marietta  to  Pittsbuijg  (fiscal  years 
ending  June,  1897  and  1898)  and  survey  from  Marietta  to  Big  Miami  River  (fiscal 
years  ending  June  30,  1900  and  1901)  has  been  as  follows: 

Miles. 

Pittsburg,  Pa.,  to  Marietta,  Ohio 172 

Marietta,  Ohio,  to  Petersburg,  Ky 321.3 

Total,  Pittsburg,  Pa.,  to  Petersbui^g,  Ky 493.3 

The  portions  of  the  river  between  Marietta,  Ohio,  and  Petersburg,  Ky.,  over  which 
the  soundings,  cross  sections,  and  topography  are  as  yet  unfinished,  are  as  follows: 

Miles. 

Below  Vancebui^g,  Ky.,  to  Augusta,  Ky 43 

Moscow,  Ohio,  to  Nine-Mile  Bar,  Kentucky  and  Ohio 12.51 

Total  unfinished  55.51 

It  is  proposed  to  send  out  one  quarter  boat  with  a  full  complement  of  men  to  com- 
plete the  aoove  55.51  miles  during  the  season  of  1901-2,  beginning  about  the  middle 
of  July,  1901,  if  the  stage  of  river  then  proves  favorable  for  the  work. 

FIBST  SECTION. 

The  section  of  survey  on  quarter  boat  No.  1,  which  includes  base  lines,  precise 
levels,  and  water  slopes  (also  reorganized  for  soundings,  etc.)  was  under  the  efficient 
supervision  of  Mr.  J.  Nelson  Caldwell,  assistant  engineer.  He  wac  assisted  by  Mr. 
E.  W.  Bnell,  surveyor,  having  charse  of  precise  levels;  Mr.  F.  A.  Bone,  surveyor, 
in  charge  of  water-slope  levels,  and  Mr.  Houston  Jones,  surveyor,  in  charge  of 
triangulation  and  location  of  bench  n^arks. 
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SECOND   SECTION. 

The  section  of  survey  on  quarter  boat  No.  2,  which  included  soundings,  cross  sec- 
tions, and  topography,  was  under  the  efficient  supervision  of  Mr.  Clinton  B.  Harris, 
surveyor.  He  was  assisted  by  Messrs.  G.  A.  Loeb  and  John  B.  Delany,  survevors 
in  charge  of  cross  section  and  topographical  work,  and  Messrs.  H.  E.  Frye  and  Joel 
H.  Pillsbury,  surveyors  in  charge  of  cross-section  levels. 

All  of  the  above-named  gentlemen  showed  marked  eneigy  and  ability  in  the  per- 
formance of  their  various  duties. 

PLATTING  OF  MAPS  OP  SURVEY. 

The  platting  of  field  work  already  done  was  carried  on  by  a  considerable  force  after 
the  return  of  the  various  parties  from  the  season's  work. 

Up  to  the  close  of  the  fiscal  year  about  338  miles  of  the  surveys  of  the  Ohio  River 
have  been  traced. 

Of  this  338  miles,  172  miles  include  the  river  between  Pittsburg,  Pa.,  and  Marietta, 
Ohio,  which  was  surveyed  in  the  years  1896-97.  The  remaining  166  miles  include 
portions  of  the  river  between  Marietta,  Ohio,  and  Petersburg,  Ky. 

There  now  remains  to  be  traced  of  such  portions  of  the  river  as  have  been  already 
surveyed  and  platted  99.8  miles,  besides  the  portions  of  river  (56.5  miles)  over  which 
the  field  work  has  not  yet  been  entirely  completed. 

The  tracing  of  maps  already  platted  will  be  continued,  and  the  additional  field 
work  now  proposed  will  be  platted,  as  far  as  possible,  while  the  parties  are  still  in 
the  field  by  a  small  force  at  this  office. 

A  diagram  map  showing  progress  made  on  survey  during  the  fiscal  year  ending 
June  30, 1901,  is  nerewith  inclosed. 

Respectfully  submitted. 

R.  R.  JoNBS,  AnsisiarU  Engineer, 

Maj.  Wm.  H.  Bixby, 

Corps  of  EngineerSj  U.  S.  A. 


GG2. 

OPERATING  SNAG  BOAT  ON  THE  OHIO  RIVER. 

The  act  of  Congress  of  September  19,  1890,  as  modified  by  that  of 
June  3,  1896,  provided  for  yearly  appropriations  of  $50,000  for  this 
work.  For  phraseology  of  these  acts  and  further  details  see  the  Annual 
Report  for  1896,  Part  IV,  page  2093.  These  yearly  appropriations 
allow  of  continuous  operations  and  of  proper  repair  and  care  of  plant 
much  more  fully  than  in  former  years,  when  such  work  had  to  be  done 
out  of  irregular  and  insufficient  allotments  from  appropriations  for  the 
improvement  of  the  Ohio  River. 

At  the  close  of  the  last  year  the  D.  S.  snag  boat  K  A.  Woodruff 
was  at  Ironton,  Ohio,  325  miles  below  Pittsburg,  and  left  that  place 
on  July  2,  1900,  for  Cincinnati,  arriving  on  the  4th  and  remaming 
until  the  9th,  completing  various  minor  repairs.  On  July  10  she  pro- 
ceeded downstream  for  removal  of  obstructions  between  Cincinnati 
and  the  mouth  of  the  river;  arrived  at  Cairo,  111.,  on  the  28th,  and  the 
next  day  began  her  return  trio,  reaching  Cincinnati  on  August  22,  and 
after  necessarj'^  repairs  to  padale  wheels,  etc.,  resumed  her  upriver  trip 
on  the  28th.  Owing  to  the  extremely  low  water  she  could  onljr  ascend 
as  far  as  Pomeroy,  Ohio,  2:1:8.5  miles  below  Pittsburg,  from  which  place 
she  returned  on  September  6  to  Ashland,  Ky.,  71  miles  below.  From 
this  date  until  the  end  of  the  month  the  snag  boat  and  her  two  steel 
flatboats,  separately  manned  and  equipped,  were  continuously  employed 
in  blasting  and  removing  rock  from  the  channel  for  5  or  6  miles  above 
and  below  Ashland. 
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During  October  and  November  the  Woodruff  lay  up  near  Ashland 
because  of  low  water,  and  her  crew  was  used  in  connection  with  small 
hired  boats  on  the  removal  of  low-water  obstructions,  as  reported 
below  under  the  head  of  '*  Hired  Plant." 

No  change  occurred  in  the  river  conditions  above  Cincinnati  until 
November  27,  1900,  when  a  rise  permitted  the  snag  boat  to  depart  for 
the  lower  river.     En  route  she  removed  from  the  Government  ice 

Sier  at  Portsmouth,  Ohio,  about  one  acre  of  saw  logs,  trees,  and  small 
rift;  reached  Cincinnati  on  the  28th,  where  necessary  repairs  to 
engines,  etc.,  were  in  progress  until  December  4;  then  returned  direct 
to  Pittsburg  with  a  special  view  of  removing  several  wrecks  in  that 
vicinity — ^mostly  coal  boats  sunk  in  November — arriving  December  8, 
when  a  high  stage  was  running  and  a  second  fleet  of  coal  tows  was 
descending  the  river. 

The  coal  shipments  of  November  and  December,  1900,  were  unusually 
disastrous,  one  coal  conapany  alone  having  sunk  32  boats  between  Pitts- 
burg and  Portsmouth,  Ohio.  Some  of  the  sunken  boats  were  unloaded 
and  raised  by  the  owners,  and  written  abandonment  was  procured  as 
rapidly  as  possible  of  others  lying  in  or  near  the  channel  which  were 
liaole  to  endanger  navigation.  December  10  the  snag  boat  left  Pitts- 
burg, removing  on  her  way  down  the  river  1  coal-lK>at  wreck  under 
tiie  Pittsburg  Point  bridge,  3  at  or  near  Montgomery  Island,  1  steam- 
boat hull  at  Yellow  Creek,  the  remains  of  13  coal  boats  near  Guyan- 
dotte,  W.  Va.,  3  coal  boats  at  Walkers  Landing,  1  wreck  at  Ludlow, 
Ky.,  just  below  Cincinnati,  and  at  the  end  of  the  month  was  in  port 
at  Cincinnati. 

January  2,  1901,  the  Wood/ruff  went  to  Locust  bar,  36  miles  above 
Cincinnati,  to  remove  the  remains  of  the  steamer  W.  F.  Nishet^  sunk 
by  ice  in  January.  1900,  and  on  the  5th  had  blasted,  cut  up,  and  removed 
out  of  the  way  the  entire  wreck  except  a  small  part  of  the  bottom 
buried  in  mud.  The  removal  of  this  wreck  had  been  postponed  from 
time  to  time  when  the  snag  boat  was  passing  because  of  the  request 
of  the  owners  for  opportunity  to  remove  what  could  be  saved,  and 
because  of  the  difficulty  of  procuring  abandonment  due  to  a  subsequent 
change  of  ownership.  After  a  short  detention  at  Cincinnati  by  uncer- 
tain conditions  of  river  and  weather,  the  sna^  boat  again  started  down- 
stream on  the  9th  for  work  below  Louisville;  but,  on  consultation 
with  lower-river  packets,  found  that  the  channel  was  entirely  clear  of 
obstructions,  and  therefore  returned  to  Cincinnati,  where  she  went 
out  of  commission  January  18. 

While  in  winter  quarters  preparations  were  made  and  work  was  in 
progress  for  annual  repairs  of  the  boat  until  May  1,  when  a  full  crew 
was  reshipped  to  connect  up  machinery  generally  and  put  the  boat  in 
order  for  resumption  of  work  as  soon  as  the  river  should  fall  to  a 
suitable  stage.  AH  repair  work  being  completed  on  the  25th,  a  trip 
was  made  to  Louisville,  Ky.,  in  connection  with  the  removal  of 
obstructions  near  that  point,  and  on  return  the  boat  proceeded  to 
Pittsburg  for  work  on  abandoned  wrecks  and  other  obstructions  pre- 
viously reported  in  that  vicinity. 

The  snag  boat  arrived  at  Pittsburg  June  4,  and  lay  there  a  few  days 
awaiting  a  suitable  working  stage  of  river,  meanwhile  going  down  to 
Davis  Island  dam  on  the  11th  and  12th  to  assist  in  repairs  of  the  dana — 
straightening  the  large  iron  props  supporting  the  wickets  and  doing 
other  work.     On  the  121ii  the  snag  boat  removed  the  remains  of  a 
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sand  boat,  sunk  on  May  4,  at  Brunots  Island.  On  the  18tb  the  boat 
was  headed  downstream,  and  performed  her  regular  work  until  reach- 
ing Portsmouth,  Ohio,  where  she  stopped  for  work  on  the  ice  pier, 
removing  on  the  26th  a  drift  pile  caused  by  the  pier  of  about  three- 
fourths  acre  area,  avera^ng  about  15  feet  in  depth,  and  including 
hundreds  of  saw  logs  earned  out  by  recent  floods  from  the  Big  Sandy, 
Guyandotte,  and  Kanawha  rivers.  After  removing  the  drift  pile  tne 
boat  lay  by  until  the  27th,  when  the  river  fell  sufficiently  below  the 
tops  of  the  pier  to  permit  of  commencing  work  on  the  removal  of 
the  two  oute/  cribs,  so  far  decayed  and  damaged  as  to  be  dangerous 
to  navigation,  which  work  was  in  progress  at  the  end  of  the  month. 

Hir^  plant. — In  order  to  take  advantage  of  the  favorable  condi- 
tions for  clearing  the  low-water  channel,  arrangements  were  completed 
in  October,  1900,  for  utilizing  the  snag-boat  crew  and  outfit  on  such 
work  up  river  as  long  as  a  continuance  of  low  water  would  permit;  in 
accordance  with  which  three  small  boats,  the  Lem^  Thealka^  and  Cricket. 
all  of  light  draft  and  suitable  capacity  ror  subsisting  crews,  were  hired 
and  fitted  out  with  necessary  tools  and  appliances,  and  manned  chiefly 
from  the  regular  snag-boat  crew.  Meanwhile  the  United  States  snag 
boat  itself  was  laid  up  at  Ashland  and  used  as  headquarters  until  low- 
water  work  was  suspended,  on  November  22  and  23,  by  a  considerable 
rise  of  river,  which  made  it  unadvisable  to  keep  the  boats  longer  in 
service,  and  they  were  accordingly  called  in  and  discharged. 

The  gasoline  boat  Leid^  hired  at  Madison,  Ind.,  arrived  at  Ashland 
September  28,  1900,  and  after  fitting  out  started,  on  October  1,  for 
Aadison,  Ohio,  260  miles  below  Pittsburg,  where  she  arrived  on  the 
3d,  and  be^n  the  blasting  and  removal  of  rocks  from  the  bar  iust 
below,  continuing  the  work  until  the  22d,  up  to  which  date  there  had 
been  removed  1,217  rocks — 2,592  cubic  yards.  The  boat  then  pro- 
ceeded upstream  and  engaged  in  similar  work  at  Letart  Falls,  233 
miles  below  Pittsburg,  ana  at  Shortcreek,  W.  Va.,  80  miles  below 
Pittsburg,  where  the  party  finished  work  on  November  1,  and  then 
moved  downstream,  stopping  at  various  localities  for  longer  or  shorter 
intervals,  according  to  the  demands  of  the  channel,  the  principal 
points  of  work  being  Powhatan  Point  and  Captina  and  Mustapha 
islands.  Work  at  the  latter  place  was  suspended  on  November  21  by 
the  approaching  rise,  and  the  Leoi  returned  to  Ashland,  removing 
snags  found  on  the  way,  and  was  discharged  on  November  25, 1900. 

Tne  steamboat  Cricket  was  hired  at  Ashland,  Ky.,  on  October  1, 
1900,  and  after  fitting  out  began  on  the  same  day  the  removal  of 
obstructions  in  that  vicinity,  continuing  until  the  11th,  when  the  party 
proceeded  to  Conoconneque  bar,  364  miles  below  Pittsburg.  The 
removal  of  rocks  and  one  wrecked  barge  from  this  bar  was  completed 
on  the  16th,  and  the  Cricket  was  then  sent  to  Cincinnati  to  take  out 
the  wreck  of  the  steamer  Dick  Brown^  a  serious  danger  to  navigation 
which  had  caused  much  complaint.  On  completing  this  work  the  boat 
returned  upstream,  removing  snags  en  route,  and  on  October  31  arrived 
at  Letart  Falls,  233  miles  below  Pittsburg.  The  party  continued 
operations  in  this  vicinity  until  November  13,  having  broken  up  and 
removed  336  rocks,  averaging  3  cubic  yards  each.  All  beneficial  work 
being  completed,  the  boat  moved  below  and  cleared  the  channel  at 
Siegrists  ripple  and  Wolfs  bar,  near  Pomeroy,  finishing  the  work  on 
the  19th,  then  worked  downstream  to  Ashland,  and  was  discharged  on 
November  26,  1900. 
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The  steamboat  Thealka  was  hired  on  Octobers,  1900,  and  after  fitting 
out  started  on  the  6th  direct  for  Middleport,  Ohio,  249.5  miles  below 
Pittsburg,  with  a  special  view  to  clearing  awa}^  a  great  amount  of  logs, 
drift,  etc.,  which  had  accumulated  around  the  ice  piers  at  this  place 
and  at  Pomerov,  Ohio,  2  miles  above.  Work  at  Middleport  was 
completed  on  October  23,  143  snags  having  been  taken  out  and  a 
quantity  of  rock  removed  from  the  bar  above  the  ice  piers.  The 
removal  of  rocks  below  the  Pomeroy  ice  pier  and  in  the  vicinity  was 
begun  October  24  and  continued  until  November  23,  when  high  water 
m^e  further  work  impracticable,  and  the  boat  was  ordered  to  Ashland 
and  discharged  on  November  25,  1900. 

A  fourth  party  was  sent  out  from  the  snag  boat  on  October  8, 1900, 
consisting  of  an  overseer  and  four  men,  for  removing  snags  and  rocks 
at  South  Point,  Ohio,  opposite  Catlettsburg,  Ky.,  315  miles  below 
Pittsburg.     Work  at  this  place  was  completed  on  October  25,  1900. 

In  addition  to  the  worlc  done  by  the  snag  boat  Woodruff  and  her 
crew  and  hired  boats,  the  funds  provided  by  the  appropriation  for 
operating  snag  boats  on  the  Ohio  River  were  also  used  by  two  small 
independent  snagging  parties  for  the  benefit  of  low-water  navigation 
in  the  neighborhood  of  Pittsburg  and  below  Louisville,  Ky. 

On  the  upper  part  of  the  river  a  party  was  organized  at  Davis 
Island  Dam,  consisting  of  a  quarter  boat  equipped  with  tools  and 
explosives,  in  charge  of  an  overseer  with  a  crew  of  six  men,  which 
began  work  October  11,  1900,  and  was  engaged  principally  in  remov- 
ing rocks  from  the  bars  at  Duffs,  Merriman,  Deaamans  Island,  and  the 
Ti*ap,  all  within  about  8  miles  of  the  dam.  Eight  days  were  spent  at 
Deadman,  1,400  rocks  and  about  100  feet  of  an  old  coal  boat  being 
removed  from  the  channel.  At  Merriman  over  600  rocks  were 
removed.  While  work  was  in  progress  at  Deadman  a  part  of  the 
crew  was  sent  to  Georgetown  and  Short  Creek,  respectively  40  and 
80  miles  below  Pittsburg,  and  cleared  off  the  bars  at  those  points. 
Operations  were  stopped  on  November  21  by  the  rising  river,  but  the 
work  accx)mplished  near  Pittsburg  is  specially  valuable  on  account 
of  the  narrow  channel  and  numerous  bars  on  this  stretch  of  river. 
Details  are  given  in  the  report  of  Mr.  William  Martin,  assistant  engi- 
neer, hereto  appended. 

Between  Louisville,  Ky.,  and  Evansville,  Ind.,  the  navigation  for 
packet  and  coal  boats  during  September  and  October,  1900,  was  seri- 
ously endangered  at  several  points  by  isolated  rocks,  which  had  been 
personally  observed  while  exposed  by  the  low  water  during  a  recent 
trip  over  this  section.  The  Louisville  and  Evansville  Mail  Company 
bemg  very  desirous  for  their  removal  while  conditions  were  favorable, 
tendered  the  services  of  one  of  their  experienced  pilots  and  otherwise 
assisted  in  preparations  for  the  work.  This  party,  averaging  four 
workmen,  operated  from  October  24  to  November  19,  working  at 
Hancock  Bend  13  days,  at  Rockport  Bend  9  days,  at  Hog  Point  Bend 
3  days,  and  at  Stephensport  Bend  2  days.  Excellent  results  were 
accomplished,  the  channel  and  landings  between  Louisville  and  Evans- 
ville, 598  to  783  miles  below  Pittsburg,  being  conapletely  cleared  of 
rocks  or  other  obstmctions  which  could  in  an}'  way  interfere  with 
navigation  on  this  section  by  either  low-water  packets  or  coal  tows. 
Details  are  given  in  the  report  of  Mr.  Newton  Tebow,  inspector, 
hereto  appended. 
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Wrecking  crews. — During  the  winter  a  number  of  wrecks  were 
removed  by  special  crews  detailed  from  the  Woodruff  and  supplied 
with  tools  and  blasting  outfit,  the  snag  boat  not  being  available  for 
work,  either  on  account  of  heavy  ice  at  the  close  of  the  year,  making 
travel  too  hazardous,  or  being  too  far  away  upor  down  the  river,  or 
bein^  out  of  commission  undergoing  repairs.  Except  that  mentioned 
at  Marietta,  all  wrecks  thus  removed  had  been  recently  sunk  from  the 
descending  fleets  of  the  Monongahela  River  Consolidated  Coal  and 
Coke  Company,  and  all  were  dangerous  obstructions,  whose  removal 
was  urgently  desired  b}'^  the  owners,  as  well  as  by  other  coal  interests. 

Between  December  31  and  January  2  a  party  of  three  men  removed 
a  coal  barge  and  coal  boat  at  Collins  Ripple,  143  miles  below  Pitts- 
burg, which  had  been  passed  by  the  snag  boat  on  her  recent  down 
trip,  as  the  owners  then  had  a  digger  taking  out  the  coal,  intending  to 
save  the  boats,  which  were,  however,  found  worthless  and  abandoned. 

The  party  then  proceeded  to  Marietta,  Ohio,  171  miles  below  Pitts- 
burg, where  a  coal  boat  owned  by  the  Bunker  Coal  Companv  of  New 
Orleans  had  been  sunk  on  December  11,  obstructing  the  channel  so 
seriously  as  to  demand  immediate  removal,  which  was  authorized  under 
emergency  by  the  Secretary  of  War,  pending  delav  in  obtaining  written 
abandonment.  When  the  snag  boat  reached  the  wreck  on  her  way 
down,  the  water  was  too  low  for  coal-boat  navigation,  and  the  heavy 
ice  then  running  made  it  imprudent  to  stop.  Soon  after,  the  owner 
took  out  the  coal  and  broke  up  the  boat.  When  examined  by  the 
wrecking  party,  the  remains  were  2  feet  below  the  bed  of  the  river  and 
no  work  was  necessary. 

On  April  1, 1901,  telegraphic  request  was  made  by  the  Mononga- 
hela Coal  Company,  and  also  by  the  Pittsburg  Coal  Exchange,  for  uie 
immediate  removal  of  two  coal  boats  recently  sunk  directly  in  the 
channel  at  Kenova,  W.  Va.,  313.6  miles  below  Pittsburg.  Accord- 
ingly, on  April  3  a  party  of  three  men  was  detailed,  which  arrived 
at  Kenova  on  the  same  day  and  made  preparatory  soundings.  Work 
was  begun  on  April  4,  but  a  sudden  rise  to  a  height  of  32  feet  pre- 
vented any  effect  b^  explosives,  and  the  work  was  temporarily  post- 
poned, the  outfit  being  stored  at  Kenova  until  required. 

Notice  was  filed  by  the  same  company  on  May  14  of  an  additional 
wreck  at  Kenova,  one  at  Sand  Island,  just  below  Louisville,  and  twelve 
at  Henderson,  Ky. ;  all  the  latter  being  just  below  the  bridge  at  that 
point,  and  causing,  in  addition  to  the  bridge  piers,  a  serious  menace  to 
towboat  navigation.  As  these  wrecks  would  not  be  reached  for  some 
time  in  the  regular  course  of  work,  a  crew  of  three  men  was  again 
detailed  from  the  snag  boat,  which  first  proceeded  to  Kenova  and 
resumed  the  work  begun  in  April,  hiring  extra  labor  as  needed.  The 
three  sunken  coal  boats  at  this  point  (representing  a  loss  of  about 
$9,000)  were  removed  on  May  16.  The  crew  tiien  went  to  Sand  Island, 
602  miies  below  Pittsburg,  where  the  wreck  in  the  channel  was  simi- 
larly removed  on  May  20.  On  May  21  the  party  reached  Henderson, 
Ky. ,  794.6  miles  below  Pittsburg,  where  the  coal  company  had  reported 
the  sinking  of  six  coal  barges  and  six  coal  boats  (loss  about  $30,000) 
by  different  towboats  during  April  and  May,  all  being  in  or  near  the 
channel  and  within  about  1,000  feet  below  the  bridge.  Work  was 
begun  May  23,  all  obstructions  found  were  removed,  and  work  was 
completed  May  27. 
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Details  of  the  work  by  wrecking  crews  are  given  in  the  report  of 
Mr.  William  A.  Christian,  assistant  engineer,  hereto  appended. 

Obgtructions  removed  during  the  year  by  snag  boat. 


ObstructioDfl  removed— 


By  snag  boat  during  the  year 

From  Ice  pier  at  Portsmouth,  Ohio 

By  Cricket  from  Octi iber  1  to  November  26. . . 
By  Thealka  from  October  6  to  November  25. . 

By  Levi  from  October  1  to  November  25 

At  South  Point,  Ohio,  October  1  to  25 

Near  Davis  Island  dam,  October  11  to  No- 
vember 21 

Below  Louisville,  October  24  to  November  19. 


Character  of  obstruction. 


Snags. 


Ni  Tnber.    Quantity. 


613 


141 
145 
30 
163 


Tons. 
8,419 


65 

190 

1.024 


Rocks. 
Number.    Quantity. 


58 


481 

1,240 

1,729 

4 

2,176 
64 


Earth. 


CuMe/eet. 

8,546 

4,829 

45,396  ! 

274,168 

98,470 

1,384 

861 
2,064 


Cubicyards. 


1,000 


Obstructions  removed- 


Tim- 
ber, 12 
by  12- 

25  to 
30  feet 


By  snag  boat  during  the  year. 


Pieces. 


From  ice  pier  at  Portsmouth,  Ohio 

By  Cricket  from  October  1  to  November  26 . 


By  Thealka  from  October  5  to  November  25 
By  Levi  from  October  1  to  November  25 


Near  Davis  Island  dam,  October  11  to  No- 
vember 21. 

By  wrecking  crews  December  31  to  May  27. . 


Loose 

rock. 


Cu./eet, 


18,819 


Drift. 


OortU. 


40 


Wrecks. 


6  steamboats,  42 
coal  boats  and 
baives,  8  mod- 
el oaiges,  8 
wharf  boats. 


8  steamboats,  1 
stone  boat,  7 
>ieces     coal 
irges. 


pie< 
ban 


1  steamboat 
(partly),  1 
coalbaive. 

1  steamboat 
guard,  1  coal 
boat. 

10  coal  boats,  8 
coalbazges. 


Num- 
ber of 
piles. 


15 


Miles 
trav- 
eled. 


4,404 


178 
1,002 


Under  award  authorized  May  18,  1901,  a  contract  was  entered  into 
May  24  with  the  Chas.  Hegewald  Company,  of  New  Albany,  Ind.,  for 
building  a  stern-wheel  steam  launch,  at  a  cost  of  $2,495,  for  special  use 
in  removing  low-water  obstructions  in  connection  with  the  snag  boat. 
Work  is  in  progress. 

While  traveling  over  the  river  the  snag  boat  has  been  utilized  on 
work  in  connection  with  harbor  lines  and  dumpage,  the  master  of  the 
boat  making  the  necessary  examinations  ana  reports  as  to  illeral 
encroachments,  and  serving  notices  or  giving  information  as  to  me 
enactments  on  this  subject. 

A  list  of  steamboat  wrecks  removed  under  this  appropriation  during 
the  year,  indicated  by  name,  is  hereto  appended. 

The  operations  of  the  snag  boat  have  been  carried  on  under  the 
eflScient  supervision  of  Capt.  W.  H.  Christian,  whose  report  is 
appended. 
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List  of  steamboat  vrrecks,  by  name^  removed  Jrom  the  Ohio  River  during  iive  fiscal  year  ending 

June  SO,  1901. 


Name. 


Percy  Kelsy , 

Comer  B , 

City  of  New  Orleans. 

Potomac 

Storm , 

Homer  B 

W.F.Nlsbet 

Dick  Brown 

JohnFowler 

Charley  McDonald . . 


I  Miles 
lotion.  I  ^Z 

burg. 


Foot  of  Merriman 

Above  mouth  Little  Yellow  Creek 

Marietta,  Ohio 

Below  Hartford  City,  W.  Va 

Poaxe  Shallows 

Ashland  Furnace  Landing 

Kentucky  shore  above  Locust  Creek  . 

Foot  of  Cincinnati 

Channel  below  Falling  Run 

Kentucky  shore  below  Lick  Run 


10 
47 
172 
245 
818 
321 
429 
469 
604 


LIST  OF  CONTRACTS   IN   FORCE    DURING   THE  FISCAL  YEAR  ENDING   JUNE  30,  1901. 

Constructing  one  steam  launch. — ^The  Chaa.  Hegewald  Company,  May  24,  1901; 
approved  June  8,  1901,  be  prepared  to  commence  twenty  days  after  receipt  of  noti- 
fication of  approval  of  contract;  terminate  in  three  months. 


Summary  of  expenditures  for  operating  snag  boats  on  Ohio  River  for  the  fiscal  year  ending 

June  30,  1901. 

Office  expenses  and  superintendence $3, 841. 58 

Services 21,069.68 

Subsistence 5,325.81 

Hire  of  plant 2,056.00 

•  Fuel 2,109.64 

Explosives,  etc 2,902.11 

General  supplies  and  expenses 1, 734. 45 

Care  and  repair  of  plant 1, 850. 85 

Additions  to  plant 2,495.00 

Total 43,385.12 


REPORT  OP  CAPT.  W.   H.  CHRISTIAN,  MASTER  OP  SNAG   BOAT. 

United  States  Snag  Boat  E.  A.  Woodruff, 

Portsmouth,  Ohio,  June  SO,  1901. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  of  the  U.  S. 
snag  boat  J^.  A.  Woodruff  for  the  fiscal  year  ending  June  30,  1901: 

July  1,  1900,  being  Sunday,  the  sn^  boat,  which  had  worked  downstream  from 
Pittsburg,  Pa.,  laid  over  at  Ironton,  Ohio,  325  miles  below  Pittsburg,  Pa.  July  2 
she  commenced  her  regular  work  of  removing  snags,  wrecks,  rocks,  and  other 
obstructions,  arriving  at  Cairo,  111.,  July  28;  145  snags  and  5  wrecks  were  removed. 
July  30  the  snag  boat  headed  upstream,  reaching  Pomeroy,  Ohio,  September  4.  She 
removed  132  snags,  8  wrecks,  and  1  rock.     *    *    * 

From  September  4  to  30  the  crew  was  employed  in  the  removal  of  many  large  and 
dangerous  obstructions,  principally  rocks,  from  the  channel  through  Jonnsons  and 
Sandy  shallows,  between  Ashland  and  the  mouth  of  the  Big  SaSdy  River.  The 
work  on  Johnsons  and  Sandy  shallows  was  carried  on  from  the  snag  boat  as  long  as 
there  was  sufficient  water  to  navigate  her,  and  after  she  was  laid  up  the  work  was 
carried  on  from  two  light-draft  steel  flatboats  belonging  to  the  snag  boat.  From 
September  4  to  30  the  snag  boat  crew  removed  251  snags,  9  wrecks,  and  52  rocks  from 
Jonnsons  and  Sandy  shallows  and  vicinity. 

Under  written  proposals  and  acceptance,  the  steamboats  Oricket  and  Tfiealka  and 
gasoline  boat  Ijevi  were  hired  t^)  take  the  place  of  the  snag  boat  11  oodru/f  while  she 
was  rendered  inactive  by  low  water.    From  October  1  to  November  27  the  snag-boat 
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crew^was  divided  and  employed  on  these  hired  boats,  reports  on  this  work  being 
submitted  separately  below. 

On  Novem W  27  the  snac  boat  Woodruff  resumed  her  regular  work  and  worked 
downstream  from  Ashland,  and  reached  Cincinnati  November  28.  December  4 
headed  upstream  and  reached  Pittsburg  December  8;  left  Pittsbunr  December  10, 
headed  downstream,  reaching  Cincinnati  on  December  24  and  worked  in  the  Cin- 
cinnati Harbor  up  to  the  evening  of  the  3l8t 

«  «  «  *  «  «  « 

January  9  she  left  Cincinnati  and  ran  downstream  to  Louisville,  Ky.,  arriving  Jan- 
uary 11.  She  returned  to  Cincinnati  January  13  and  was  put  in  oraer  for  the  win- 
ter. The  classified  employees  were  then  furloughed  without  pay,  and  others  of  the 
crew  not  needed  were  laid  off  until  their  services  should  be  needed  for  next  season's 
work.  The  master,  clerk,  one  assistant  engineer,  two  watchmen,  and  a  cook  stayed 
with  the  snag  boat  to  take  care  of  the  property  and  to  attend  to  other  necessary 
official  business. 

While  the  snag  boat  was  in  ordinary  during  the  winter,  drawings  were  made  for  a 
steel-hulled  steam  tender.  »  *  *  A  numc^r  of  smaller  repairs  were  also  provided 
for,  and  all  of  the  above-named  betterments  and  repairs,  except  the  steam  tender, 
were  contracted  for  and  the  i*ork  completed. 

May  1,  1901,  the  snag-boat  crew  were  engaged  for  the  working  season  of  1901,  and 
on  the  27th  ran  down  to  Louisville.  She  returned  to  Cincinnati  on  May  29,  and  after 
coaling  started  upstream,  reaching  Pittsburg  June  4. 

June  13  work  downstream  was  resumed,  arriving  at  Ironton,  Ohio,  June  24,  and 
at  the  close  of  the  fiiscal  year  the  snag  boat  was  engaged  on  removal  of  ice  pier  at 
Portsmouth. 

«  *  «  «  #  *  » 

Mate  McMeans,  with  deck  hands  Glaser  and  Donovan,  was  sent  to  remove  the 
wreck  of  a  coke  baree  at  Wilsons  Creek,  492  miles  below  Pittsburg.  The  removal 
was  completed  on  March  8,  and  the  men,  with  tools,  etc.,  returned  to  the  snag  boat 
on  March  9. 

April  5  Assistant  Engineer  Christian,  Mate  McMeans,  and  Deck  Hand  Glaser  were 
sent  to  Kenova  to  remove  two  sunken  coal  boats  that  had  been  reported  daneerous 
to  navigation;  but  before  the  working  party  arrived  at  the  site  of  trie  wrecks  neavy 
rains  caused  the  river  io  rise  rapidly  and  to  such  a  height  that  the  removal  of  the 
wrecks  had  to  be  deferred  to  a  later  date.  These  wrecks  were  finally  removed  on 
Mav  16  by  a  party  of  four  men  under  Asst.  Engineer  William  A.  Christian. 

Many  places  in  the  river  were  dragged  by  the  snag  boat  without  finding  the 
obstructions  reported. 

Time. 

Days  in  commission  from  July  1,  1900,  to  Januarv  17,  1901,  and  from  May  26  to 
June  30,  1901 : 

At  work  and  running,  including  three  Sundays 126 

At  Cincinnati,  making  repairs,  taking  stores,  and  awaiting  orders 16 

In  ordinary  during  low  water 48 

Outfitting  low-water  boats 8 

Transferring  property  from  low- water  boats  to  snag  boat 2 

Putting  snag  boat  in  order  for  winter 3 

At  Louisville,  awaiting  orders 1 

At  Pittsburg,  waiting  for  river  to  fall 4 

At  Portsmouth,  waiting  for  river  to  fall 1 

Sundays,  laid  up 23 

Holidays,  laid  up 5 

237 

Inordinary,  January  18  to  April  30,  1901 103 

Annual  repairs,  May  1  to  25,  1901 25 

Total 365 

REPORT  OF  OPERATIONS    OP   LOW-WATER  STEAMBOAT  CRICKET. 

October  1,  1900,  under  written  proposal  and  acceptance,  the  steamboat  Cricket  and 
barge  were  hired  by  the  United  States  for  low-water  snagging  and  wrecking  in  the 
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Ohio  River.  The  Orieket  was  manned  by  officers  and  men  belonging  to  the  snag 
boat  Woodruff y  and  was  supplied  with  necessary  tools,  explosives,  etc.,  from  her  out- 
fit. Capt.  T.  C.  Davis,  pilot  of  the  snag  boat,  was  placed  in  temporary  command, 
and  at  1  p.  m.,  October  1,  the  Cricket  left  Ashland,  Ky.,  ran  down  to  Ironton,  Ohio, 
and  commenced  the  removal  of  obstructions,  principally  rocks,  from  the  channel, 
continuing  her  work  from  Ironton  upstream  as  far  as  the  mouth  of  the  Big  Sandy 
River;  returned  to  Ashland  October  11,  and  on  October  12  left  for  Conoconneque  bar. 
Having  completed  work  there,  she  left  for  Cincinnati.  October  23  she  cast  off  at 
Cincinnati  and  continued  work  until  November  1,  when  she  reached  Letart  Falls. 
Work  was  continued  in  this  vicinity  from  November  1  to  13,  inclusive.  *  *  * 
She  then  worked  downstream  as  far  as  Maysville,  Ky.,  arriving  there  on  the  evening 
of  November  22. 

Sudden  great  rises  in  the  Ohio  River  and  tributaries  put  an  end  to  the  Crickefs 
useful  low-water  work,  and  she  was  therefore  ordered  to  return  to  the  snag  boat  at 
Ashland.  She  left  Maysville  on  the  morning  of  November  23  and  landed  alongside 
the  snag  boat  about  noon  on  November  24,  when  a  transfer  was  made  of  the  tools, 
explosives,  etc.,  belonging  to  the  United  States.  The  transfer  was  completed  on  the 
25th,  and  the  Cricket  and  barge  turned  over  to  the  owners  on  November  26  for  return 
of  the  boats  to  their  home  port. 

BEPOBT  OF  OPEBATIONS  OP  LOW-WATEB  STEAMBOAT  THEALKA. 

October  5,  1900,  under  written  proposal  and  acceptance,  the  steamboat  Thecdka 
was  hired  by  the  United  States  for  low-water  snagging  and  wrecking  and  rock 
removal  in  the  Ohio  River.  She  was  manned  at  Ashland,  Ky.,  partly  by  crew  taken 
from  the  snag  boat  and  partly  by  extra  hired  skilled  and  common  labor.  October  4 
and  5  the  crew  was  employed  in  transferring  from  the  snag  boat  the  necessary  pro- 
visions, tools,  explosives,  etc.,  and  in  putting  the  boat  in  order  for  low- water  work, 
and  Mr.  William  A.  Christian,  assistant  engineer,  was  placed  in  charge. 

******* 

She  arrived  at  Middleport  October  7,  and  on  the  8th  work  was  commenced  at  the 
ice  piers  and  continued  until  the  18th.  October  19  the  crew  commenced  ^e  reduc- 
tion of  a  long  chain  of  high  and  dangerous  shore  rocks  which  extended  from  near 
the  ice  pien  at  Middleport,  along  the  front  oi  Pomeroy,  Ohio,  up  to  and  in  front  of 
Minersville,  Ohio,  a  distance  of  about  4  miles.  Reduction  and  scatterment  of  this 
chain  of  rocks  was  continued  until  November  23,  when  a  great  rise  in  the  Ohio  River 
and  tributaries  stopped  the  work.  The  destruction  of  much  valuable  floating  prop- 
erty is  reported  to  nave  occurred  in  the  past  on  the  chain  of  rocks  broken  up  and 
scattered  between  Middleport  and  Minersville. 

November  24  the  Thealka  cast  off  at  Pomeroy  at  7  a.  m.  and  landed  alongside  the 
snag  boat  at  Ashland  at  6.15  p.  m.  November  26  (Sunday)  the  crew  completed  the 
return  of  United  States  property,  and  the  Thealka  cast  off  and  ran  upstream  to  Cat- 
lettsburg,  Ky.,  and  was  there  turned  over  to  the  Big  Sandy  Navigation  Company,  her 
owners. 

BEPOBT  OF  OPEBATIONS  OF  LOW-WATEB  BOAT  LEVI. 

Under  written  proposal  and  acceptance,  the  gasoline  boat  Levi  was  hired  bjr  the 
United  States  for  low-water  snagging,  wrecking,  and  rock  removal  in  the  Ohio  River. 
The  Lev>  left  Madison,  Ind.,  September  23,  in  charge  of  her  engineer  and  arrived  at 
Cincinnati  September  24,  when  Capt.  James  H.  Sanford  was  placed  in  charge  of  the 
boat.    *    *    w 

October  1  the  Lein  cast  off  on  orders  to  proceed  to  the  mouth  of  Campaign  Creek, 
260  miles  below  Pittsburg,  and  arrived  there  October  3  at  7.45  a.  m.  Her  crew  imme- 
diately commenced  the  reduction  of  the  highest  and  most  dangerous  rocks  on  a  rock 
bar  below  the  mouth  of  the  creek.  At  this  place  the  Ohio  shore  is  very  flat;  conse- 
quently, before  removal,  the  rocks  were  not  far  from  the  middle  of  the  river  at  a  10 
to  12  foot  stage,  and  were  therefore  dangerous,  especially  to  descending  coal  tows  of 
deep  draft.  Work  was  continued  on  rocks  in  the  vicinity  of  Campaign  Creek  and 
Adaison,  Ohio,  until  October  22.  The  ier*  then  proceeded  upstream  to  Sixmile 
Island;  thence  to  Middleport,  Ohio,  on  October  23.  On  the  24th  she  left  for  Short 
Creek.  En  route  upstream  and  downstream,  between  October  24  and  November  24, 
the  Levi  removed  and  destroyed  many  dangerous  obstructious  which  had  been 
reported  by  the  ofl&cers  of  packet  boats  and  towboats.    *    *    * 

November  24  a  great  rise  in  the  Ohio  River  and  tributaries  put  a  stop  to  the  low- 
water  work  of  the  Xeri,  and  she  was  therefore  run  downstream  and  alongside  the 
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snag  boat  at  Ashland  to  return  the  United  States  property.  She  cast  away  from  the 
Woodruff  at  11.45  a.  m.  on  the  24th,  and  landed  at  Cincinnati  at  11  a.  m.  on  the  25th, 
when  Captain  Suidford  turned  the  boat  over  to  her  owners. 

REPORT  OF  OPERATIONS  OP  LOW-WATER  WORK  AT  SOUTH   POINT,  OHIO. 

October  1,  1900,  Mr.  Frank  W.  Phillips  was  employed  as  suboverseer,  and  as  soon 
thereafter  as  tools,  explosives,  etc,  could  be  procured  for  low-water  work,  was  fliven 
charge  of  a  working  party  of  four  men  and  directed  to  proceed  to  South  Point,  Ohio, 
to  destroy  obstructions  along  the  Ohio  side  of  the  channel  of  the  Ohio  River,  which 
for  many  years  had  been  a  menace  to  low-water  navigation.  Work  at  this  place  was 
b^un  on  October  8  and  continued  untU  October  26,  when  a  rise  in  the  river  stopped 
the  work. 

Tabular  statements  of  the  obstructions  removed  during  the  year  by  the  snag  boat, 
hired  plants,  etc.,  are  submitted  separately. 

Respectfully  submitted.  W.  H.  Christian, 

Master  U,  S.  Snag  Boat  E.  A.  Woodruff, 

Maj.  Wm.  H.  Bixby, 

Corps  of  Engineers,  U.  S.  A. 


report  op  mr.  newton  tebow,  inspectfor,  on  removal  op  rocks  between  louis- 
ville, ky.,  and  evan8ville,  ind. 

Unfted  States  Engineer  Ofpice, 

Oincinnatij  Ohio,  May  SI,  1901, 
Major:  I  have  the  honor  to  submit  the  following  report  of  rock  blasting  on  the 
Ohio  River  between  Louisville,  Ky.,  and  Evansville,  Ind.: 

The  removal  of  rock  which  interfered  with  navigation  was  accomplished  by  a  party 
averaging  four  good  workmen,  under  charge  of  Capt.  Marion  Ryan,  one  of  the  best 
pilots  on  this  part  of  the  river,  in  the  employ  of  the  Louisville  and  Evansville  Mail 
Company,  who,  being  directly  interested  m  this  work,  gave  the  services  of  Captain 
Ryan,  assisted  in  securing  men  who  were  skilled  in  the  use  of  dynamite,  and  fur- 
nished transportation  for  the  same  on  their  boats.    Work  was  done  at  the  following 
points: 
Stephensport  Bend,  695  miles  below  Pittsburg.    *    *    » 
Hog  Point,  711  miles  below  Pittsburg.    »    *    * 
Hancock  Bend,  715  miles  below  Pittsburg.    «    »    « 
Rockport  Bend,  741  miles  below  Pittsburg.    *    *    * 

The  party  stopped  work  November  19.     A  total  of  2,043.7  cubic  yards  of  rocts 
were  removed  in  twenty-seven  days. . 

The  above  work  removed  all  the  worst  rock  obstructions  in  the  way  of  navigation 
between  Louisville  and  Evansville  during  low  water  or  during  coal-boat  stages. 
Respectfully  submitted. 

Newton  Tebow, 

Inspector  oj  Dredging, 
Maj.  Wm.  H.  Bixby, 

Corps  of  Engineers,  U,  S.  A, 


report  of  MR.    WILLIAM   MARTIN,  ASSISTANT  ENGINEER,    ON   REMOVAL  OF  OBSTRUCTIONS 

in  ohio  river. 

United  States  Engineer  Office, 

Bdlevut,  Pa,,  June  SO,  1901, 
Major:  I  have  the  honor  to  submit  the  following  report  on  removing  wrecks  and 
other  obstructions  from  the  Ohio  River  for  the  fiscal  year  ending  June  30,  1901: 

October  11,  1900,  a  party  of  six  men,  with  Gteorge  W.  Gibson  in  charge,  left  Davis 
Island  Dam  on  a  quarter  6oat  headed  downstream.  This  work  was  done  chiefly  for 
the  safety  of  navigation  during  low-water  periods. 

November  21,  1900,  the  river  was  rising  very  rapidly,  and  as  the  prospect  for  it  to 
recede  again  to  allow  a  resumption  of  work  was  not  encouraging,  the  work  was 
abandoned  for  the  season. 
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From  Davifl  Island  Dam  to  the  foot  of  Deadmans  Island,  or  to  Big  Sewickley  Creek, 
a  short  distance  below,  there  were  removed  about  351  cubic  yards  of  stone,  2  snags, 
a  part  of  a  sunken  coal  boat,  and  part  of  a  steamboat  guard.  The  work  is  divided  as 
to  locality  as  follows,  viz: 

Stone. 

Lowries  Bar cubic  yards. .      6 

Duffs  Bar do 30 

Head  to  foot  of  Merrimans  Bar do 80 

Channel  at  foot  of  Trap do 5 

8hore  between  the  Trap  and  Deadmans  Island  and  Deadmans  Island  and  Big 

Hewickley  Creek cubic  yards.  -  120 

Foot  of  Deadmans  Island do 60 

Opposite  (Georgetown do 30 

Short  Creek  Bar do....    21 

351 
Horsetail  Bar,  1  snag  (large  tree). 
Foot  of  Merrimans,  50  feet  steamboat  guard. 

FcK)t  of  Deadmans,  100  feet  old  coal  boat  and  1  snag  (old  stump  of  tree) . 
Respectfully  submitted. 

William  Martix,  Resident  Engineer. 
Maj.  Wm.  H.  Bixbv, 

Corps  of  Engineers,  U.  S.  A. 


REPORT  OF  MR.    W.    A.   CHRISTIAN,    ASSISTANT  ENGINEER,    ON   REMOVAL  OP  OBSTRUCTIONS 

IN  OHIO   RIVER. 

Portsmouth,  Ohio,  June  SO,  1901. 

Major:  I  have  the  honor  to  submit  the  following  report  on  work  done  under  my 
direction  during  the  past  year  by  w^recking  crews  and  outfit  detailed  from  the  snag 
boat  W(X)druff: 

On  De<'em'ner  28,  1900,  I  received  instructions  to  procreed,  with  three  employees 
from  the  snag  boat  at  Cincinnati,  to  remove  coal-boat  wrecks  at  Collins  Ripple  and 
near  Marietta,  Ohio.    *    ♦    ♦ 

One  coal  boat  and  one  coal  barge  wreck  was  found  at  Collins  Ripple.  ♦  ♦  » 
Both  wrecks  were  found  to  contain  a  considerable  quantity  of  coal  mixed  with  sand. 
The  sides,  ends,  several  floor  timbers,  and  parts  of  the  bottom  planks  of  both  wrecks 
were  broken  up  and  floated  off. 

♦  *♦**#» 

We  left  Marietta  on  the  evening  of  January  3,  bound  downstream,  two  of  the  men 
with  magazines  and  explosives  going  through  to  the  snag  boat,  while  I  and  one  man 
stopped  at  Pomeroy,  Onio,  to  cut  on  the  cneck  posts  on  top  of  the  Government  ice 
piers  at  that  point. 

On  April  2, 1901,  I  was  directed  to  proceed  from  the  snag  ])oat  to  Catlettsburg, 
Ky.,  and  Kenova,  W.  Va.,  to  remove  two  barge  wrecks  at  that  point  abandoned  by 
the  Monongahela  Coal  and  Coke  Company. 

♦  *»«♦** 

On  May  16  a  boatman  and  laborer  were  employed  at  Kenova,  W.  Va.,  and  the 
work  of  removing  the  wrecks  was  commenced  and  completed  on  this  day.     *    *    * 

May  17  our  party  left  Kenova  to  remove  a  wreck  at  8and  Island,  602  miles  l)elow 
Pittsburg;  work  was  begun  and  completed  May  20. 

*»»*♦»* 

On  the  same  day  we  left  Sand  Island  to  remove  a  lot  of  wrecks  at  Henderson,  Ky., 
794.7  miles  below  Pittsbuig. 

******* 

Wrecks  were  found  in  and  on  both  sides  of  the  channel,  the  nearest  wreck  being 
250  feet  and  the  farthest  about  1,000  feet  below  the  Henderson  bridge.     *    *    * 

A  boatman  and  a  laborer  were  emploved  at  Henderson,  and  the  work  of  removing 
the  wrecks  was  commenced  May  23  and  completed  May  27. 

♦  *  *  *  *  ♦*♦ 

May  28  we  rejoined  the  snag  boat  at  Louisville,  Ky. 
Resjwctfully  submitted. 

W.  A.  Chrihtian,  AMijitant  Engineer. 
Maj.  Wm.  H.  Bixby, 

Corps  of  Engineers,  U.  S.  A. 
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GG3. 

OPERATING  AND  CARE  OF  DAVIS  ISLAND  DAM,  OHIO  RIVER,  NEAR 
PITTSBURG,  PENNSYLVANIA. 

Navi^tion  through  this  lock  and  dam  has  been  maintained  contin- 
uously except  for  a  short  period  while  placing  the  new  lock-gate  engine 
mentioned  below.  The  dam  was  up  on  July  1,  1900,  was  lowered 
twice  and  raised  once  during  the  year,  and  was  up  for  one  hundred 
and  forty-six  days. 

The  power  house,  built  under  contract  with  B.  A.  Groah,  was  com- 
pleted on  July  18,  at  a  cost  of  $1,995.74. 

Minor  work  of  repair,  etc.,  has  included  work  on  the  hydraulic  jacks 
of  the  lock,  lock  aischarge  valves  in  ^te  recesses^  two  new  steam 

Eumps  in  the  new  power  house,  changing  of  position  of  the  steam 
oiler  for  the  lower  lock  gate,. and  the  erection  of  a  frame  building 
over  it,  erection  of  a  new  steam  boiler  for  the  upper  lock  gate,  reno- 
vation of  terreplein,  lock-gate  tracks,  and  railroad  embankment  slope, 
minor  repairs  to  machinery,  and  roof  of  the  maneuvering  boat. 

A  small  steam  launch  was  purchased  during  the  year  for  use  on 
sui-veys,  removal  of  obstructions,  and  for  general  work  connected 
with  the  movable  dams,  and  has  proved  very  useful  at  this  dam  and 
the  other  dams. 

On  November  23  the  dam  was  put  down  on  account  of  high  water, 
which  continued  until  December  16,  and  as  soon  as  the  dam  was  down 
repair  work  was  begun  on  the  lock  ensfines  and  machinery.  Toward 
the  end  of  December  the  river  had  rallen  to  a  low  stage,  seriously 
interfering  with  the  delivery  and  shipment  of  coal,  and  urgent  requests 
were  made  by  various  navigation  interests  that  the  dam  be  put  up  for 
at  least  a  few  days.  But  operation  of  the  lock  was  impiucticable  because 
of  the  repairs  of  engine  and  machinery,  and  the  raising  of  the  dam 
and  control  of  the  pool  were  further  hampered  by  repairs  in  progress 
on  the  service  bridge.  By  reason  of  the  urgency  of  requests  the  dam 
was  finally  raised  on  the  evening  <jt  January  10,  but  a  suaden  rise,  with 
some  ice  and  great  quantities  of  .drift,  on  the  morning  of  the  11th 
made  its  immolate  lowering  necessary.  This  January  raising  and 
lowering  of  the  dam  was  exceedingly  risky,  resulted  in  no  apparent 

good,  and  made  necessary  repairs  that  cost  over  (2,000  and  delayed 
le  next  raising  of  the  dam  several  weeks. 

The  service  bridge  for  operating  the  weirs  of  this  dam,  already  so 
much  deteriorated  as  to  be  extremely  unsafe  for  workmen,  sustained 
further  injury  when  the  dam  was  lowered  on  November  23.  Its  con- 
dition will  not  justifv  extensive  repair  and  the  cost  of  its  replacement 
will  be  included  in  the  annual  estimate  for  operating  and  care  for  the 
ensuing  year. 

As  tiie  bear-trap  dam,  originally  built  of  wood,  has  become  badly 
decayed  and  in  need  of  general  repair,  plans  have  been  prepared  for 
its  replacement  in  steel,  the  cost  of  which  will  go  into  the  next  annual 
estimate. 

The  condition  of  the  back-channel  dam  is  such  that  it  is  liable  to  fail 
at  any  time,  and  provision  has  therefore  been  made  for  its  reconstruc- 
tion whenever  immediate  work  becomes  necessary.  It  may  last  with- 
out repair  for  another  season. 

Under  a  project  approved  by  the  Secretary  of  War  June  18, 1900, 
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for  rebuilding  the  guiding  cribs  of  this  lock  and  an  allotment  of 
$45,000,  followed  later  by  an  additional  amount  of  $10,000,  June  28, 
1901,  proposals  were  opened  May  27  and  June  5,  and  awards  author- 
ized by  the  Chief  of  Engineers,  as  follows: 

For  rebuilding  600  feet  of  the  upper  guide  wall,  to  Robert  A. 
Cummings,  of  Owensboro,  Ky.,  at  an  aggregate  cost  of  $29,216.60. 

For  rebuilding  230  feet  of  the  lower  guide  wall,  to  the  Evansville 
Contract  Company,  of  Evansville,  Ind.,  at  an  aggregate  cost  of 
$13,576.50. 

For  4,000  barrels  cement  for  the  above  works  (to  be  furnished  by 
the  United  States),  to  the  Lawrence  Cement  Company,  of  Philadelphia, 
Pa.,  at  an  aggregate  cost  of  $6,320. 

A  tabular  statement  of  vessels  passing  the  Davis  Island  Dam  during 
the  calendar  year  1900,  and  the  commercial  statistics  relating  to  the 
work  are  included  with  the  commercial  statistics  of  the  Ohio  River, 
p.  2624. 

The  work  has  been  under  the  eflScient  supervision  of  Mr.  William 
Martin,  resident  engineer,  whose  report  is  appended. 

OpercOing  and  care  of  Dam  Island  Daniy  Ohio  River,  near  PiUsburg^  Pa. 

The  following  is  a  statement  of  the  amounts  and  dates  of  all  allotments  for  this 
work: 

Auj?U8t  3,  1885 $5,865.00 

July  10,  1886 12,015.00 

January  28, 1887 6,700.00 

Julyl,  1887 12,355.00 

February  25,  1888 3,500.00 

July  11,  1888 18,015.00 

August20,  1889 12,073.00 

May  14,  1890 2,000.00 

July  17,  1890 14,752.00 

October  7,  1890 14,800.00 

July  10,  1891 10,338.00 

July  21, 1892 11,831.48 

June27,  1893 1,300.00 

July  22,  1893 12,253.82 

July  18,  1894 12,459.02 

May  25, 1895 450.00 


July  9,  1895 $30,661.54 

July  28,  1896 15,531.57 

May  17, 1897 1,200.00 

July  23.  1897 9,898.62 

November  20,  1897 400.00 

July  26,  1898 9,620.71 

February7,  1899 3,000.00 

June  24,  1899 1,200.00 

July  19,  1899 23,459.69 

January  13,  1900 3,230.00 

June  18,  1900 45,000.00 

July  17,  1900 47,456.07 

February  26,  1901 2,000.00 

June  28,  1901 10,000.00 

Total 353,365.52 


LIST  OF  CONTRACTS  IN  FOBCB  DUBINO  THE  FISCAL  YEAR   ENDING  JUNE  30,  1901. 

Congtructing  brick  power  house  at  Davis  Island  Dam^  Ohio  River, — B.  A.  Groah,  March 
28,  1900;  approved  May  3,  1900;  be  prepared  to  commence  in  twenty  days  after 
receipt  of  notification  of  approval  of  contract;  terminate  July  6,  1900;  extended  to 
July  26,  1900;  completed  July  18,  1900. 

Summary  of  expenditures  for  operating  and  care  of  Davis  Island  Dam,  Ohio  River,  for 
the  fiscal  year  ending  June  SO,  1901. 

Office  expenses,  superintendence,  etc $1, 312. 55 

Services 7,958.40 

Fuel 464.72 

General  supplies  and  expenses 818. 53 

Repairs,  general 1,906.32 

Repairs,  special 1,710.28 

Total 14,170.80 

Expended  during  fiscal  year $17,662.76 

Paid  outstaAding  liabilities  fiscal  year  1900 4,357. 99 

Outstanding  liabilities  June  30,  1901 '866.03 

Cost  of  operating  and  care  of  lock  and  dam  during  fiscal  year 14, 170. 80 
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report  of  mr.  william  martin,  resident  engineer. 

United  States  Engineer  Office, 

Bellevuey  Pa.,  June  SO,  1901. 

Major:  I  have  the  honor  to  submit  the  following  report  for  the  operating  and  care 
of  Davis  Island  Dam,  Ohio  River,  for  the  fiscal  year  ending  June  30,  1901. 

During  the  early  part  of  the  year  the  river  was  very  fluctuating,  necessitating  the 
lowering  of  the  bear  trap  and  weir  No.  3  on  several  occasions.  It  then  fell  to  a  very 
low  stage,  and  it  became  quite  a  difficult  matter  to  maintain  the  pool  on  account  of 
the  rounded  edges  of  the  wickets,  which  could  not  be  closed  tightly  by  the  needles. 
Willows  and  straw  were  freely  used  to  stop  the  leakage. 

The  new  power  house,  mentioned  in  previous  report,  was  completed  early  in  July, 
1901. 

The  shafts  of  the  lock-dischaiging  valves  in  the  lower  gate  recess,  which  had  rigid 
connections  with  the  hydraulic  jacks,  became  more  or  less  twisted  by  obstructions 
getting  into  the  valves,  preventing  their  closing.  When  a  valve  was  ol)6tructed  tht, 
full  power  of  the  jack  was  thrown  onto  the  shaft  of  the  obstructed  valve,  which 
caused  an  injurious  torsion  of  the  shaft.  Most  of  the  valve  shafts  were  thus  twisted, 
making  the  leakage  throughout  the  valves  very  great.  A  compensating  device  has  been 
arranged,  which  prevents  this  injury.  The  leather  packing  used  in  the  hydraulic 
jacks  bein^  worn*  out,  cast-iron  spnng  packing  was  substituted,  which  has  proved 
more  effective  and  satisfactory. 

The  corrugated-iron  roof  of  the  maneuvering  boat  cabin  was  wrecked  during  a  gale 
of  wind,  and  being  unfit  to  repair,  it  was  renewed  with  light  pine  boards.  The  sides, 
being  of  the  same  material  as  the  roof,  were  also  removed  and  light  lx)ard  siding 
substituted.  Ck)nsiderable  ironwork  composing  the  framework  of  the  roof  was  also 
taken  off  and  dispensed  with,  as  superfluous  weiffht.  The  boat  has  been  consider- 
ably lightened  and  is  much  less  cumorous  in  hanaling.  Two  coats  of  paint  have  also 
been  applied,  and  the  boat  is  now  in  good  working  condition. 

In  response  to  a  circular  letter  inviting  proposals  for  a  steam  launch  for  use  on  the 
Ohio  River  five  proposals  were  received,  of  which  that  of  Messrs.  George  E.  &  Charles 
A.  Painter,  of  Pittsburg,  Pa.,  was  accepted.  The  boat,  with  all  its  appurtenances, 
was  delivered  at  Davis  Island  Dam  on  October  2,  1900.  During  the  time  the  boat 
has  been  in  service  it  has  rendered  invaluable  aid  in  transferring  boats  and  material 
from  the  opposite  sides  of  the  river  and  in  the  ready  delivery  of  material  from  the 
city. 

On  the  23d  of  November  the  dam  was  lowered.  The  river  continued  high  until 
the  10th  of  December,  1900,  when  cold  weather  set  in  and  ice  began  to  flow.  As  it  was 
believed  at  this  time  that  the  stage  of  water  or  weather  would  not  permit  of  any 
attempt  at  raising  the  dam  again  this  season,  the  upper  lock  gate  engine,  which  w^as 
badly  worn  out  and  was  to  be  replaced  by  a  new  one,  was  dismantleapreparatory  to 
installing  the  new  engine.  Immediately  after  the  old  engine  was  removed  from  its 
foundation  and  the  Tatter  torn  up  the  coal-boat  interests  urged  to  have  the  dam 
raised,  which  was  impossible  under  the  circumstances,  or  until  the  new  engines  were 
in  operation,  which  were  erected  in  place  and  started  January  4,  1901. 

During  the  lowering  of  the  dam  on  November  23,  1900,  the  service  bridge  was 
damaged.  The  journal  boxes  of  the  19th  and  20th  trestles  (26  in  all),  counting  from 
the  abutment,  were  torn  from  their  fastenings,  thus  rendering  eight  trestles  of  the 
bridge  useless. 

As  soon  as  the  installation  of  the  new  upper  lock  gate  engine  was  complete,  and  at 
the  urgent  and  continuous  solicitation  of  tne  coal  operators,  preparations  were  made 
to  raise  the  dam.  The  service  bridge  was  raised  to  the  eighteenth  trestle,  the 
nineteenth  and  twentieth  beii^  displaced,  thus  preventing  the  raising  of  the  balance 
of  the  bridge,  covering  a  length  of  64  feet;  this  shortening  of  the  bridge  hampered 
the  maneuvering  of  the  dam  very  considerably.  A  portion  of  the  pass  next  the 
bear  trap,  weir  No.  2,  and  that  portion  of  weir  No.  3  covered  by  the  8  trestles 
referred  to,  were  raised  by  the  maneuvering  boat.  The  entire  dam  was  raised  on 
the  evening  of  the  10th  of  Januarv,  1901.  There  had  been  light  rains  at  head- 
waters, but  no  rise  which  indicated  a  stage  of  water  at  Davis  Island  Dam  of  more 
than  6  feet.  Early  in  the  morning  of  the  11th  the  pool  began  rising  rapidly,  with 
some  ice  and  great  quantities  of  drift;  work  was  immediately  begun  to  lower  weir 
No.  3  and  the  bear  trap,  but  before  the  lowering  of  the  pass  could  be  commenced 
the  water  had  become  so  high  and  the  accumulation  of  ice  and  drift  so  great  that 
the  maneuvering  boat  was  rendered  useless.  A  steamboat,  with  a.  barge,  was  sent 
from  Pittsburg,  Pa.,  by  the  Monongahela  River  Consolidated  Coal  and  Coke  Com- 
pany, and  the  wickets  lowered  by  pushing  them  up  from  the  lower  side.  This 
method  of  lowering  the  dam  always  causes  considerable  damage.    Examination,  so 
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far  as  can  be  made  at  the  close  of  the  fiscal  year,  shows  13  wickets,  5  horses,  and  2 
props  broken. 

Eepairs  to  the  damaged  parts  of  the  dam  are  in  progress  and  nearly  completed  at 
the  close  of  this  report. 

A  contract  was  made  with  W.  Snodgrass,  of  Bellevue,  Pa.,  for  building  15  new 
wickets,  and  with  Thos.  Carlin's  Sons,  of  Allegheny,  Pa.,  for  building  12  new  horses 
for  repairing  the  Navigable  Pass.  These  are  all  delivered,  but  it  is  probable  they  will 
not  all  be  required  at  present.    The  balance  will  be  reserved  for  future  use. 

As  the  steam  for  operating  both  lock-gate  engines  was  heretofore  conducted  from 
the  boiler  temporarily  erected  at  the  lower  end  of  the  lock,  through  a  pipe  about 
600  feet  in  length,  the  condensation  of  steam  was  very  great,  involvmg  considerable 
waste  of  fuel  and  labor;  and,  believing  that  a  more  economical  arrangement  could 
be  made,  a  new  steam  boiler  was  procured  and  located  at  the  rear  of  che  upper-gate 
recess.  The  old  boiler  was  removed  to  a  permanent  position  at  the  rear  of  the  lower- 
gate  recess,  and  housed  with  a  neat  frame  building. 

Two  steam  pumps,  used  for  operating  the  hydraulic  jacks  and  other  purposes, 
have  been  installed  in  the  basement  of  the  new  power  house. 

The  original  composition  of  Davis  Island  Dam  was  the  Navigable  Pass  and  3 
weirs,  all  of  Chanoine  wickets.  The  weirs  were  provided  with  a  service  bridge  for 
maneuvering,  while  on  the  pass  the  journal  boxes  were  put  in  the  foundation,  but 
the  bridge  was  not  built,  it  having  been  concluded  to  maneuver  the  latter  by  the 
service  boat.  In  the  sudden  freshet  occurring  June  8,  1887,  the  service  bridge  of 
weir  No.  1  was  destroyed  by  masses  of  drift  lodging  against  it,  and  July  9,  1899,  the 
bridge  of  wier  No.  2  was  destroyed  in  the  same  manner.  Being  deprived  of  the 
service  bridges  of  both  wiers  1  and  2,  the  maneuvering  of  the  dam  became  difficult, 
having  only  weir  3  for  controlling  the  pool,  which  was  insufficient  to  properly  con- 
trol the  fluctuations  of  the  river. 

In  the  year  1888  the  bear-trap  chute  was  begun,  and  completed  in  1889.  This  was 
built  at  the  south  end  of  weir  No.  1,  occupying  64  feet  of  the  weir.  The  remainder 
of  weir  1,  160  feet,  was  thrown  into  the  pass  and  used  as  such,  the  pier  at  the  junc- 
tion of  the  pass  and  weir  1  being  removed.  The  construction  of  the  bear-trap  dam 
aided  largely  in  maneuvering  for  slight  rises  and  in  the  disposition  of  large  drift, 
but  it  and  weir  3  are  not  sufficient  to  properly  control  the  pool.  To  increase  the 
weir  efficiency  one  of  two  things  should  be  done;  that  is,  to  rebuild  the  service  bridge 
of  weir  No.  2  or  construct  a  movable  weir  in  the  back-river  dam.  The  former  plan 
has  the  same  objections  as  existed  originally,  viz,  clogging  with  drift,  which  destroyed 
the  bridge  formerly;  the  latter  is  favorable  for  the  reason  that  the  back-river  dam, 
which  is  a  fixed  wooden  structure,  is  so  badly  decayed  that  its  rebuilding  is  impera- 
tive, its  failure  being  likely  to  occur  at  any  time,  its  condition  being  past  any  possible 
economical  repair,  and  the  cost  of  a  movable  weir  is  about  the  same  or  less  than  the 
cost  of  renewing  the  fixed  dam.  To  convert  the  back-river  dam  into  a  movable  weir 
4J  feet  high  would  necessitate  cutting  down  the  old  structure  about  5  feet,  and  by 
the  proper  arrangement  of  abutment  walls  the  present  dam,  which  is  468  feet  in 
length,  would  be  reduced  to  425  feet..  This  lengtn  of  weir  by  4i  feet  high  would  be 
equal  to  weir  3,  thus  doubling  the  weir  capacity  and  avoiding  the  necessity  of  renew- 
ing the  service  bridge  of  weir  No.  2.  A  project  for  a  movable  weir  in  lieu  of  rebuild- 
ing the  present  timber  structure  has  been  submitted. 

The  bear-trap  dam  has  now  been  in  continuous  ser\'ice  twelve  years.  The  structure 
is  built  of  timber  and  is  now  in  such  bad  repair  as  to  require  entire  renewal.  A  new 
design  for  renewal  of  the  dam  has  been  prepared,  to  be  constructed  of  structural  steel. 

The  operating  of  the  Davis  Island  Dam  has  been  so  continuous  since  its  inaugura- 
tion in  October,  1885,  that  no  time  has  ever  b^n  taken  for  extended  repairs,  which 
are  badly  needed.  The  navigation  interests  have  been  so  urgent  to  have  the  dam 
raised  wnen  the  stage  of  water  reached  6  feet  that  it  has  often  been  put  up  in  an 
unfit  condition,  much  to  the  detriment  of  the  structure. 

The  service  bridge  of  weir  No.  3  has  deteriorated  to  such  an  extent  as  to  make  its 
removal  imperative.  The  sections  of  the  members  composing  the  bridge  have  been 
reduced  fully  one-half,  and  in  its  present  condition  it  is  dangerous  to  the  workmen. 
The  wickets  of  this  entire  weir  are  also  in  bad  condition  and  should  be  renewed. 
This  was  provided  for  in  last  year's  allotment,  but  the  work  was  postponed  for  this 
year.     The  request  is  renewed  again  in  this  year's  estimate. 

On  the  afternoon  of  the  22d  of  June  a  very  heavy  rainfall  occurred,  beginning  at 
2.15  o'clock  and  continuing  about  two  hours.  The  culvert  underneath  the  Pennsyl- 
vania Company's  tracks  became  cloRged,  the  water  from  the  ravine  swept  across  the 
tracks  and  across  the  esplanade  both  above  and  below  the  lock  house,  carrying  all 
manner  of  debris,  depositing  it  between  the  lock  and  the  railroad,  and  otherwise 
tearing  up  the  grounds. 
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Plans  and  specificationfl  for  the  reconstruction  of  the  upper  and  lower  guiding  walls, 
which  were  referred  to  in  the  last  annual  report,  ana  for  which  an  allotment  of 
$45,000  was  made  last  year,  were  prepared.  Under  public  advertisement  of  April 
22,  1901,  proposals  were  received.  Those  for  the  upper  wall  were  opened  May  27, 
and  for  the  lower  wall  June  5,  1901.  The  lowest  biader  for  the  upper  wall  was  Rob- 
ert A.  Cummings,  of  Owensboro,  Ky.,  and  for  the  lower  wall  The  Evansville  Contract 
Company,  of  Evansville,  Ind.  Formal  contracts  for  this  work  have  not  yet  been 
completed. 

The  dam  was  up  at  the  beginning  of  the  year,  lowered  November  23,  raised  Jan- 
uary 10,  1901,  lowered  January  11,  and  is  still  down  at  the  close  of  the  year. 

Respectfully  submitted. 

William  Maktin,  Resident  Engineer. 

Maj.  Wm.  H.  Bixby, 

Corps  of  Engineers,  U.  $S.  A. 


GG4. 

MOVABLE  DAMS  IN  OHIO  RIVER. 

For  the  projects  and  operatioiivS  relating  to  these  works,  see  Annual 
Reports  of  the  Chief  of  Engineers  for  1891,  page  2354;  1896,  page  2100; 
1897,  page  2368;  1898,  pages  2081  and  2082;  1899,  pages  2352,  2353, 
and  2354;  and  1900,  pages  3146,  3147,  and  3148. 

Durinff  the  past  year  projects  for  movable  dams  on  the  Ohio  have 
been  modified  or  extended  as  follows: 

Dams  N08,  ^,  3^  4^  and  5. — A  revision  of  the  estimates  of  final  cost 
of  these  works,  based  on  the  experience  of  the  past  five  years,  was  made 
during  the  year,  and  such  final  cost  is  now  estimated  to  be  $900,000  per 
dam,  or  1^3,600,000  for  the  four  dams.  These  new  estimates  for  com- 
pletion were  duly  authorized.     (See  financial  statements  herewith.) 

Dam  No.  4* — A  project  for  bank  protection  and  dredging  of  a  tem- 
porary channel  at  Logstown  bar,  in  connection  with  the  proposed  Cha- 
noine  Dam  at  this  site,  at  an  estimated  cost  of  $70,000,  was  approved 
March  29,  1901,  and  July  2,  1901. 

Dam  No.  6. — ^The  estimated  final  cost  of  completion  of  this  dam  has 
been  increased  to  $175,000.  in  addition  to  amounts  already  appropri- 
ated; the  1901  increase  of  $25,000  being  due  partly  to  the  failure  of 
the  last  river  and  harbor  bill,  entailing  a  delay  of  one  j^ear  and  thereby 
causing  additional  expense,  and  partly  to  the  earlj^  arrival  of  the  winter 
freshets  and  their  long  continuance  in  the  spring  of  1901.  These  new 
estimates  were  dulv  authorized.     (See  financial  statements  herewith.) 

Dam  No.  13. — l^he  approved  project  for  the  lock  at  this  site  was  so 
modified  (March  15,  1901)  as  to  permit  the  omission  of  timber  facing 
on  lock  walls,  use  of  Portland  cement  in  entire  lock  walls  (using  stone 
in  certain  places),  and  lowering  of  lower  gate  sill  3  feet. 

OPERATIONS   DURING  THE  TEAR. 

Dam  No.  2  {about  9  miles  helow  Pittsburg^  Pa.). — ^The  lock  at  this 
site,  under  contract  with  Eigenmann  &  HoUerbach  and  Eichel  & 
Arnold,  was  completed  June  14,  1900. 

As  the  Government  land  at  this  dam  had  been  shut  off  from  the 
adjacent  road  by  a  change  in  the  location  of  the  latter,  the  purchase  of 
the  intervening  strip  became  desirable,  both  in  order  to  secure  access 
to  the  public  highway  and  also  to  increase  the  area  of  the  tract  already 
owned,  which  was  too  limited.  The  acquisition  of  this  tract,  0.782 
acre,  at  a  cost  of  $1,500,  was  authorized. 

Additional  borings  were  completed  in  September,  1900,  for  testing 
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foundation  on  the  site  of  the  proposed  dam.  Rock  was  encountered 
at  each  at  reasonable  depth,  the  overlying  stratum  being  gravel. 

Under  proposals  opened  April  10,  1901,  award  was  authorized  to 
the  Evansville  Contract  Company,  of  Evansville,  Ind.,  for  the  con- 
struction of  500  feet  length  of  Chanoine  dam  across  the  navigable  pass, 
at  an  aggregate  cost  of  $118,967.60,  and  a  contract  was  entered  into 
April  29,  approved  May  28,  1901.  Work  on  construction  of  coffer- 
dam under  aoove  contract  was  in  progress  at  the  end  of  the  year. 

Under  proposals  opened  May  8,  1901.  award  was  authorized  to  the 
Lawrence  Cement  Company,  of  Philaaelphia,  Pa.,  for  4,000  barrels 
Portland  cement,  at  an  aggregate  cost  of  ^5,720,  for  use  in  construc- 
tion of  the  above  dam,  for  which  formal  contract  papers  are  being 
prepared. 

Bam  No.  3  {about  11  miles  hdow  Pittshurg^  Pa.). — ^The  foundations  of 
both  lock  gates  were  finished  and  the  recess  walls  almost  completed; 
the  river  lock  wall  was  completed  to  the  top  of  the  fifth  course  and  the 
remaining  three  courses  well  advanced;  the  land  lock  wall  completed 
to  the  base  of  the  coping;  the  upper  flushing  conduit  connected  with 
the  land  wall  and  completed;  excavation  for  the  lower  flushing  conduit 
under  way;  the  spill  crib  for  discharge  valves  finished;  the  drift  chute 
entrance  to  the  upper  recess  built  through  the  wall  and  the  lower  end 
of  the  chute  extended  154  feet;  the  power  conduit  extended  through 
the  land  wall  foundation.  About  72  per  cent  of  the  whole  work  of  tne 
existing  contract  has  been  done. 

Borings  were  made  to  test  character  of  foundation  on  the  site  of  the 
navigable  pass,  rock  being  penetrated  to  a  depth  of  from  3  to  6  feet  in 
each  case,  the  overlving  stratum  being  gravel. 

In  order  to  provide  increased  width  and  depth  for  a  temporary  chan- 
nel at  this  site,  in  connection  with  the  construction  of  the  pass,  a  con- 
tract was  entered  into  with  E.  J.  Kingston,  of  Buffalo,  N.  1.,  August 
3, 1900,  for  the  removal  of  dikes  at  Whites  and  the  Trap  and  for  about 
200,000  cubic  yards  dredging  in  the  bed  of  the  river.  The  removal  of 
950  linear  feet  of  Whitens  aike  was  completed  May  18,  and  of  2,165 
feet  of  the  Trap  dike  June  18.     The  channel  dredging  is  in  progress. 

Dam  No.  J^  {abmit  18  miles  hdow  Pittsburg^  P<2.).— The  lock  at  this 
site,  under  contract  with  Eigenmann  &  HoUerbach  and  Eichel  &  Arnold, 
was  completed  on  January  31, 1901. 

Under  proposals  opened  June  4  for  the  construction  of  500  feet 
length  of  Chanoine  dam  across  the  navigable  pass  of  this  dam,  award 
was  authorized  to  the  JEtna  Construction  Company,  of  Wheeling, 
W.  Va.,  at  an  aggregate  cost  of  $179,572. 

Under  proposab  opened  June  6  for  cement  to  be  furnished  by  the 
United  States  for  use  in  construction  of  the  above  dam,  award  was 
authorized  to  the  Atlas  Portland  Cement  Company,  of  New  York,  for 
about  7,000  barrels  Portland  cement,  at  an  aggregate  cost  of  $9,310. 

Under  proposals  opened  May  29  for  the  hire  of  one  or  more  dredg- 
ing plants  to  secure  a  tempoi*ary  channel  along  Logstown  Bar  and 
around  cofferdam  of  navigable  pass,  award  was  authorized  to  W.  C. 
Jutte,  of  Pittsburg,  Pa.,  at  an  aggregate  cost  of  $22,097.50,  and  to 
H.  S.  Brown,  of  Quincy,  111.,  at  an  aggregate  cost  of  $21,722;  each  to 
furnish  one  dredge,  three  dump  scows,  and  one  towboat  as  tender. 

Formal  contract  papers  for  tne  above  awards  are  being  prepared. 

Dam  No.  6  {about  25  miles  helmc  PittsTnirg^  Pa.).— The,  sheet  piling 
extending  from  the  river  wall  end  of  the  lower  to  that  of  the  upper 
gate  foundation  was  completed;  the  walls  of  both  gate  recesses  com- 
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pleted,  except  a  small  amount  of  coping;  the  land  lock  wall  is  practi- 
cally completed;  the  river  wall,  including  the  timber  facing,  was 
completed  to  the  bottom  of  the  coping;  Sie  upper  and  lower  gate 
tracK  foundations  completed;  the  upper  flushing  conduit  completed, 
and  the  lower  one  built  to  the  cofferdam,  about  three-fourths  of  its 
length;  the  drift  chute  is  nearly  completed;  the  upper  guide  wall,  the 
spill  crib,  and  the  power  conduit  are  completed.  About  96  per  cent 
of  the  whole  work  of  the  existing  contract  has  been  done. 

Additional  borings  were  made  on  the  site  of  the  pass  to  a  depth  of 
26  feet  below  sill  level.  The  stratum  encountered  is  fine  gravel  with 
a  3-foot  vein  of  sand  in  three  of  the  holes. 

Dam  No.  6  (about  30  miles  hdow  Pittshurg^  Pa,). — ^The  erillage  for 
the  weirs,  except  the  space  for  the  i)umps,  was  completea;  the  stone 
masonry  of  the  pier  at  junction  of  navigable  pass  and  weir  No.  1  nearly 
completed;  on  weir  1  the  concrete  foundation  was  completed,  the  tim- 
ber rramework  erected,  the  pedestals  for  gate  axes  of  bear-trap  dam 
set,  and  the  structural  steel  work  of  the  gates  well  advanced,  nearly 
completing  this  weir;  on  weir  2  the  anchor  bolts  were  all  set,  the  tim- 
ber framework  completed,  the  concrete  built  up  around  it,  and  the 
pedestals  for  gate  axes  set;  on  weir  3  (the  A-frame  section)  the  timber 
framework  was  completed  and  the  concrete  work  built  up  to  within 
6  inches  of  the  long  sleepers;  the  concrete  foundation  of  the  abutment 
was  built  to  the  same  height  as  that  of  weir  3,  and  was  ready  for 
setting  the  valves;  the  revetment  crib  below  the  abutment  is  well 
advanced;  on  pier  2  the  foundation  was  built  up  to  the  culverts,  the 
filling  and  discnarging  valves  set,  and  the  brickwork  of  the  culverts 
commenced.  About  80  per  cent  of  the  whole  work  of  the  existing 
contract  has  been  done. 

Six  photographic  illustrations,^  showing  the  condition  of  the  differ- 
ent parts  of  the  work,  accompany  this  report. 

Dam  No.  13  (about  90  miles  heiow  Pittsturq^  Pa.). — The  negotiations 
with  owners  and  examination  of  abstracts  of  title  for  the  various  tracts  of 
land,  comprising  about  17.3  acres,  were  completed,  the  deeds  approved 
and  recorded,  and  payments  made,  completing  the  purchase  of  all  land 
now  needed  at  this  aite. 

Under  proposals  opened  May  10,  1901,  for  constructing  lock  at  this 
site,  award  was  authorized  to  the  Sheridan-Kirk  Contract  Company, 
of  Nicholasville,  Ky.,  at  an  aggregate  cost  of  $241,805. 

Under  proposals  opened  May  16,  for  cement  to  be  furnished  by  the 
United  States  for  use  in  construction  of  the  above  lock,  award  was 
authorized  to  the  Atlas  Portland  Cement  Company,  of  New  York,  for 
about  16,000  barrels  Portland  cement,  at  an  aggregate  cost  of  $22,080, 
and  to  L.  S.  McKallip  &  Co.,  of  Pittsburg,  Pa.,  for  about  23,000  bar- 
rels Cumberland  and  Potomac  natural  cement,  at  an  aggregate  cost  of 
$20,250. 

Formal  contract  papers  for  the  above  awards  are  being  prepared. 

A  temporary  office  was  established  and  preliminary  work  begun, 
the  ground  has  been  staked  off,  a  close  topographical  survey  made  or 
the  lock  site,  and  a  line  of  check  levels  run  and  bench  marks  estab- 
lished. 

Dam  No.  18  (about  178  miles  below  Pittsbv/rg^  Pa.). — In  view  of  addi- 
tional information  and  more  exact  data  obtained  during  the  progress 
of  the  survey  from  Marietta  to  mouth  of  Big  Miami  River,  it  was 
found  desirable  to  abandon  the  site  first  selected  for  this  work,  and  to 

^  '  Xot  printed. 
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locate  the  dam  at  a  point  below  James  Island  and  about  7  miles  below 
Marietta.  Recommendation  for  such  change  was  concurred  in  by  the 
Chief  of  Engineers  and  approved  by  the  S^retary  of  War  under  date 
of  May  24, 1901.  Preparations  were  accordingly  made  for  establish- 
ing an  office  in  the  vicinity  in  order  to  make  locS  surveys  and  borings, 
arrange  for  the  acquisition  of  land,  and  attend  to  other  preliminary 
work. 

The  movable  dams  on  the  Ohio  River  are  under  the  efficient  super- 
vision of  Mr.  William  Mailin,  resident  engineer,  whose  report  is  here- 
witii.  Mr.  Martin  has  been  ably  assisted  at  Dams  Nos.  2  and  3  by 
Assistant  Engineer  A.  M.  Bowman,  at  Nos.  4  and  13  by  Assistant 
Engineer  W.  W.  Venable,  at  No.  5  by  Supt.  A.  B.  McGrew,  at  No.  6 
by  Supt.  R.  W.  Fulton,  and  at  Nos.  13  and  18  by  Assistant  Engineer 
W.  H.  Chadbourn,  jr. 

Money  statements. 

CONSOLIDATED. 

Julyl,  1900,  balance  unexpended $2,177,221.36 

Amount  appropriated  by  sundry  civil  act  approved  March  3, 1901 40, 000. 00 

2,217,221.36 
June  30,  1901,  amount  expended  during  fiscal  year 488, 771. 95 

Julyl,  1901,  balance  unexpended 1,728,449.41 

Julyl,  1901,  outstanding  liabilities 3,612.04 

Julyl,  1901,  balance  available 1, 724, 837. 37 

July  1,  1901,  amount  covered  by  uncompleted  contracts ^  399, 232. 33 

Amount  (estimated)  required  for  completion  of  existing  project 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 


Amount  (estimated)  required  for  completion  of  existing  project 2, 866, 000. 00 

'  mount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1903,  in  addition  to  the  balance  unexpended  July  1,  1901 775, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

DAMS  NOS.  2,  3,  4,  AND  5. 

Julyl,  1900,  balance  unexpended $1,468,475.30 

June  30,  1901,  amount  expended  during  fiscal  year 381, 538. 00 

Julyl,  1901,  balance  unexpended 1,086,937.30 

Julyl,  1901,  outstanding  liabilities 2, 414. 76 

July  1,  1901,  balance  available 1,084,522.54 

July  1,  1901,  amount  covered  by  uncompleted  contracts *  350, 959. 02 

Amount  (estimated)  required  for  completion  of  existing  project 1, 600, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1903,  in  addition  to  the  balance  unexpended  July  1,  1901 300, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

DAM  NO.  6. 

Julyl,  1900,  balance  unexpended $142,784.21 

June  30,  1901,  amount  expended  during  fiscal  year 82, 121. 31 

July  1,  1901,  balance  unexpended 60,662.90 

July  1,  1901,  outstanding  liabilities 675. 32 

Julyl,  1901,  balance  available 59, 987. 58 

July  1,  1901,  amount  covered  by  uncompleted  contracts 48, 273. 31 

Amount  (estimated)  required  for  completion  of  existing  project 175, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1903,  in  addition  to  the  balance  unexpended  July  1,  1901 175, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


» N.  B.— In  July,  1901,  additional  contracts  for  $522,556.50. 
*N.  B.— In  July,  1901,  additional  contracts  for  $238,421.50. 
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DAMS  NOS.   13   AND  18. 

July  1,  1900,  balance  unexpended $565,961.85 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 40, 000. 00 

605,961.85 

June  30,  1901,  amount  expended  during  fiscal  year '25, 112. 64 

July  1,  1901,  balance  unexpended 580,849.21 

July  1,  1901,  outstanding  liabilities 521.96 

July  1,  1901,  balance  available 580,327.25 

July  1, 1901,  amount  covered  by  uncompleted  contracts ( *) 


Amount  (estimated)  required  for  completion  of  existing  project 1, 090, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1903,  in  addition  to  the  balance  unexpended  July  1^  1901 300, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

The  following  is  a  statement  of  the  amount  and  date  of  all  appro- 
priations for  this  work: 

September  19, 1900,  construction  of  Lock  and  Dam  No.  6 $250,000 

July  13, 1892,  construction  of  Lock  and  Dam  No.  6,  and  purchase  of  land 

for  No.  2 » 100, 000 

August  18, 1894,  construction  of  Lock  and  Dam  No.  6 75, 000 

March  2, 1895,  construction  of  Lock  and  Dam  No.  6 150, 000 

June  3, 1896, construction  of  Lock  and  Dam  No.6 25,000 

June  3, 1896,  construction  of  Locks  and  Dams  2, 3, 4,  and  5,  and  purchase  of 

land  for  3, 4,  and  5 »30,000 

June  4, 1897,  construction  of  Dams  2, 3,  and  4 400,000 

June  4, 1897,  construction  of  Dam  No.  6 300,000 

July  1, 1898,  continuing  construction  of  Dams  2, 3, 4,  and  5 595, 000 

March  3, 1899,  continmng  construction  of  Dams  2, 3, 4,  and  5 400, 000 

March  3, 1899,  construction  of  Dam  No.  13 50,000 

March  3, 1899,  construction  of  Dam  No.  18 50,000 

June  6, 1900,  continuing  construction  of  Dams  2, 3, 4,  and  5 595, 000 

June  6, 1900,  continuing  construction  of  Dams  13  and  18 470, 000 

March  3, 1901, continuing  construction  of  Dams  13  and  18 40,000 

Total 3,530,000 

June  3, 1896,  authorizes  contracts  for  complete  construction  of  Dams  2,  3, 

4, 5,  and  6 2,325,000 

June  4, 1897,  modifies  above  in  relation  to  Dams  2,  3,  4,  and  5,  and  author- 
izes contracts  for  partial  construction  up  to 2,000,000 

LIST  OF  CONTBACTS  IN  FORCB  DURING  THB  FISCAL  TBAB  ENDING  JX7NS  30,  1901. 

CbnstrucHng  chanome  dam^  Dam  No,  f ,  Ohio  River, — ^The  Evansville  Contract  Com- 
pany, April  29,  1901;  approved  May  28,  1901;  commence  within  sixty  days  after 
receipt  of  notification  of  approval  of  contract;  terminate  December  31,  1901,  or  as 
soon  thereafter  as. the  contractor  shall  have  had  one  hundred  and  fifty  fair  working 
days,  Sundays  and  holidays  excepted,  after  the  date  fixed  for  commencement 

ConstTuding  Lock  No.  5,  Ohio  River. — Eigenmann  &  Hollerbach  and  Eichel  & 
Arnold,  December  27,  1897;  approved  January  21,  1898;  commence  as  soon  as  prac- 
ticable after  approval  of  contract;  terminate  December  1, 1898;  extended  to  December 
31,  1899;  extended  to  December  31,  1900;  extended  to  August  31,  1901. 

Removing  Whites  and  Trap  dikes,  and  dredging  near  Dam  No.  S,  Ohio  River.— EdwArd 

»N.  B.— In  July,  1901,  contracts  for  $284,135. 

'  The  bill  provides  that  so  much  of  this  money  as  may  be  necessary  may  be  used 
in  making  survey  for  location  of  Dam  No.  2,  and  acquiring  title  to  tne  limd.  The 
survey  has  been  made  and  the  land  purchased. 

•The  bill  provides  that  |20,000,  or  so  much' thereof  as  may  be  necessary,  may  be 
used  for  purchase  of  sites  for  Dams  3,  4,  and  5,  and,  if  not  sufficient,  so  much  of  the 
moneys  heretofore  appropriated  for  Dam  No.  6  as  may  be  requisite  may  be  used  for 
this  purpose. 
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J.  Hingston,  August  3, 1900;  approved  August  13, 1900;  to  commence  in  twenty  days 
after  receipt  of  notification  of  approval  of  contract;  terminate  August  18,  1901; 
extended  to  December  18, 1901. 

Conglructing  Lock  No,  4t  Ohio  River. — Eigenmann  &  HoUerbach  and  Eichel  & 
Arnold,  December  7,  1897;  approved  Decemoer  20,  1897;  commence  as  soon  as  prac- 
ticable after  approval  of  contract;  terminate  December  1, 1898;  extended  to  December 
1,  1899;  extended  to  October  1,  1900;  extended  to  January  i,  1901;  extended  to 
July  1,  1901;  completed  January  31,  1901. 

Supplemental  contract  for  removing  and  replacing  concrete  at  Lock  No.  4,  Ohio 
River,  May  31,  1900;  approved  July  26,  1900;  to  commence  as  soon  as  practicable 
after  approval  of  contract;  terminate  on  or  before  the  completion  of  original  contract. 

Conglructing  Lock  No.  5,  Ohio  River. — Eigenmann  &  HoUerbach  and  Eichel  & 
Arnold,  December  27,  1897;  approved,  January  21, 1898;  commence  as  soon  as  prac- 
ticable after  approval  of  contract;  terminate  December  1,  1898;  extended  to  Decem- 
ber 31,  1899;  extended  to  December  31,  1900;  extended  to  August  31,  1901. 

Conglructing  Lockg  Nos.  3,  4y  and  5,  Ohio  River ^  gupplementm  contradg. — For  valve 
pedestal  stones,  March  19,  1900;  approved  April  9,  1900;  to  commence  as  soon  as 
practicable  after  approval  of  contract;  terminate  on  or  before  the  completion  of  origi- 
nal contracts. 

For  special  ashlar,  August  24,  1900;  approved  September  17, 1900;  terminate  on  or 
before  the  completion  of  original  contracts. 

For  excavation  and  filling,  October  13,  1900;  approved  February  13,  1901;  termi- 
nate on  or  before  the  completion  of  original  contracts. 

For  buUdina  weirs,  piers,  abutment,  and  portion  of  pass  at  Dam  No.  6,  Ohio  River. — 
The  Evansville  Contract  Company,  May  10, 1899;  approved  June  5, 1899;  commence 
work  as  soon  as  practicable  after  approval  of  contract;  terminate  March  10,  1901; 
extended  to  August  1,  1901. 

CemenJt,  Dam  No.  6,  Ohio  River. — The  Cummings  Cement  Company,  September  21, 
1899;  approved  November  28,  1899;  commence  delivery  of  cement  when  notified; 
terminate  when  entire  quantity  required  is  delivered. 

report  of  mr.  william  martin,  rfisident  enoinser. 

United  States  Engineer  Office, 

Bellevue,  Pa.,  June  SO,  1901, 

Major:  I  have  the  honor  to  submit  the  following  report  on  the  construction  of 
Locks  Nos.  3^  4,  5,  13,  and  18,  and  Dams  Nos.  2  and  6,  Ohio  River;  also  on  the 
removal  of  Whites  and  the  Trap  dikes,  and  dredging  for  temporary  channel,  at  Dam 
No.  3,  Ohio  River,  for  the  fiscal  year  ending  June  30,  1901: 

All  the  above  work  is  now  under  contract  except  Lock  No.  18;  Locks  Nos.  3,  4, 
and  5  with  Messrs.  Eigenmann  &  HoUerbach  and  Eichel  &  Arnold,  and  Dams  Nos. 
2  and  6  with  the  Evansville  Contract  (company,  both  of  Evansville,  Ind. ;  Lock  No. 
13  with  the  Sheridan-Kirk  Contract  Company  of  Nicholasville,  Ky.  (approved  July 
5,  1901);  and  the  removal  of  the  dikes  and  dredging  with  Mr.  E.  J.  Hingston  of 
Buffalo,  N.  Y.    Lock  No.  18  has  not  as  yet  been  let. 

Dam  No.  2,  9  mUes  below  Piltsburg. — As  previously  reported  in  my  last  annual 
report,  Lock  No.  2  was  completed  on  the  last  day  of  May,  1900,  since  which  time  no 
active  operations  have  been  in  progress,  except  10  borings  made  to  determine  the 
character  of  the  river  bed  along  the  center  line  of  the  dam.  The  borings  vary  from 
10  to  26  feet  in  depth,  rock  being  encountered  in  each  case. 

In  the  meantime  plans  and  specifications  were  prepared  for  the  building  of  500 
linear  feet  of  Chanoine  dam.  Seeded  proposals  were  invited,  and  four  received  and 
opened  on  April  10,  1901.  The  Evansville  Contract  Company  of  Evansville,  Ind.. 
being  the  lowest  bidder,  the  contract  was  awarded  them,  and  formally  entered  into 
April  29,  and  approved  May  28,  1901. 

The  contractor  had  assembled  his  plant  about  May  6,  preparatory  to  commencing 
operations  on  the  construction  of  the  cofferdam.  At  the  close  of  the  fiscal  year  the 
piling  for  guarding  the  cofferdam  has  been  driven  and  about  220  linear  feet  of  the 
cofferdam  Duilt. 

Following  is  a  statement  of  material  expended  and  work  done  during  the  year: 

Round  piling linear  feet..  4,154.5 

Cofferdam do 220 

Lock  No.  S,  11  miles  below  Pittsburg. — At  the  beginning  of  the  year  the  work  was  in 
excellent  condition  for  making  rapid  progress;  the  temporary  plant  was  installed, 
and  everything  favorable  for  a  gooci  season^s  work.  The  work  aavanced  rapidly  and 
much  was  accomplished.  Both  lock-gate  foundations  are  finished;  the  upper  and 
lower  recess  walls  about  completed;  the  land  and  river  walls  of  the  lock,  with  the 
exception  of  the  coping  and  some  ashlar  nia-^onry,  completed;  excavation  for  the 
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lower  flushing  conduit  is  well  under  way,  and  the  spill  crib  for  the  discharge  valves 
finished;  the  drift  chute  lacks  but  10  per  cent  of  completion,  and  the  power  conduit 
has  been  extended  through  the  land  wall.  The  work  at  the  close  of  the  fiscal  year 
is  in  excellent  condition  and,  under  favorable  circumstances,  will  rapidly  be  brought 
to  a  close. 

The  unfinished  work  remaining  to  be  done  consists  of  building  the  upper  and 
lower  guiding  walls,  finishing  the  drift  chute  and  power  conduit,  placine  the  coping 
upon  tne  various  walls,  excavating  and  filling  for  placing  the  hemlock  floor  in  lock 
chamber,  excavating  the  lock  approaches,  and  filling  in  the  esplanade. 
^  During  the  last  fiscal  year  proposals  were  invited  for  borings  at  this  dam,  but  on 
a(^rount  of  high  water  and  tne  lateness  of  the  season  only  6  were  made.  During 
July,  1900,  new  proposals  were  invited  and  the  borings  completed.  All  borings  were 
made  to  rock,  the  maximum  depth  being  23  feet  l^low  the  sill  reference  and  the 
minimum  18  feet.  The  rock  in  each  boring  was  penetrated  to  a  depth  of  from  3  to  6 
feet,  the  strata  overlying  the  rock  being  gravel. 

Following  is  a  statement  of  material  expended  and  work  done  during  the  year: 

Common  excavation cubic  yards. .     10, 537 

Gravel  or  earth  filling do 11, 743 

Stone  filling do 600 

Concrete  masonry do 22, 739 

Ashlar  masonry/. do 962 

Special  ashlar do 507. 34 

Brick  masonry do 244 

Oak  timber  in  permanent  construction feet  B.  M. .  192, 103 

Pine  timber  in  permanent  construction do 25, 799 

Hemlock  timber  in  permanent  construction do 116, 797 

Cast  iron pounds . .  133, 866 

Wrought  iron do 89,602 

Structural  steel do 225,038 

Lock  No.  4,  18  miles  below  Pittsburg. — ^This  lock  was  completed  on  the  3l8t  of  Jan- 
uary, 1901.  The  contractor,  in  accordance  with  section  164  of  the  contract,  also 
removed  from  the  site  all  rubbish,  cofferdams,  old  and  unused  materials,  piles,  cribs, 
etc.,  and  left  the  whole  in  good  order  and  condition  within  the  time  limit  of  thirty 
days  after  completion  of  the  work,  as  required  by  section  164  aforesaid. 

The  work  of  the  year  consisted  principally  in  completing  the  land  and  river  walls 
of  the  lock,  the  upper  and  lower  gate  recesses,  the  lower  euiding  wall,  the  spill  crib 
for  the  lock-filling  valves,  and  the  power  conduit  and  w^ells  Back  of  the  land  wall.  The 
upper  guiding  wall,  b^un  August  6,  was  completed  during  the  year.  The  work  of 
laying  the  timber  floor  m  lock  chamber  was  begun  early  in  August.  This  floor  is  (com- 
posed of  two  layers  of  2-inch  by  12-inch  hemlock,  laid  transverseljr  with  the  axis  of 
the  lock  at  a  depth  of  12  feet  below  the  sill,  each  plank  overlapping  and  breaking 
joint  with  the  lower  one,  then  covered  with  gravel  to  a  depth  of  11  feet.  This  work 
was  completed  in  November.  The  work  done  by  the  contractor  at  this  lock  has  been 
in  accordance  with  the  specifications  and  executed  in  a  satisfactory  manner. 

Following  is  a  statement  of  material  expended  and  work  done  auring  the  year: 

Cofferdam linear  feet. .  47 

Common  excavation cubic  yards. .     27, 177 

(i ravel  or  earth  filling do 30, 621 

Stone  filling do 469 

Concrete  masonry do 6,  797 

Ashlar  masonry do 388 

Brick  masonry do 80. 5 

Coping  masonry do 855. 4 

Valve  pedestal  stones number. .  32 

Oak  timber  in  permanent  construction feet  B.  M . .  142, 420 

Pine  timber  in  permanent  construction do 27, 330 

Hemlock  timber  in  permanent  construction do 261, 610 

Fram inc  timber li near  feet . .  766 

Bolt  holes do 805 

Cast  iron pounds. .  104, 380 

Wrought  iron do 74, 400 

Structural  steel do 11,000 

Plans  and  spet  ill  cations  for  500  linear  feet  of  Chanoinedam  of  navigable  pass  have 
been  prepared.  Under  formal  advertisement  dated  April  27,  1901,  proposals  were 
invited,  and  opened  June  4,  1901.  The  ^Etna  Construction  Company,  of  Wheeling, 
W.  Va.,  being  the  lowest  bidder,  the  contract  was  awarded  them.  Formal  contract 
papers  are  not  yet  completed. 
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Lock  No,  5,  £S  rnUea  bdow  Pittsburg, — At  the  beginning  of  the  year  concrete  work 
on  the  gate  recesses  had  been  commenced;  the  track  foundations  built  to  the  top 
reference  of  the  track  timbers,  and  the  walls  to  one-fourth  their  height;  the  concrete 
work  on  land-wall  foundation  built  up  about  5  feet,  making  the  wall  continuous, 
though  not  complete,  between  the  gate  recesses;  excavation  for  foundation  of  upper 
gate  track  and  the  sheet  piling  across  lock  chamber  was  finished;  the  upper  flusnmg 
conduit,  lacking  15  feet  at  the  land  wall,  completed,  and  the  excavation  for  the  river 
wall  foundation  practicallv  completed. 

During  the  year,  with  the  exception  of  one  or  two  short  periods,  very  tiivorable 
progress  was  made;  work  proceeded  in  a  satisfactory  manner,  and  at  the  close  of  the 
fiscal  year  the  sheet  piling  extending  from  the  river-wall  end  of  the  lower  to  that  of 
the  upper  gate  foundation  is  completed;  the  walls  of  the  upper  and  lower  sate 
recesses  are  completed;  the  coping  on  the  lower  gate  recess  wall  one-third  set,  while 
the  coping  on  the  upper  ^te  recess  is  completed;  the  land  lock  wall  is  completed 
with  the  exception  of  40  hnear  feet  of  coping;  on  the  river  wall  of  lock  the  timber 
facing  is  completed,  the  ashlar  masonrv  completed  to  the  bottom  of  the  coping,  and 
the  concrete  work  carried  up  to  the  height  of  the  finished  ashlar;  the  upper  and 
lower  gate-track  foundations  are  completed;  the  upper  flushing  conduit  is  completed 
and  the  lower  one  built  to  the  cofferdam,  about  three-fourths  its  total  length;  the 
drift  chute  lacks  but  20  per  cent  of  completion;  the  upper  ^iding  wall  is  completed, 
and  the  excavation  for  the  foundation  of  the  lower  guidmg  wall  made,  re«uiy  for 
the  concrete,  but  has  been  filled  up  bv  recent  floods;  the  spill  crib  idong  the  lock- 
discharging  valves  and  the  power  conduit  are  completed. 

Following  is  a  statement  of  material  expended  and  work  done  during  the  year: 

Common  excavation cubic  yards..  21,346 

Gravel  or  earth  fllling do 17, 478 

Stone  filling do 475 

Concrete  masonry do 20, 575 

Ashlar  masonry do 1, 132 

Special  ashlar do 528 

Brick  masonry do 270 

Coping  masonry do 366. 2 

Oak  timber  in  permanent  construction feet  B.  M. .  283, 565 

Pine  timber  in  permanent  construction do 26, 100 

Hemlock  timber  in  permanent  construction do 54,051 

Framing  timber linear  feet. .  760 

Piling do 4,662 

Cast  iron pounds. .  135, 281 

Wrought  iron do 109,044 

Structural  steel do 227,862 

Ten  borings,  258.5  linear  feet,  were  made  to  a  depth  of  25  feet  below  sill  level.  The 
stratum  encountered  is  fine  gravel,  with  a  3-foot  vein  of  sand  in  three  of  the  holes. 

Dam  No.  6,  SO  miles  below  PiUsburg. — At  the  commencement  of  the  fiscal  year  work 
on  the  foundation  of  the  weirs  progressed  very  slowly  on  account  of  the  contractor's 
inabilty  to  unwater  the  cofferdam  mclosure  embracing  this  work,  and  work  on  the 
grillage  of  the  weirs  and  stone  masonary  of  the  piers  advanced  slowly.  Not  until 
late  in  August  were  the  pumps  lowered  to  a  sufficient  depth  to  enable  the  work  to  pro- 
ceed favorably.  From  August  until  the  latter  part  of  November  work  progressed  in 
a  satisfactory  manner,  at  which  time  perDjument  work  was  suspended  on  account  of 
high  water  flooding  the  cofferdam  inclosure,  also  causing  much  damage  to  the  con- 
trwitor's  plant.  The  grillage  for  the  weirs,  except  the  position  occupied  by  the 
pumps,  is  completed.  On  weir  No.  1  the  concrete  foundation  is  completed  and  the 
framework  erected,  the  pedestals  for  the  axes  of  the  bear-trap  gates  set,  the  structural 
steel  work  of  the  gates  well  advanced,  and  but  little  work  remains  to  complete  this 
weir.  On  wier  No.  2  the  anchor  bolts  are  all  set  and  the  concrete  built  up  about  the 
timber  framework,  the  timber  framework  completed,  the  pedestals  for  the  axes  of 
the  bear-trap  gates  set,  and  the  gates  assembled  in  position  with  the  exception  of  3 

Gels  or  16  linear  feet.  On  weir  No.  3  (the  A-frame  section)  the  concrete  work  is 
t  to  within  6  inches  of  the  bottom  ot  the  long  sleepers,  the  timber  framework 
completed,  the  timber  &lse  floor  partially  completed,  and  32  of  the  A  frames  erected. 
The  pier  at  the  junction  of  the  navigable  pass  and  weir  No.  1  is  completed  except 
some  stone  paving  in  the  culvert;  the  pipes  for  electric-light  cables,  air,  etc.,  are  bunt 
into  the  pier;  the  concrete  foundation  oi  the  abutment  built  up  to  the  same  height 
as  weir  No.  3,  ready  for  setting  the  valves;  the  revetment  crib  oelow  the  abutment 


built  for  a  length  of  120  linear  feet,  leaving  80  feet  to  be  completed;  the  foundation 
of  pier  No.  2  is  built  up  to  the  culverts,  the  fllling  and  discharging  valves  set,  and  the 
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Following  is  a  statement  of  material  expended  and  work  done  during  the  year: 

Common  excavation - cubic  yards..  16,424 

Gravel  or  earth  filling do 2,680 

Stone  filling do 1,716 

Concrete  masonry do 7, 218. 3 

Ashlar  masonry do 1 76. 22 

Special  stone do 109. 3 

Brick  masonry do 68. 64 

Coping  masonry do 56. 99 

Oak  tunber  in  permanent  construction feet  B.  M. .  207, 304 

Hemlock  timber  in  permanent  construction do 127, 846 

White-oak  sheet  pilmg do 33,843 

Pilinaj linear  feet . .  766 

Bolt  holes  in  masonry do 12 

Gralvanized-iron  pipe,  1-inch do 180 

Galvanized-iron  pipe,  3-inch do 829 

Galvanized-iron  pipe,  4-inch do 850 

Driftbolts pounds..  8,325 

Iron  bolts  and  washers do 39, 817 

Cast  iron do....  22,639 

Wrought  iron do 1,829 

Cast  steel do..,.  22,648 

Structural  steel do....  629,222 

Lock  No.  IS,  96  miles  below  Fittsburg. — ^Proposals  were  invited  and  opened  May  10, 
1901,  under  which  the  Sheridan-Kirk  Contract  Company  of  Nicholasville,  Kv.,  was 
the  lowest  bidder.  Formal  contract  is  not  yet  approved.  The  location  for  the  lock 
has  been  staked  out  on  the  ground  preparatory  to  beginning  the  construction  work 
as  soon  as  )}reparations  are  complete.  The  local  United  states  engineer  office  is 
located  within  a  short  distance,  and  convenient  to  the  site  of  the  lock. 

Lock  No,  18 f  17 S  miles  below  Pittsburg. — The  title  to  the  land  necessary  for  the  lock 
and  abutment  had  been  secured,  and  the  plans  and  specifications  prepared  ready  to 
invite  proposals,  when,  for  engineering  reasons,  the  site  was  changed  to  a  point  below 
James  Island,  5  miles  farther  downstream.  A  new  survey  will  have  to  be  made,  and 
title  to  the  necessary  land  will  have  to  be  secured  before  any  work  of  construction 
can  be  done. 

Removal  of  Whites  and  Trap  dikes  and  dredging  temporary  channel,  Ohio  River,  11.6 
miles  below  Pittsburg. — ^This  work  is  being  done  by  Mr.  Edward  J.  Hingston  of  Biiffalo, 
N.  Y.,  under  contract  dated  August  3, 1900.  Work  on  this  contract  was  to  have  com- 
menced within  twenty  days  after  date  of  notification  of  approval  of  contract,  August 
15, 1900,  the  contract  having  been  approved  by  the  Chief  of  Engineers  on  the  13tn  of 
said  month.  On  account  of  the  contractor's  plant  not  being  ready  to  start  at  this 
time,  work  was  not  commenced  until  September  14. 

The  timberwork  on  both  dikes  above  water  was  first  cut  away  and  removed  to  the 
shore  and  burned.  A  temporary  track  was  then  laid  along  the  Trap  dike,  and  the 
material  with  which  the  dike  was  filled  was  carried  to  the  shore  by  means  of  dump 
cars  hauled  by  a  small  steam  en^ne.  This  work  was  suspended  on  November  25  on 
account  of  high  water.  This  rise,  however,  enabled  the  contractor  to  bring  his 
dredge  boat  upon  the  site,  and  dredging  began  at  the  trap  on  December  3;  but  on 
account  of  low  water  work  at  this  dike  was  impended  on  the  12th  of  said  month. 
The  dredge  was  then  taken  to  White's  dike,  and  dredging  b^^n  on  the  13th,  but  on 
the  14th  and  15th  work  was  again  suspended  on  account  of  ice  and  cold  weather. 
By  this  time  the  river  had  fallen  to  too  low  a  stage  to  dump  the  material  along  the 
shore,  and  having  no  plant  on  shore  to  dispose  of  the  dredged  material  work  was 
again  suspended  until  tne  29th  of  December,  at  which  time  a  cut  was  made  through 
the  Trap  dike,  about  2,050  linear  feet  from  the  lower  end,  to  enable  the  dredge  to 
get  into  deep  water  below  the  dike.  Work  was  then  resumed  on  the  upper  end  of 
the  Trap  dike  from  the  Ist  to  the  7th  of  January,  1901,  by  conveying  the  dredged 
material  ashore  in  cars.  Between  the  12th  and  16th  of  Januarv  nigh  water  inter- 
fered, but  on  the  latter  date  work  was  again  resumed  by  the  dredge  on  the  Trap 
dike  and  continued  until  the  19th,  at  which  time  work  was  again  suspended  until 
March,  1901,  when  work  on  this  dike  was  resumed  at  intervals,  there  being  but  four 
days  in  this  month  in  which  work  could  be  done.  During  April  but  eight  days  of 
tiivorable  weather  prevailed,  during  whic:h  time  work  was  continued  on  the  Trap  dike 
and  a  good  bejjinning  made  on  White's  dike.  Work  contined  on  White's  dike  until 
May  18,  at  which  time  the  removal  of  950  linear  feet,  the  quantity  required  by  the 
contract,  was  completed.  Work  on  the  Trap  dike  continued  until  the  24th  of  the 
month,  when  a  break  in  machinery,  together  with  high  water,  compelled  another 


Digitized  by  VjOOQIC 


2670      EEPOBT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.   ARMY. 

suspeDsion  of  operations.    Work  was  again  resumed  on  the  Trap  dike  in  June,  and 
pushed  to  completion  on  the  18th,  there  having  been  removed  2,165  linear  feet  of 
dike. 
A  beginning  of  the  dredging  for  temporary  channel  was  made  on  the  28th  of  June. 
No  information  has  been  received  of  the  occupancy  of  or  injury  to  any  United 
States  pier,  breakwater,  lock,  or  dam  by  any  individual  or  corporation,  nor  have  I 
heard  of  any  new  bridges  or  structures  being  erected  over  or  in  the  navigable  waters, 
except  under  proper  regulations  or  lawful  permit. 
Respectfully  submitted. 

William  Martin,  Resident  Engineer. 
Maj.  Wm.  H.  Bixby, 

Corps  of  Engineers,  U.  S.  A. 


G  G  5. 

SURVEY  OF  LICKING  RIVER,  KENTUCKY. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  $10,000  for 
survey  of  Licking  River,  Kentucky,  from  its  mouth,  opposite  Cincin- 
nati, Ohio,  to  Falmouth,  Pendleton  County,  Ky.,  and  tor  estimate  of 
the  cost  of  a  lock  and  dam  at  or  near  Three-mile  Riffle,  about  3  miles 
from  its  mouth. 

The  final  report  on  this  survey  was  submitted  April  17,  1900,  (Ap- 
pendix G  G  5,  Annual  Report  Chief  of  Engineers,  1900,  Part  V,  page 
3155),  and  was  printed  as  House  Doc.  No.  645,  Fifty-sixth  Congress, 
first  session. 

In  order  to  submit  the  final  report  in  time  for  transmission  to  Con- 
gress it  was  accompanied  only  by  small  sketch  maps,  the  large  detail 
maps  of  the  survey  being  then  but  partially  plattea.  During  the  past 
year  the  platting  of  the  detail  ma^s  has  been  continued  and  completed 
by  Mr.  Carl  Schenk,  assistant  engmeer,  under  whose  efficient  supervi- 
sion the  field  work  was  done. 

No  action  having  been  taken  by  Congress  as  to  the  results  of  the  sur- 
vey the  completion  of  the  maps  terminates  the  work,  the  unexpended 
balance  of  the  appropriation  remaining  undrawn  in  the  Treasury. 

Money  statement, 

July  1,  1900,  balance  unexpended $5, 576. 86 

June  li),  1901 ,  amount  expended  during  fiscal  year 2, 621. 86 

July  1,  1901,  balance  unexpended 2, 955. 00 


G  G  6. 


EXAMINATION  AND  SURVEY  OF  THE  OHIO  RIVER  AT  MAYSVILLE, 

KENTUCKY. 

[Printed  in  House  Doc.  No.  148,  Fifty-sixth  Ck)ngress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  December  5,  1900, 
Sir:  I  have  the  honor  to  submit  herewith  copies  of  reports,  dated 
September  5, 1900,  and  November  24, 1900,  by  Maj.  William  H.  Bixby, 
Corps  of  Engineers,  upon  preliminary  examination  and  survey,  respec- 
tively, authorized  by  the  emergency  river  and  harbor  act  approved 
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June  6,  1900,  of  the  Ohio  River  in  the  vicinity  of  Maysville,  Ky.,  with 
a  view  to  the  construction  of  a  pier  for  a  harbor  of  refuge  on  the  south 
shore  of  the  river  at  or  near  that  place. 

Major  Bixby  states  that  Maysville  is  already  an  excellent  natural 
harbor  at  low  water,  lacking  onljr  protection  against  running  ice,  and 
that  in  his  opinion  tne  construction  by  the  General  Government  of  an 
ice  harbor  there  is  justified  by  the  commercial  interests  involved.  The 
cost  of  lie  improvement  proposed  by  him  is  estimated  at  $21,000. 

The  views  and  recommendations  of  the  local  officer  are  concurred  in 
by  the  division  engineer,  C!ol.  Henry  M.  Robert,  Corps  of  Engineers. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen.^  Chief  of  Engmeera^ 

U.  S.  Army. 
Hon.  Emhu  Root, 

Secretary  of  War* 


FREUMTNABT  EXAMINATION  OF  OHIO  BTVBB  WITH  A  VIEW  TO  THE 
OONSTBUCnON  OF  A  PIEB  FOB  A  HABBOB  OF  BEFUGE  ON  THE  SOUTH 
SHOBB  AT  OB  NEAB  MAYSVIUiE,  KENTUCKT. 

United  States  Engineer  Office, 
Omcirmati,  Ohdo^  September  5, 1900. 

Genebal:  I  have  the  honor  to  submit  herewith  a  report  uj)on  a  pre- 
liminary examination  of  the  Ohio  River  at  or  near  Maysville,  Ky., 
with  a  view  to  the  construction  of  a  pier  for  a  harbor  of  refuge  on  me 
south  shore  of  the  river  at  that  place,  as  required  by  the  act  of  Con- 
gress approved  June  6,  1900,  as  well  as  by  instructions  of  letter  from 
your  office  under  date  of  June  13,  1900. 

The  field  work  of  thispreliminary  examination  was  made,  under  my 
direction,  by  Assistant  Engineer  R.  R.  Jones  on  July  30  and  31, 1900, 
and  his  report,  including  a  Hketch  map,*  is  hereto  ai)pended. 

Maysville,  county  seat  of  Mason  County,  Ky.,  is  situated  on  the 
south  shore  of  the  Ohio  River,  about  405  miles  below  Pittsburg,  Pa., 
and  only  about  61  miles  above  Cincinnati,  Ohio.  It  lies  approximately 
midway  between  Cincinnati,  Ohio,  and  Portsmouth,  Ohio. 

The  place  was  first  settled  in  1784,  and  soon  became  an  important  dis- 
tributing center.  The  city  was  incorporated  in  1833.  It  has  now  a 
population  of  about  9,000,  with  extensive  manufacturing  interests,  and 
is  a  market  for  a  large  and  fertile  agricultural  region. 

Maysville  is  entered  by  two  important  railroads,  and  is  a  regular 
stopping  point  for  all  packets  between  Cincinnati  and  points  on  the 
Upper  Ohio,  1,030  landings  having  been  made  by  such  packets  at  the 
public  wharf  during  the  year  1899.  In  addition  to  these  the  landings 
for  Durely  local  business  (steam  ferry)  numbered  about  8,000.  Tne 
city  lies  on  the  concave  side  of  a  gentle  bend  of  the  river,  a  little  below 
where  the  channel  crosses  over  from  the  north  to  the  south  shore.  A 
pool  of  rather  deep  water  extends  past  the  city  front,  and  the  thread 
of  the  channel  through  this  pool  opposite  the  public  wharf  lies  from 
200  to  300  feet  from  Sie  Kentucky  snore  at  ordinary  boating  stages. 

The  river  tonnage  passing  Maysville  in  1899  was  estimated  at 

*  Not  printed. 
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6,400,000  tons,  with  a  total  value  of  ahout  $12,800,000.  It  is  obviously 
difficult  to  determine  the  exact  proportion  of  the  tonnage  which  would 
be  benefited  by  the  construction  oi  an  ice  harbor  at  this  point,  but  a 
conservative  estimate  places  it  at  from  800,000  to  400,000  tons,  with  a 
value  of  from  $600,000  to  $800,000. 

Cincinnati,  Ohio,  affords  a  reasonably  eood  ice  harbor  by  reason  of 
ice  piers  owned  by  private  parties  and  the  piers  of  the  bridges  which 
span  the  Ohio  River.  The  next  harbor  upstream  possessing  adeouate 
protection  against  running  ice  is  113  miles  above,  at  Portsmouth,  Ohio, 
where  the  Grovemment  has  constructed  an  ice  pier  of  four  cribs. 
Between  these  there  is,  to  be  sure,  a  small  ice  harbor  at  Ripley,  Ohio, 
where  t^e  Government  has  constructed  an  ice  pier  of  two  cribs;  but 
the  protected  space  af  Ripley  is  quite  small,  and  all  of  the  harbor 
below  the  cribs  is  shoal  and  inaccessible  at  low  stages  of  the  river. 
Descending  tows  occupy  not  less  than  sixteen  hours  in  making  the  run 
from  Portsmouth,  Ohio,  to  Cincinnati,  Ohio,  and  the  ascending  tows, 
consisting  mostly  of  empty  barges,  consume  about  thirty  hours  in  the 
passage  between  the  same  pjoints.  The  construction  of  an  ice  harbor 
of  adequate  size  at  some  point  nearly  midway  between  Cincinnati  and 
Portsmouth  would  greatly  diminish  the  rists  now  incurred  by  river 
craft?  by  reducing  about  one-half  the  time  required  in  making  the 
passage  from  one  safe  harbor  to  another. 

Maysville  is  an  excellent  natural  harbor  at  low- water  stages,  lacking 
only  protection  against  running  ice.  The  deep  water  extends  from 
about  the  mouth  of  Limestone  Creek,  some  800  feet  above  the  public 
wharf,  downstream  for  nearlv  one-half  mile  along  the  city  front.  A 
small  bar  which  has  formed  at  the  mouth  of  Limestone  Creek  even 
now  serves  to  slightly  deflect  the  current,  and  an  ice  pier,  consisting 
of  three  or  four  cribs,  located  at  this  point  would  probably  serve  to 
protect  the  city  frontage  for  a  length  of  from  one-fourth  to  one-half 
mile  downstream  from  the  creek. 

The  steamboatmen  appear  to  desire  the  construction  of  an  ice  pier 
at  Maysville,  and  the  coal  shippers  of  the  Kanawha  and  Monongancla 
rivers,  as  well  as  the  regular  packets  and  other  steamboats  plying 
between  Cincinnati  and  upriver  points,  would  all  undoubtedly  benefit 
from  such  constructions.  The  mayor  and  leading  citizens  of  Maysville 
greatly  desire  to  have  their  natural  harbor  protected  from  running  ice, 
and  the  owners  of  riparian  rights  will  relinauish  such  rights  so  far  as 
concerns  the  necessaiy  use  of  the  piers  ana  harbor  frontage  during 
ice  flow. 

In  view,  therefore,  of  the  amount  of  river  traffic  which  would  bo 
benefited  by  the  construction  of  an  ice  harbor  at  Maysville,  Ky.,  and 
in  view  also  of  the  excellent  facilities  which  the  present  natural  har- 
bor at  that  place  offers  for  such  constructions,  I  have  the  honor  to 
recommend  favorably  the  construction  of  a  pier  for  a  harbor  of  refuge 
on  the  south  shore  of  the  Ohio  River  at  or  near  the  city  of  Maysville, 
Ky.,  and  to  report  that  the  Ohio  River  at  this  point  is  worthy  of  such 
improvement  by  the  General  Government 

The  information  already  on  hand  in  this  office,  obtained  from  past 
surveys  and  reports  upon  this  section  of  the  Ohio  River,  will  greatly 
reduce  the  cost  of  the  necessary  surveys  and  reports.  It  is  estimated, 
therefore,  that  the  cost  of  such  necessary  surveys,  including  plan  and 
estimates  of  cost  and  other  reports,  will  be  about  $100.  The  available 
funds  from  unexpended  balances  for  the  Ohio  River  general  improve- 
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ment  are  sufficient  to  cover  the  above  estimated  cost  of  survey,  so  that 
no  spNBcial  allotments  appear  necessary  therefor  from  the  special  appro- 
priation of  the  act  of  «iune  6, 1900. 

Very  respectfully,  your  obedient  servant, 

Wm.  H.  Bixbt, 
MajcT^  Corps  of  Engmeen. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A» 
(Through  the  Division  Engineer.) 

[Flnt  indonemenl] 

U.  S.  Engineer  Offioe,  SouTHWEerr  DivisioK, 

N^ew  York,  September  7, 1900. 
Bespectf uUy  forwarded  to  the  C!hief  of  Engineers,  United  States 
Army. 

I  concur  with  Major  Bixby  in  the  opinion  that  the  Ohio  River  at 
or  near  Maysville,  Ky.,  is  worthy  of  improvement  by  the  General 
Government  to  the  extent  of  the  construction  of  a  pier  on  the  south 
shore  for  a  harbor  of  refuge. 

Henry  M.  Robert, 
Oolond^  Corps  of  Engineers^ 

Dwision  Engi/neer. 

[Second  indonemenl] 

Oppiob  Chief  of  Engineers, 

U.  S.  Abmt, 
September  12^  1900. 
Respectfully  submitted  to  the  Secretary  of  War. 
This  is  a  report  upon  preliminaiy  examination  of  Ohio  River  with 
a  view  to  the  construction  of  a  pier  for  a  harbor  of  refuge  on  the 
south  shore  at  or  near  the  city  of  Mavsville,  Ky.    The  examination 
was  made  to  comply  with  provisions  of  the  emergency  river  and  har- 
bor act  approved  June  6, 1900. 

It  is  the  opinion  of  the  local  officer,  concurred  in  bjr  the  division 
engineer,  Col.  H.  M.  Robert,  Corps  of  Engineers,  that  m  view  of  the 
river  traffic  which  would  be  benefited  by  the  construction  of  an  ice 
harbor  at  this  locality,  and  in  view  also  of  the  excellent  facilities  which 
the  present  natural  harbor  at  Maysville  offers  for  such  constructions, 
the  improvement  is  worthy  to  be  made  by  the  General  Government. 

I  recommend  that  survey  of  the  locality  and  preparation  of  plan  and 
estimate  of  cost  of  improvement  contemplated  be  authorized,  the 
expense,  estimated  at  $100,  to  be  paid  from  the  appropriation  for  Ohio 
River,  general  improvement. 

John  M.  Wilson, 
Brig.  Gen.^  Chief  of  Engineers^ 

tj.  S.  Army. 

prhlrd  tndoraement] 

War  Department, 

September  12^  1900. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

G.  D.  Meiklejohn, 

Acting  Secretary  of  War. 
BNG  1901 168 
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BEPOKT  OF  MB.  &  &   JONES,   AaUIfiTAUT  EN6IKKEB. 

Unttbd  JBtatbb  Enginbeb  Owncm, 
Omeumatif  Ohio,  September  1,  1900. 

Majob:  I  have  the  honor  to  sabmit  the  followinff  report  upon  a  preliminary 
examination  of  the  Ohio  Biver  at  and  near  the  city  ofMaysville,  Ky.,  with  a  yiew 
to  the  confitmction  of  a  pier  for  a  harbor  of  refoge  on  the  south  shore  of  the  river 
at  that  place,  as  requirea  by  the  act  of  Congress  approved  June  6, 1900,  and  by  your 
letter  oi  instructions  to  me  under  date  of  June  23, 1900. 

The  field  work  of  this  preliminary  examination  was  made  by  me  July  80  and 
31. 1900. 

Maysville,  Mason  County,  Ky.,  is  situated  on  the  south  shore  of  the  Ohio  Bivar^ 
about  405  miles  below  Pittsburg  and  61  miles  above  Cincinnati,  Ohio.  It  liei 
approximately  half  way  between  Cincinnati,  Ohio,  and  Portsmouth,  Ohio. 

The  first  settlement  was  made  at  this  place  in  1784,  under  the  name  of  "lime- 
stone," when  a  blockhouse  was  erected  on  the  river  bonk,  on  what  is  now  Front 
street)  between  Market  and  Limestone  streets.  Mason  County  was  ommized  in  1788, 
prior,  in  fact,  to  the  admission  of  Kentucky  as  a  State.  Limestone  (Maysville)  was 
established  as  a  town  bv  the  l^slature  oi  Viiginia  in  1787,  but  in  1793  the  name 
was  changed  to  Maysville.  As  early  as  1785  the  settlement  was  a  distributing  center 
for  the  interior  of  the  State  via  Lexmgton,  to  which  point  a  road  had  been  opened. 
The  city  was  incorporated  in  1883,  and  in  1848  it  became  the  county  seat  of  Mason 
County. 

The  present  population  of  Maysville  is  estimated  at  about  9,000.  There  are  four 
banks,  with  an  aggregate  capital  of  $335,000  and  annual  deposits  of  about  |1,600,000. 
The  city  has  extensive  manufoctures,  including  tobacco,  plows,  saddlery,  brick,  fur- 
niture, machine  works,  flouring  and  sawmills,  and  4  distilleries.  It  is  also  an 
important  market  for  tobacco,  com,  wheat,  and  garden  products.  The  city  is  entered 
by  the  Chesapeake  and  Ohio  and  Louisville  and  Nashville  railroads. 

Maysville  is  the  terminal  point  of  one  steamboat  packet  line,  is  connected  with  the 
town  of  Aberdeen,  Ohio,  by  steam  ferry,  and  is  a  r^ular  stopping  point  for  all  pack- 
ets plyinff  between  Cincinnati  and  upper  Ohio  pomts.  In  1899  there  were  1,030  land- 
ings made  bv  the  steamboats  at  the  public  wnarf,  besides  about  8,000  landings  for 
purely  local  businesB  (ferry).  The  city  lies  along  a  8lig:htly  concave  shore,  opposite 
a  long  pool  of  rather  deep  water,  and  just  below  a  crossing  of  the  channel  from  the 
Ohio  to  the  Kentacky  shore.  Limestone  Creek  debouches  into  the  Ohio  River  about 
800  feet  above  the  public  landing.  Immediately  below  Limestone  Creek  is  a  small 
bar,  caused  by  material  (sand^  gravel,  and  small  stone)  which  has  been  carried  out 
by  the  creek.  Just  below  this  bar  is  situated  a  coal  mcline  and  landing.  At  the 
public  wharf  a  wharf  boat  is  moored,  and  between  the  wharf  boat  and  coal  incline 
IS  the  landing  of  the  ferryboat  which  plies  between  Maysville  and  the  town  of  Aber- 
deen, on  the  Ohio  shore.  Above  the  mouth  of  Limestone  Creek  the  water  ia  shoal, 
and  ther^ore  not  well  adapted  for  the  location  of  an  ice  harbor.  From  the  mouth 
of  Limestone  Creek  downstream  good  water  extends  past  the  dtv  front  for  nearly 
half  a  mile,  and  near  the  lower  end  of  this  frontage  a  second  coal  landing  is  located. 

There  are  probably  few  locations  where  an  ice  pier  would  afford  greater  advan- 
tages than  Maysville  as  a  refoge  against  running  ice,  as  it  would  be  accessible  at  even 
very  low  stages  of  the  river. 

Ooeervations  were  made  of  the  direction  taken  by  floatins  objects  poasing  the  public 
wharf  at  Maysville,  the  stage  of  the  river  being  al)out  11}  feet  The  main  current  of 
the  river,  after  crossing  from  the  Ohio  shore  toward  the  Kentucky  shore,  appears  to 
follow  nearly  parallel  to  the  south,  or  Kentucky,  shore,  and  about  200  feet  distant 
therefrom,  mm.  the  mouth  of  Limestone  Creek  to  a  point  one-half  mile  or  more 
below,  whence  it  trends  toward  the  middle  of  the  river.  The  small  bar  at  the  mouth 
of  Limestone  Creek  appears  to  deflect  the  current  of  the  river  even  at  the  stage  men- 
tioned, and  at  or  near  low  water  it  probably  exerts  a  much  greater  effect  It  is 
believed  that  an  ice  pier  located  near  the  mouth  of  Limestone  Creek  would  operate 
to  deflect  the  running  ice  to  such  an  extent  that  the  public  whaif  and  river  front  of 
Maysville  would  be  protected  for  a  length  of  from  one-fourth  to  one-half  mile. 

Interviews  with  the  mayor  and  leading  citizens  of  Maysville,  including  members 
of  the  improvement  conmiittee,  indicate  a  strong  desire  to  have  the  present  natural 
harbor  protected  from  running  ice  b]^  the  construction  of  an  ice  pier.  The  steam- 
boat men  who  could  be  interviewed  desire  to  have  such  pier  constructed.  The  owners 
of  the  land  opposite  and  just  below  the  probable  site  of  a  pier  signify  a  willingness 
to  relinouish  their  ripaaian  rights,  bo  far  as  the  use  of  the  harbor  adjoming  the  piers 
during  the  time  of  running  ice  is  concerned. 

The  annual  river  tonnage  (coal  and  general  merchandise)  passing  Maysville  is  esti- 
mated at  6,400,000  tons. 
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On  acooont  of  theTamng  oonditions  which  prevail  during  the  late  hXL,  winter,  and 
early  gpring  months,  wnen  the  bulk  of  this  tonnage  is  moved,  it  is  difficult  to  arrive 
at  a  precise  estimate  of  thje  percentage  of  such  total  tonnage  as  might  under  certain 
conditions  be  affected  by  the  construction  of  an  ice  harbor  at  or  near  Maysville,  Ky. 

During  a  comparative  open  winter  the  ice  f re(][uently  runs  at  intervals,  leaving  the 
river  open  at  intervening  periods.  Buch  conditions  tempt  the  coal  shippers  to  send 
out  loaded  tows  to  the  down-river  markets,  and  to  bring  back  the  empty  bargee— the 
latter  running  from  one  safe  harbor  to  another  as  opportunity  offers.  The  ascending 
tows  of  empty  baiges  naturally  take  the  greater  risk  m  their  endeavor  to  make  home 
ports  on  the  Kanawha  and  MlonongaheJla  rivers  before  navigation  is  entirely  closed 
by  the  next  run  of  ice. 

A  rough  approximation  of  the  annual  tonnage  likely  to  be  affected  by  the  construc- 
tion of  an  ice  narbor  at  Maysville,  Kj,,  would  be  350,000  tons,  wi^  a  value  of  about 
$700,000.  At  the  present  time  there  is  no  ice  harbor  suitable  for  tows  of  anv  consider- 
able size  between  Cincinnati,  Ohio,  and  Portsmouth.  Ohio,  a  distance  of  about  118 
miles.  At  the  latter  point  there  is  an  ice  pier  of  four  cribsi  The  time  usually  occupied 
in  making  the  run  between  the  pofnts  named  is.  for  loaded  tows  descending  the 
river,  from  sixteen  to  twenty  hours;  and  for  ascending  tows  with  empty  barges,  from 
thirty  to  thirty-six  hours.  E'er  regular  packets  or  other  steamers  unincumb^ed  with 
t^ws  the  time  occupied  in  making  the  passage  is  of  course  much  leas. 

If  a  safe  ice  harbor  of  adeouate  size  were  to  be  provided  at  some  point  about  mid- 
way between  Gindnnali  and  rortsmouth,  the  risk  of  accident  to  floating  craft  would 
be  diminished  about  one-half,  as,  instead  of  from  thirty  to  thirtyndx  hours  being 
consumed  by  a  tow  in  making  the  upward  run  hrom  Cincinnati  to  the  next  harbor 
above,  only  about  fifteen  or  eighteen  hours  would  be  required. 

The  ice  pier  at  Ripley,  Ohio  (two  cribs),  8  miles  below  Maysville,  Ky.,  affords 
neither  adequate  protection  as  regards  size  nor  safe  approach  during  low  stages  of 
the  river^  as  the  water  below  the  pier  is  shallow. 

Maysville,  on  the  other  hand^  is  a  natural  low-water  harbor,  having  a  good  depth 
of  water,  but  no  protection  against  running  ice. 

In  view,  therefore,  of  the  amount  of  river  traffic  passing  Maysville,  Kv.,  the  nat- 
ural adaptability  of  the  locality  as  an  ice  harbor,  and  the  greatly  increasea  protection 
which  such  a  harbor  would  anord  river  interests,  I  have  the  honor  to  favorably  rec- 
ommend the  locality  of  Maysville,  Ky.,  for  the  construction  of  an  ice  pier  to  consist 
of  at  least  three  cnbs.  A  survey  sufficient  to  determine  the  precise  location  of  the 
pier,  together  with  plan  and  estimates  of  cx)6t,  and  other  reports,  is  estimated  to  cost 
only  about  $100,  the  greater  part  of  the  information  beiug  abeady  on  hand  in  the 
shape  of  past  surveys  and  reports  upon  this  part  of  the  Ohio  River. 
Very  respectiully,  your  obedient  servant^ 

R.  R.  JONSBj 

AasiOant  Engmeer^ 
Maj.  Wm.  H.  Bixbt, 

Corps  of  Engineers,  U.  8.  A. 


SURVEY  OP  OHIO  RIVEB  WITH  A  VIEW  TO  THE  OONSTRUOTION  OP  A  PIEB 
FOR  A  HARBOR  OP  REFUOE  ON  THE  SOUTH  SHORE  AT  MAYSVILLE, 
KENTUCKY. 

United  States  Engineer  Qffige, 
OmcinruUi^  OMo^  Ifovember  H^  1900. 

General:  I  have  the  honor  to  submit  herewith  a  report  upon  a 
aurvey  of  the  Ohio  River  at  or  near  Maysville,  Ky.,  with  the  view  to 
the  construction  of  a  pier  for  a  harbor  of  refuge  on  the  south  shore  of 
the  river  at  that  place,  as  req^uired  by  the  act  of  Ciongress  approved 
June  6.  1900,  as  well  as  by  instructions  of  letters  from  your  office 
under  aate  of  June  13  and  September  15,  1900. 

Tlie  field  work  of  this  survey  was  made  under  my  direction  by 
Assistant  Engineer  B.  R.  Jones.  A  reduced  map^  of  the  locality, 
showing  the  focation  of  the  proposed  ice  piers,  is  herewith  inclosed; 

*  Not  printed. 
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this  map  being  the  same  as  accompanied  the  report  on  preliminary 
examination,  and  the  original  tracing  being  already  in  your  office. 

Maysville,  county  seat  of  Mason  County,  Ky.,  is  situated  on  the 
south  shore  of  the  Ohio  River  about  405  mUes  below  Pittsburg,  Pa., 
and  only  61  miles  above  Cincinnati.  Ohio.  It  lies  approximately  mid- 
way between  Cincinnati,  Ohio,  ana  Portsmouth,  Onio.  The  city  has 
at  present  a  population  estimated  at  about  9,000.  MaysviUe  is  entered 
by  two  important  railways,  and  is  a  regular  stopping  place  for  all 
packets  between  Cincinnati  and  points  on  the  Upper  Onio,  1,030  land- 
ings having  been  made  by  such  packets  at  the  public  wharf  during  the 
year  1899.  In  addition  to  these,  the  landings  lor  purely  local  business 
numbered  in  1899  about  8,000.  The  river  tonnage  passing  MaysviUe 
annually  is  now  estimated  at  6,400,000  tons,  with  a  total  value  of  about 
$12,800,000. 

There  is  no  good  ice  harbor  in  the  Ohio  River  at  present  between 
Portsmouth  and  Cincinnati,  a  distance  of  113  miles.  MajrsviUe  is 
already  an  excellent  natural  harbor  at  low -water  stages,  lacking  only 

i)rotection  against  running  ice.  An  ice  pier  consisting  of  three  cribs, 
ocated  just  below  the  mouth  of  Limestone  Creek,  would  probably 
serve  to  protect  the  city  frontage  for  a  length  of  from  one-fourth  to 
one-half  mile  downstream  from  the  creek,  and  would  be  of  ^eat  use 
to  the  general  river  traffic,  as  well  as  to  the  local  navigation  interests 
of  the  city  of  MaysviUe.  In  my  opinion,  an  ice  harbor  at  MaysviUe 
is  worthy  of  construction  by  the  General  Government. 

Artificial  ice  harbors  on  the  Ohio  River  have  in  the  past  been  formed 
by  the  construction  of  from  2  to  4  stone-fiUed  timber  cribs  placed 
in  the  river  near  the  shore  which  it  is  desired  to  protect  from  running 
ice,  the  entire  combination  of  such  cribs  being  termed  an  ice  pier. 
Each  crib  is  about  17  feet  wide  and  20  feet  long  on  top,  with  tnree 
sides  almost  vertical,  and  the  fourth  side,  the  one  facing  upstream, 
being  given  a  slope  of  about  6  feet  vertically  to  5  feet  horizontally. 
The  cribs  are  usuallv  placed  about  20  feet  apart  measured  across  the 
river,  and  about  12  feet  apart  measured  up  and  down  the  river,  the  crib 
nearest  the  shore  being  placed  farthest  upstream.  The  cribs  are  given 
heights  of  from  30  to  40  feet  above  low  water,  the  outer  pier  Being 
lowest  and  the  pier  next  the  shore  being  highest.  An  ice  pier  built  in 
this  way  of  2,  3,  or  4  cribs  forms  altogether  a  half -open  pier,  with  a 
sloping  upper  face  which  catehes  the  ice,  breaks  it,  and  forms  it  into 
an  ice  gorge  extending  obliquely  from  the  shore  to  the  outer  crib,  by 
which  subsequent  ice  is  deflected  toward  the  center  of  the  river  in  such 
way  as  to  leave  a  comparatively  clear  open  harbor  for  water  craft  below 
the  ice-pier  cribs. 

The  value  of  such  ice  piers  as  a  protection  from  running  ice  in  the 
Ohio  River  has  been  aptly  demonstrated  in  past  years  at  the  points, 
such  as  Middleport  and  Gallipolis,  where  such  ice  piers  have  been 
constructed,  either  by  private  parties  or  by  the  Unitea  States  Govern- 
ment. In  order  to  be  of  special  value,  however,  such  piers  should  be 
so  located  as  to  protect  an  already  existing  good  natural  depth  of 
water  below  them,  or  the  place  below  must  he  speciaUy  dredged. 

Ice  piers  of  stone-filled  timber  cribs,  buUt  and  located  in  the  man- 
ner above  described,  give  exceUent  results,  but  have  been  found  to  rot 
out  to  such  an  extent  in  twelve  or  fifteen  years  as  to  either  need  entire 
replacement  or  to  need  repair  at  a  cost  almost  as  great  as  that  of  a 
new  pier.    When  first  used  in  the  Ohio  River  sucn  piers  cost  only 
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about  $2,500  per  crib.  A  few  years  later  the  cost  amounted  to  about 
$3,500  per  crib,  the  increased  cost  bein^  due  to  the  advance  in  prices 
of  timber,  stone,  and  labor,  especially  flaat  of  good  timber.  To-day 
similar  cribs  are  estimated  to  cost  $6,000  per  crib,  or  $18,000  per  ice 
pier  of  3  cribs.  Owing  to  the  perishable  nature  of  timber,  it  is  now 
advisable  to  substitute  concrete  and  iron  for  timber  and  iron  as  far  as 

Bossible,  especially  as  concrete  piers  can  be  built  to-day  at  a  cost  very 
ttle  in  excess  of  those  of  timber. 

An  ice  pier  composed  of  three  small  separate  piers  with  concrete 
walls,  tied  together  with  iron  rods  and  filled  with  stone  or  loose  gravel, 
the  whole  resting  on  a  crib  and  concrete  foundation  expected  to  be  so 
solid  as  to  last  forty  or  fifty  years  or  more  without  any  considerable 
repair,  is  estimated  to  cost  $21,000  if  built  at  Maysville  in  the  loca- 
tion shown  on  the  accompanying  map. 

Such  a  construction  is  considerea  as  justified  by  the  commerce 
involved,  and  an  appropriation  for  that  amount  by  the  General  Gov- 
ernment for  such  construction  is  herewith  recommended. 
Very  respectfully,  your  obedient  servant, 

Wm.  H.  Bixbt, 
Major^  Corps  ofEngmeers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers  U.  S.  A. 
(Through  the  Division  Engineer.) 

[FiiBt  indorsement] 

U.  S.  Engineer  Office,  Southwest  Division, 

New  York,  Nomfnher  «7, 1900. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

I  concur  in  the  opinion  of  Major  Bixby  that  the  interests  of  com- 
merce justify  the  construction  of  an  ice  pier  at  Maysville,  Ky.,  con- 
sisting of  three  detached  piers,  and  also  m  his  recommendation  that 
they  be  built  of  concrete  and  iron,  at  an  estimated  cost  of  $21,000. 

Henbt  M.  Robert, 
Colonel  J  Corps  of  Engmeers^ 

Dimsion  Engineer. 
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IMPROVEMENT  OF  HARBOR  AT  PITTSBURG,  PENNSYLVANIA,  OF 
ALLEGHENY  RIVER,  PENNSYLVANIA,  AND  OF  MONONGAHELA 
RIVER,  WEST  VIRGINIA  AND  PENNSYLVANIA. 


REPORT  OF  MAJ.  CHAS,  F,  POWELL,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1901,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVBMBMTS. 


1.  Monongahela  River,  West  Viiginia. 

2.  Mononjgahela  River,  Pennsylvaiiia. 

3.  Operating  and  care  of  locks  and  dams 

Noe.  1  to  9,  Mononflshela  River. 

4.  Harbor  of  Pittabuig,  Pennsylvania. 


5.  Construction  of  locks  and   dams  at 

Herr  Island,  above  the  head  of  Six- 
mile  Island,  and  at  Springdale, 
Allegheny  River. 

6.  Allegheny  Kiver,  Pennsylvania. 


HARBOR  LINKS. 

7.  Ohio  River  at  Allegheny  City,  Pennsylvania. 


Engineer  Office,  United  States  AsifY, 

Pittshirg,  Pa.^  July  19,  1901. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports  of 
works  under  my  charge  for  the  year  ending  June  30,  1901. 
Very  respectfully,  your  obedient  servant, 

Chas.  F.  Powell, 
McyoT^  Corps  of  Engmeera. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  A. 


H  H  I. 

IMPROVEMENT  OF  MONONGAHELA  RIVER,  WEST  VIRGINIA. 

The  building  of  four  locks  and  dams  and  completing  two  locks  and 
dams,  comprising  this  improvement,  were  readvertisedfor  bids  in  the 
early  part  of  the  year,  and  a  contract  awarded  for  all  the  works.  The 
contractor,  entered  upon  the  site  at  No.  11  and  began  active  operations. 
The  contract,  however,  proving  a  failure,  the  works  were  again  read- 
vertised,  and  then  for  a  fourth  time,  and  new  contracts  executed  foi 
Nos.  10, 11, 12,  and  13. 

Three  awards  in  succession  were  made  for  Nos.  14  and  15,  and  con- 
tract entered  into  on  the  third  award  for  these  locks  and  dams  with  The 
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T.  A.  GUlespie  Company,  of  Pittsburg,  at  prices  pertaining  to  the  first 
award.    This  contract  has  been  approved  since  tne  end  of  the  year. 

Lock  amd  Dcrni  No.  10. — Small  nired-labor  operations  and  job  work 
let  under  competition,  begun  here  near  end  of  previous  year  upon 
annulment  of  contract,  were  continued  on  account  of  failure  of  subse- 
quent contract  and  defective  or  exposed  condition  of  parts  of  the  work. 
Two  top  courses  of  unfinished  upper  guard  crib,  showing  fungi  and 
decay,  were  replaced  with  sound  timbers  and  the  crib  built  six  courses 
higher  and  ballasted.  Bad  filling  of  lower  guard  and  land  cribs  was 
removed  to  near  pool  level,  open  spaces  between  timbers  closed  with 
stone  and  the  ballEist  properly  replaced,  and  for  the  land  crib  brought 
to  full  height,  top  paved,  and  snubbing  post  dressed  to  shape.  The 
lock  cofferaam  was  repaired.  Its  lower  leg  bad  to  be  rebuilt,  and  was 
laid  diagonally  downstream  to  inclose  a  considerable  section  of  bank 
where  flood  volumes  pouring  through  the  open  lock  and  the  gap  at 
middle  of  dam  had  done  much  damage  and  threatened  more.  The  con- 
tract land  crib  having  moved  bodily  a  few  inches,  the  filling  behind  it 
was  taken  out  and  suitable  material  properly  placed  instead,  and  con- 
crete footing  blocks  laid  in  small  trenches  cut  in  the  ledge  rock  against 
outer  ends  of  bottom  crib  ties.  The  upper  end  of  face  of  crib  was  bev- 
eled to  better  join  with  the  lock-chamber  face.  An  extension  of  this 
crib  having  bottom  timbers  bolted  to  the  rock  12  feet  width,  height  of 
2  feet  above  pool  and  103i  feet  length  was  built,  and  the  lower  part  of 
the  slope  of  the  bank  paved  for  40  feet  downstream  therefrom.  The 
bank  next  above  the  lock  and  wing  wall  having  been  badly  cut,  a  12-foot 
protection  and  guide  crib  30  feet  long  was  built  there  to  part  height, 
anchored  by  bolts  and  concrete  stops  to  the  rock  base,  and  good  filling 
put  behind  and  the  top  bank  riprapped.  Old  pieces  of  contractor's 
plant  left  in  the  lock  chamber  and  fillinff  culverts,  together  with  much 
waste,  debris,  and  deposit,  projections  of  the  rock  bottom  above  proper 
level  and  all  loose  or  partly  loose  rock  were  removed.  Depressions 
in  the.  surface  of  the  rock,  which  is  disposed  in  thin  layers  and  apt  to 
be  disrupted,  were  concreted  to  the  general  level.  Timoer  cushions  at 
sills  of  lower  level^  oak  hollow  quoins  at  the  adjacent  gates,  and  tem- 
porary filling  of  middle-gate  recesses  left  for  future  use  when  foniiing 
the  concrete,  were  placeato  pool  level.  In  general,  necessary  low-level 
work  was  done  while  the  cofferdam  was  useful  to  avoid  maintaining  the 
coffer  and  another  pumping  out  of  the  lock.  Filling  valve  frames,  the 
valves  and  operating  parts,  timber  cushions  at  upper  sills,  and  20  snub- 
bing pins  on  lock  walls  were  also  set,  and  sevenil  defective  places  in 
the  lock  walls  and  dam,  generally  at  the  facing,  repaired  by  cutting 
out  the  unsound  mortar  or  concrete  and  making  good  refilling. 

The  grounds  were  grubbed  and  cleared,  stumps  and  drift  along  the 
bank  burned  or  removed,  and  form  boards  left  at  lock  walls  taken  off. 
Grading  of  the  lock  grounds  was  completed.  In  connection  with  it  a 
rubble  masonry  head  wall  founded  on  rock  was  built  across  the  mouth 
of  a  deep  ravine,  back  and  next  upstream  from  the  lock,  and  a  30-inch 
sewer  pipe  about  200  feet  long  laid  from  the  wall  to  the  river  for  car- 
rying storm  water.  The  meandering  deep  ditch  across  the  lock  land 
cut  by  waters  from  the  ravine  was  filfed;  also,  a  rubble  masonry  retain- 
ing  wall  370  feet  long,  a  60-foot  section  of  which  is  8  feet  high  above 
the  lower  ground  andof  8  feet  base  and  other  portions  6  feet  nigh  and 
6  feet  base,  all  with  ample  weepers,  was  constructed  against  the  foot 
of  the  steep  hillside  near  positions  for  lock  dwellings  and  opposite  the 
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lock;  basement  walls  for  the  dwellings  built,  drainage  pipes  laid,  and 
bank  slopes  and  lock  terreplein  partly  paved. 

At  the  abutment  of  the  aam  a  4:-f oot  concrete  core  wall  running  well 
into  the  bank  was  made,  the  grading  of  abutment  slope  nearly  com- 

?leted,  and  the  slope  paved  to  near  flood  line  for  a  length  of  158  feet, 
'he  paving  foots  against  a  low  concrete  wall  founded  in  the  rock. 

The  whole  amount  of  excavation  done  during  the  year  is  24,140  cubic 
yards;  embankment,  14,680  cubic  yards;  masonry  wall  laid,  450  cubic 
yards,  and  paving  laid,  965  square  yards. 

Lock  and  Dam  No.  11, — ^The  new  contractor  began  preparations  on 
the  ground  for  work  only  near  end  of  the  year,  the  execution  of  con- 
tract papers  having  been  delayed  and  the  season  generally  unfavorable 
for  river  work. 

Locks  and  Dams  Nbs.  12  and  13. — ^The  contractor  here  started  opera- 
tions promptly  at  No.  12,  but  met  with  interruptions  by  river  rises.  A 
cofferdam  at  the  lock  space,  temporary  trestle  across  the  river  for 
transporting  machinery  from  the  railroad  to  the  lock  side,  a  cement 
house  and  other  buildings  were  built,  and  erection  of  cableway  across 
the  river  begun.  The  lock  site  was  grubbed  and  cleared  and  1,150 
cubic  yards  of  material  excavated  and  500  yards  put  in  embankment. 

It  is  proposed  to  apply  the  available  balance  and  appropriation 
recommended  on  existing  contracts,  contract  for  building  Locks  and 
Dams  14  and  15,  and  for  remaining  lock  and  gate  irons  and  accessorv 
works  not  covered  bv  contracts  named,  at  Nos.  10  and  11,  or  12,  accord- 
ing to  progress  on  their  main  structures. 

Money  statement. 

July  1,  1900,  balance  unexpended $688,084.27 

June  30,  1901,  amount  expended  during  fiscal  year 46, 296. 74 

July  1,  1901, balance  unexpended 642,787.53 

July  1,  1901,  outetanding  liabilities 20,124.75 

July  1,  1901,  balance  available 622,662.78 

July  1,  1901,  amount  covered  by  uncompleted  contracts 494, 561. 78 

Amount  (estimated)  required  for  completion  of  existing  project 350, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 260, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4.  1897. 


APPBOPRIATIONS. 

June  10,  1872,  improving  Monongahela  Itiver  between  Morgantown  and 
New  Geneva $25,000 

March  3,  1873,  improving  Upper  Monongahela  River,  near  Morgantown, 
W.  Va 66,000 

June  23,  1874,  improving  Upi)er  Monongahela  River,  near  Morgantown, 
W.  Va :: 25,000 

March  3,  1875,  improving  Upper  Monongahela  River,  near  Morgantown, 
W.  Va ' 22,000 

June  18,  1878,  improving  Monongahela  River,  West  Virginia  and  Penn- 
sylvania          25,000 

March  3,  1879,  improving  Monongahela  River,  West  Vii^ia  and  Penn- 
sylvania         24,000 

June  14,  1880,  improving  Monongahela  River,  West  Virginia 26, 000 

March  3,  1881,  improvmg  Monongahela  River,  Pennsylvania  and  We^t 
Virginia 25,000 

August  2, 1882,  improving  Monongahela  River,  West  Virginia 25, 000 

July  5,  1884,  improving  Monongahela  River,  West  Virginia 45, 000 
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August  6,  1886,  improving  Monongahela  River,  Pennsylvania  and  West 

Virginia $90,900 

August  11,  1888,  improving  Monongahela  River,  West  Virginia 35, 000 

September25,  1889  (allotment) 4,000 

July  13, 1892,  improving  Monongahela  River,  West  Virginia 25, 000 

August  18,  1894,  improving  Monongahela  River,  West  Vii^nia  and  Penn- 
sylvania    20,000 

June  3,  1896,  improving  Upper  Monongahela  River,  West  Virginia 30, 000 

June  4, 1897,  improving  Upper  Monongahela  River,  West  Virginia 350, 000 

July  1,  1898,  improving  Upper  Monongahela  River,  West  Virginia 400, 000 

Total 1,261,900 


CcmiraCti  in  force. 


No. 


Name  of  contractor. 


Character  of  work. 


Date  of- 


Approval. 


^^^or^'^      Expiration. 


TheT.A.GmespieCk). 


Baker&Judaon.GIov- 
erBviUe,  N.  Y. 


Building  locks  and  dams 
12  and  18  on  Monongahela 
River  above  Morgan  town. 

Ck)mpleting  locks  and  dams 
10  and  11  on  Monongahela 
Rlyer  above  Morgantown. 


May    8,1901 
June  8,1901 


May  24,1901 
June  26, 1901 


May  24, 1903 
June  26,1908 


No. 


Name  of  con- 
tractor. 


Rates. 


a 

L 

B 


8i2 


II 
p 


II 


t 


CD 


6*49 

1^ 


it 

0<r 


58 


I 


5      '    ^ 


TheT.A.GU- 
lespie  Ck>.. 

Baker  &  Jud- 
8 on,  GIov- 
ersyille, 
N.Y 


1600 


200 


90.40  Sl.OO 


S1.60  90.80 


.GO 


1.25 


8.00 


.80 


18.10 


7.25 


t2.00  92.25  988.00 


950.00  950.00 


90.04*90.04 


2.00  2.50 


80.00 


80.00 


60.00 


.05 


.05 


COMMXBCIAL  STATISTICS. 


Two  lines  of  daily  packets  run  from  Pittsburg  to  Morgantown,  and  two  towboats 
do  jobbing  in  p6ols  8  and  9,  belonging  to  the  slSckwater  system  of  the  river  in  West 
y  iiginia.  Sucn  boats  would  probcni>ly  run  in  the  new  pools,  besides  those  which  may 
be  engaged  in  expected  coal  traffic  there. 

Oomparaiive  traffic  passed  through  United  States  locks  Nos,  8  and  9. 


TiorkNo.8. 

Lock  No.  9. 

Year. 

Passen- 
gers. 

Freight. 

Passen- 
gers. 

Freight. 

Calendar  year: 

1892 

Number. 
18,663 

Tims,  a 
20.770 

Number. 
17,932 
23,982 
16,968 
11,459 
11,296 

Tant.a 
20,644 

1893 

24,534        17,587 
18,610  '      24,329 
15,107  1      19,826 
11,006  '      81.722 

19,427 

1894 

17, 134 

1895            ..  .                    

10, 759 

1896 

13,736 

Fiacalyear: 

29,124 

64,188 

26,428 

83,543 

1,899                

27,156 
23,794 
18,886 

73,837 
72,317 
89,545 

25,310 
21.609 
15,523 

41,508 

1900 

67,211 

1901 

32,486 

a  2,000  pounds. 
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H  H2. 

IMPROVEMENT  OF  MONONGAHELA  RIVER,  PENNSYLVANIA. 

The  act  of  March  3,  1899^  provided  for  enlargement  and  improve- 
ment of  Lock  No.  6,  extension  of  fender  and  mooring  crib  300  feet 
and  building  deflecting  dike  at  Lock  No.  3,  and  for  additional  pieces 
of  floating  plant.  The  dams  named  are  part  of  the  extensive  slack- 
water  system  acquired  by  the  United  States  in  1897. 

Extensive  work  at  the  lift  wall  and  other  parts  near  head  of  Lock  6 
had  been  done  in  the  previous  year.  The  remaining  enlargement  and 
improvement  of  the  lock  was  accomplished  late  last  fall  and  winter, 
except  tiiat  the  concrete  superstructure  of  new  upper-guard  wall  was 
not  built;  its  heavy  timber  loundations  were  laid  and  temporary  fender 
for  boats  erected  on  its  top,  the  river  having  been  too  high  all  the 
spring  and  early  summer  for  advantageously  laying  the  lower  courses 
of  the  concrete  top.  The  lock  walls  were  extended  at  their  lower  ends : 
new  lower  miter  sill  built  6  feet  farther  downstream  than  the  old  sill 
and  lowered  1.6  feet;  guard  sill  of  same  elevation  added;  lower  gates 
rebuilt  and  hunff  in  oak  hollow  quoins  and  upper  ends  of  former  gate 
recesses  filled.  TPenstock  section  of  flume  ana  outlet  for  turbine  were 
built  in  the  masonry  on  land  side.  A  concrete  guide  wall,  114i  feet 
long,  was  constructed  below  and  in  prolongation  of  land-chamber  wall; 
rock  bottom  at  lower  entrance  was  excavated  within  limits  of  coffer- 
dam to  give  1  foot  gi*eater  depth  than  on  the  sills,  and  dred^ng  done 
along  the  low-water  line  downstream  from  cofferdam  and  at  site  of  new 
upper-guard  wall.  The  old  crib  on  outside  of  river  wall,  put  there 
to  nelp  sustain  the  weak  wall,  was  removed;  a  good  new  crib  built  to 
pool  surface;  space  between  crib  and  wall  concreted  and  the  concrete, 
li  to  2  feet  tluck,  earned  against  back  of  wall  to  top,  all  voids,  and  bad 
jointing  previously  picked  out,  being  refilled  at  time  of  the  backing. 
The  rock  bottom  of  lock  chamber  was  deepened;  fire-clay  seams  under 
long  sections  of  the  walls  cut  out  and  mled  with  mortar,  and  these 
places  faced  with  concrete;  also  voids  in  face  of  river  wall  where  the 
stones  had  been  forced  back  several  inches  and  even  more.  About  600 
square  yards  of  faces  of  walls  were  dressed  to  vertical  planes,  bad 
jointing  picked  out  and  properly  replaced.  The  walls  were  then  thor- 
oughly grouted.  All  work  upstream  from  lower  end  of  old  lock  walls 
was  done  by  the  hired  labor  repair  crews. 

Opemtions  were  prosecuted  under  much  difficulty  and  with  some 
delay  from  cold  weather  and  freshets,  but  done  at  the  season  of  least 
traffic.  While  the  lock  was  closed  to  navigation  a  transfer  incline 
over  the  dam  for  accommodation  of  traffic  was  maintained  when  prac- 
ticable; at  other  times  and  when  packets  ran,  transfers  were  maae  by 
land. 

At  Lock  No.  3  the  deflecting^  dike  was  completed,  also  substantially 
the  fender  crib  extension.  This  was  intended  for  first  construction  to 
be  a  concrete  wall  resting  on  pile  foundation,  built  in  the  river  along 
low-water  line.  The  owner  of  abutting  property  would  not  permit 
material  to  be  taken  across  his  unoccupied  lands  from  the  adjacent  rail- 
road, neither  his  land  to  be  occupied  by  working  plant,  even  with 
rental,  until  the  land  was  purchased  at  an  excessive  price.  On  the 
other  nand  delays  had  ensued  by  negotiation,  and  it  was  not  deemed 
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advisable  to  occupy  at  the  time  the  lock  entrance  with  protections, 
forms,  and  floating  plant  for  concrete  work.  So  the  work  was  made 
for  present  use  of  pile  construction,  loiig  piles  being  used  and  stoutly 
braced,  and  then  faced  with  5-inch  oak  plank  and  decked,  and  with 
the  expectation  that  when  the  pile  tops  decay  or  weaken  the  piles  will 
be  cut  off  below  low  water,  timber  platform  laid,  and  masonry  wall 
erected.  v» 

It  is  proposed  to  apply  the  available  balance  at  Lock  and  Dam  No.  6, 
in  completion  of  upper  guard  wall;  enlarging  the  dam,  improving 
its  abutment,  and  at  improvement  work  at  lock  machinery,  grounds, 
and  buildings^  and  for  authorized  floating  plant. 

The  following  extract  from  report  by  Assistant  Engineer  T.  P. 
Roberts  gives  quantities  and  further  details  of  the  work: 

Before  any  work  could  be  done  by  the  contractor  it  was  necessary  to  close  the 
numerous  large  leaks  through  the  river  wall  of  the  lock,  for  without  doing  this  the 
cofferdam,  designed  to  include  the  lock  chamber  and  a  considerable  area  of  river 
bed  below  the  lock,  could  not  have  been  pumped  out.  Owing  to  important  work 
undertaken  at  Lock  No.  7  the  repair  crew  was  not  able  to  start  work  at  No.  6  until 
late  in  September,  and  progress  was  retarded  by  the  unexpected  necessity  of  repair- 
ing a  section  of  the  dam  next  to  the  lock  wall  and  in  dredgmg  out  obstructions  which 
would  have  prevented  steamers  reaching  the  freight  transfer. 

The  work  of  dredging  the  foundations  to  the  rock  bottom  for  the  extension  of  the 
^ide  wall  below  the  lock  involved  the  removal  of  numerous  tree  trunks  and  slabs 
from  sawmills,  etc.,  which  were  found  to  be  solidly  embedded  in  the  river  bank.  It 
was  found  necessary  to  continue  this  shore  dredging  of  rubbish  mixed  with  the  clay 
and  sand  overlying  the  rock  for  several  hundred  feet  downstream  to  obtain  sufficient 
depth  for  loaded  coal  vessels.  By  November  21  the  cofferdam  was  completed,  but  a 
rise  on  the  26th  stopi)ed  work,  and  it  was  not  until  December  11  that  work  could  be 
fairly  started  in  blasting  out  the  foundations  for  the  new  guide  wall. 

The  land-wall  extension,  including  the  penstock,  adds  about  14}  feet  to  the  length 
of  the  wall.  The  new  guide  wall,  as  built  from  the  end  of  the  extension  of  land  wall, 
measures  114}  feet,  making  a  total  length  of  129  feet.  The  guide  wall  proper  is 
reached  by  several  steps  down  from  the  lock  wall;  its  base  width  is  10.9  feet,  top  5 
feet,  and  average  heisht  from  bed  rock  23  feet.  In  making  the  connections  with  the 
old  wall  it  was  found  necessary  to  remove  from  4  to  5  feet  of  the  pld  wall  to  secure 
a  good  bond.  The  river  wall,  as  finally  repaired  and  extended,  is  8  feet  longer  than 
before.  In  the  construction  of  the  extension  of  lock  walls,  guide  wall,  and  penstock 
below  the  lock,  1,445.5  cubic  jrards  of  concrete  were  laid.  In  the  excavation  for 
foundations  for  these  walls  and  in  deepening  the  channel  approach  to  the  lock  within 
the  area  inclosed  bv  the  cofferdam  (excepting  the  lock  chamber  where  the  rock  was 
removed  by  Unitea  States  employees)  the  contractor  moved  495  cubic  yards  of  earth 
and  660  cubic  yards  of  solid  rock.  Owing  to  the  irre^lar,  seamy  nature  of  the  rock 
and  its  softness  in  places  after  exposure  to  the  freezing  weather,  considerably  more 
excavation  was  rendered  necessary  in  securing  foundations  than  was  anticipated, 
and  for  the  same  reasons  an  increase  in  the  amount  of  concrete  work  became  neces- 
sary. Work  on  these  walls  was  successfully  prosecuted  by  the  contractor  regardless 
of  the  temperature,  which  at  times  reached  several  degrees  below  zero,  by  keeping 
the  work  under  cover  and  resorting  to  heating  by  lines  of  steam  pipe  and  stoves  and 
by  warming  the  ingredients  of  the  concrete. 

By  the  middle  of  March  the  contractor  had  completed  his  work  below  the  lock, 
and  on  the  25th  the  cofferdam  was  removed.  Owing  to  high  water  continuing  almost 
uninterruptedly  until  the  end  of  June,  the  contractor  was  unable  to  start  on  the  con- 
crete guani  wall  above  the  lock,  the  timber  foundations  of  which  had  been  placed 
during  the  winter  by  the  repair  crew. 

The  work  of  the  repair  crew  during  the  winter  and  spring  was  scarcely  less  impor- 
tant than  that  done  by  the  contractor  and  required  much  ingenuity  in  shutting  off 
leaks,  choking  down  ^* springs"  issuing  from  the  bedrock,  underpinning  the  lock 
walls  with  concrete  in  extreme  cold  weather,  where  resort  was  had  to  primitive  but 
nevertheless  very  efficacious  methods  of  working  mortar  and  concrete  under  the 
most  trying  conditions. 

The  amount,  112,600,  estimated  as  authorized  by  Department  letter, 
of  funds  for  1902  is  here  repeated.  The  reasons  for  the  estimate 
appear  on  page  3230  of  the  annual  report  for  1900. 
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Commercial  statistics  are  given  with  the  report  upon  operating  and 
care  of  locks  and  dams,  Monongahela  River. 

Money  statement, 

July  1,  1900,  balance  unexpended ^1175,627.67 

June  30,  1901,  amount  expended  during  fiscal  year 73, 307. 45 

July  1,  1901,  balance  unexpended 102,320.22 

July  1,  1901,  outstanding  liabilities 6,710.57 

July  1,  1901,  balance  available 95,609.65 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901 12, 500. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


APPROPRIATIONS. 

August  11,  1888,  costs  of  condemnation,  Lock  and  Dam  No.  7,  Monon- 
gahela River,  Pennsylvania "$5,000.00 

September  19,  1890,  costs  of  condemnation.  Lock  and  Dam  No.  6,  Mo- 
nongahela River,  Pennsylvania '5,000.00 

August  11,  1888,  purchase  of  Upper  Lock  and  Dam  (No.  7),  Mononga- 
hela River n61,733.13 

September  19, 1890,  purchase  of  Upper  Lock  and  Dam  (No.  6),  Monon- 
gahela River '162,000.00 

June  3,  1896,  cost  of  condemnation  property  of  Monongahela  Naviga- 
tion Company  5,000.00 

June  3,  1896,  award  for  property  of  Monongahela  Navigation  Com- 
pany  3,761,615.46 

March  3,  1899,  improving  Locks  3  and  6  and  for  floating  plant 50, 000. 00 

June  6,  1900,  completing  improvement  at  Locks  3  and  6  and  for  float- 
ing plant 135,556.00 

Total 4,285,904.59 

Amount  carried  to  surplus  fund 328,431.77 

3,957,472.82 

^  The  unexpended  balance  July  1,  1900,  reported  in  annual  report  for  1900,  should 
have  been  less  by  expenditures  made  from  appropriation  for  "Costs  oi  condemnation 
property  of  Mononganela  Navigation  Company,'*  not  previously  reported,  viz: 

January  27,  1900,  Treasury  settlement  9630 1200.00 

June  6,  1900,  Postal  Telegraph  Cable  Company,  telegram 20 

Total 200.20 

'  Partly  applied — $98.64  to  surplus  fund. 

'  To  surplus  fund. 

*  Partly  applied— 1161,333.33  to  surplus  fund. 
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H  H3. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS,  MONONGAHELA  RIVER, 
WEST  VIRGINIA  AND  PENNSYLVANIA. 

The  slack- water  system  afforded  by  these  works  comprises  nine  dams, 
at  the  first  four  of  which,  counting  from  mouth  of  tiie  river,  are  double 
locks. 

Monthly  lockages  of  vessels  at  different  dams. 


Dam. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

1900. 
July 

2,010 
1,866 
1,218 
1,129 
1,118 
2,066 

2,180 
603 
2,104 
2,027 
2,067 
1,866 

1,712 
i,S66 
1,184 
1,308 
1,040 
1,980 

1,707 
607 
1,806 
1,811 
2,071 
1,858 

1,200 
1,226 
1,087 
1,333 
1,848 
1,485 

1,483 
707 
1,516 
1,886 
1,577 
1,619 

1,116 
1,167 

898 
1,148 

807 
1,326 

1,254 
652 
1,299 
1,221 
1,406 
1,342 

278 
263 
252 
292 
256 
821 

856 
158 
223 
278 
434 
400 

251 
234 
244 
262 
116 
126 

120 
11 
49 
107 
249 
281 

193 
187 
157 
191 
164 
188 

119 
9 
52 
103 
182 
184 

245 
188 
208 
182 
157 
154 

^ 

63 
107 
188 
IW 

166 

August    ,,,,,,, 

161 

September 

166 

October 

160 

November 

189 

135 

1901. 
January 

128 

February 

6 

March.* 

56 

April 

40 

i^\:;::::::::::::::::::::: 

131 

June 

198 

Total 

19,692 

18,444 

16,787 

18,681 

8,606 

2,048 

1,619 

1,808 

1,471 

The  locks  were  temporarily  closed  to  navigation  for  times  and  reasons 
as  follows: 


Locks. 

Repairs. 

Floods. 

loe. 

Total  time. 

Number 
of  times. 

N0.I: 

Lanpe 

d.  h. 

d.  h.  m. 
4  20  20 

4  20  20 

5  19  50 

5  19  50 

6  19    0 

5  19    0 

8    4    0 
10  16  30 
4    6  45 
2    2    0 
8    2    5 
1    530 

6  7  55 

d.  h. 

5    0 

d.  h.  m. 
420  20 
420  20 

6  19  50 
6  19  60 

6  19    0 
5  19    0 

3    4    0 
10  16  30 

7  6  46 
155    2    On 

68    2    5 
3    580 
37    7  55 

Small 

No.  2: 

jjiige 

flmill    ,                                  .    

No.  8: 

Larsre 

Small 

No.  4: 

Iaiv? - . 

Small 

No.o 

8    0 

al53    0 

60    0 

No.  6 1 

No.  7 

6 

N0.8 

2 

No.  9 

26    6 

7 

a  Lock  closed  for  enlargement  and  improvement.    See  report  Monongahela  River,  Pennsylvania. 

From  the  end  of  July  to  the  last  week  in  November  dry  weather 

Erevailed,  marked  by  lower  water  in  the  middle  and  upper  pools  than 
as  been  experienced  on  the  Monongahela  for  many  years.  From 
September  10  to  October  20,  pool  No.  3,  owing  to  excessive  evapora- 
tion and  leakage  at  the  dam  and  lock  gates,  remained  below  the  level 
of  the  crest  of  the  dam,  and  for  seven  da5'^s  of  this  period  there  was 
less  than  4  feet  depth  on  the  lower  sill  at  Lock  No.  4.  The  freshet 
near  end  of  November  overflowed  the  locks  at  the  lower  end  of  the 
river  to  the  depth  of  nearly  9  feet  on  the  walls,  but  'did  little  damage. 
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January  and  February  were  cold  and  much  ice  formed,  rendering 
navigation  very  difficiQt  at  times.  From  the  first  week  in  March  to 
the  end  of  June  there  was  a  remarkable  succession  of  moderate  freshets, 
keeping  the  river  at  a  depth,  without  the  aid  of  flashboards  on  dams, 
sufficient  for  boats  drawing  8  feet.  The  same  favorable  conditions  for 
river  coal  trade  obtained  during  the  spring  and  early  smmner  on  the 
Upper  Ohio,  so  that  the  great  accumulation  of  loaded  coal  craft  at 
Pittsburg  harbor  from  the  Monongahela  was  shipped  to  down-river 
ports. 

The  following  were  the  principal  repairs  made  to  structures  and 
works  done  for  the  maintenance  of  the  channel: 

Locks  and  DwraNo,  Jf,  Pittsburg. — Basement  walls  and  floors  of  lock 
dwellings,  which  are  frequently  flooded,  were  repaired;  403  square 
feet  of  concrete  floor  were  laid  in  the  basement  of  lock-master's  house, 
and  sewer  drop  repaired.  The  first  story  of  the  river  front  of  lock- 
tender's  dwelhng,  where  the  bricks  were  crumbling,  was  faced  with 
concrete  and  pointed,  and  the  plumbing  work  mentioned  in  last  year's 
report  completed.  A  low  retaining  wall  paralleling  the  lock  walls  part 
way  below  the  boiler  house,  about  196  feet  long,  was  built  to  support 
the  bank  and  make  more  room  for  storage  purposes.  At  two  points 
concrete  steps  were  placed,  leading  up  from  the  terreplein  to  the  storage 
grounds  about  the  warehouse.  At  the  best,  the  facilities  for  storing 
cement,  machinery,  timber,  and  other  supplies  received  at  Pittsburg 
for  use  at  various  points  up  the  river  is  much  cramped.  The  second 
floor  of  the  warehouse  was  fitted  up  for  the  storage  of  ropes  and  small 
articles  and  with  shelving  for  care  of  numerous  patterns  belonging  to 
the  Government.  The  water  wheel  operating  the  river  wall  gates  was 
extensively  repaired  and  furnished  with  new  gear  wheels  and  bronze 
bearings.  Five  carloads  of  heavy  oak  plank  for  renewal  of  the  sheet- 
ing of  the  upper  slope  of  dam  and  several  carloads  of  oak  and  hemlock 
were  received  and  stored  for  the  repairs  of  upper  guide  and  guard 
cribs,  and  materials  purchased  for  extensivelv  repairing  the  lower 
guide  crib.  Several  hundred  feet  of  2-inch  ana  3-inch  oak  plank  were 
used  in  the  renewal  of  the  bumping  plank  on  the  lock  gates.  Faces  of 
cribs  exposed  to  the  abrasion  oi  passing  vessels  were  lubricated  from 
time  to  time  with  heavy  petroleum,  not  only  at  this  lock  but  at  other 
locks  along  the  river.  No  doubt  this  expedient  prolongs  the  life  of 
the  timbers  and  keeps  a  smoother  surface.  Fiasnboar^  were  main- 
tained on  the  dam  during  the  summer  and  until  November.  With 
their  aid  a  depth  of  8  feet  or  over  was  maintained  in  pool  No.  1,  not- 
withstanding the  severity  of  the  drought  from  July  to  October. 

Lochs  (mdDcmt  No,  i?,  Port  Perry. — One  hundred  and  ninety-seven 
feet  3i-inch  shafting  with  bearings  were  placed  on  the  temporary  land 
wall  of  large  lock  for  operation  of  gates,  of  which  90  feet  were  new 
and  107  feet  old  shafting  which  had  been  used  before  the  disruption 
of  the  old  wall,  described  in  last  year's  report;  678  tons  of  derrick 
stone  under  contract  were  placed  below  the  aam  outside  the  river  wall, 
where  a  scour  of  about  80  feet  depth  threatened  the  stability  of  the 
lock  wall.  About  400  feet  B.  M.  oak  plank  were  used  in  repairs  of 
lock  gates.  A  new  cluteh  coupling  was  placed  on  main  line  shaft  on 
land  wall;  600  feet  B.  M.  oak  plank  used  in  repairs  of  crib  at  head  of 
middle  wall;  6,750  square  feet  of  channel  face  of  cribs  lubricated  with 
heavy  oil.  In  July  the  passenger  steamer  J.  G.  Blaine  collided  with 
one  of  the  lower  gates  of  the  small  lock  and  broke  one  of  the  anchor- 
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ages.  A  daplicate  iron  was  on  hand  and  repairs  were  made  without 
serious  detention  to  the  use  of  the  lock.  During  August  it  was  neces- 
sary to  calk  the  flashboards  on  the  dam  with  straw  to  maintain  desired 
pool  depth.  Four  new  buckets  were  placed  in  the  water  wheel  at  the 
dam.  A  freshet  in  November,  overflowing  the  lock  walls  to  the  depth 
of  8.3  feet,  left  a  deposit  of  drift  in  the  large  lock  which  required 
some  time  for  its  removal.  Several  carloads  of  heavy  oak  plank  were 
recdved  and  stored  for  repair  of  upper  slope  of  the  dam.  Up  to  the 
end  of  June  the  water  remained  too  high  and  muddy  for  a  careful 
examination  of  the  dams,  but  it  is  not  thought  that  any  of  them  was 
seriousljr  damaged  by  ice  or  spring  floods.  Material  was  purchased 
for  rebuilding  flie  upper  guide  crib.  The  friction  gearing  on  the  mid- 
dle wall  was  dismantled  and  generally  overhauled. 

LocTcB  cmd  Dam  No.  5,  above  Elizabeth. — It  was  mentioned  in  previ- 
ous report  that  heavy  riprap  stone  was  being  placed  in  a  deep  hole 
below  the  abutment  of  the  dam.  During  the  summer  and  fall  exam- 
ination disclosed  other  points  along  the  £im  and  outside  the  river  wall 
of  the  lock  which  required  similar  protection.  In  all,  between  July 
and  October,  1,466  tons  of  stone  were  deposited  under  contract  below 
the  dam  and  near  the  lock  wall.  The  old  shore  guide  crib,  489  feet 
long  above  the  lock,  which  was  much  decayed,  was  faced  between  Octo- 
ber and  March  with  new  pile  work  strongly  braced,  decked,  and  sheeted 
throughout  its  length,  in  all  there  were  used  in  this  new  work  294 
white-oak  piles,  62,000  feet  B.  M.  oak  plank,  and  10,600  pounds  spikes, 
drift,  and  screw  bolts.  For  about  100  feet  from  the  lock  wall  there  was 
room  for  only  one  row  of  piles,  but  gradually,  as  the  line  of  the  old 
crib  receded  from  the  lock-wall  line  prolonged,  room  was  afforded  for 
two,  three,  and  finally  four  rows  of  piles.  The  piles  were  driven  gen- 
erally to  a  depth  of  about  16  feet  and  placed  4  feet,  center  to  center, 
along  the  river  face  and  sawed  off  at  the  level  of  the  top  of  the  lock 
walls.  The  channel  face  of  the  new  work  was  sheeted  with  5-inch 
and  decked  with  3-inch  oak  plank.  Specially  braced  piles  at  about 
60-foot  intervals  were  left  for  snubbing  posts  for  checking  tows.  The 
turbine  water  wheel  on  the  land  wall  was  taken  out  and  sent  to  a 
machine  shop  for  extensive  repairs.  New  screens  were  placed  in  the 
flumes  and  land-wall  shaft  bearings  rebabbitted.  Thirty -five  feet  of 
the  worst  section  of  the  upper  sheeting  of  the  dam  were  replaced  by 
new  work  in  the  fall.  New  suspension  fork  and  bolt  were  placed  in 
lower  inside  gate  small  lock;  a  new  gate  spar  sheave  set  at  upper  end 
of  small  lock  and  several  of  the  chain  sheaves  about  the  locks,  which  were 
worn  'out,  replaced  with  new  ones.  About  500  feet  B.  M.  oak  were 
used  in  repairs  to  lock  gates.  The  spring  floods  caused  a  very  exten- 
sive deposit  below  the  locks,  threatening  to  stop  navigation  about  the 
middle  of  May.  With  8  feet  on  the  lock  sill,  boats  drawing  only  2  feet 
could  enter  tne  small  lock.  A  dredge  boat  operating  an  orange-peel 
bucket  from  a  revolving  turret,  with  a  boom  nearly  60  feet  long,  was 
secured  to  remove  the  deposit.  This  was  for  the  most  part  coal  in 
small  pieces,  which  had  evidently  been  long  in  the  river,  as  shown  by 
the  rounded  forms  of  the  particles,  ranging  in  size  from  a  half  inch  to  2 
inches  or  more  in  diameter.  Of  this  deposit  the  dredge  boat,  between 
May  15  and  June  21,  removed  11,600  yards  and  placed  it  behind  the 
guide  crib  or  on  the  shore  below,  of  which  quantity  nearly  4,000  cubic 
yards  had  to  be  moved  twice.  Fully  three-quarters  of  the  material 
dredged  was  coal,  as  above  described.    This  influx  of  coal  waste  from 
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the  third  pool  is  difficult  to  account  for,  there  being  no  mines  in  active 
operation  on  the  lock  side  of  the  river  for  several  miles  above  the  dam. 
A  number  of  years  ago  it  was  the  custom  of  operators  at  most  of  the 
mines  to  dump  their  so-called  "coal  dust"  into  deep  holes  in  the  river, 
and  bars  of  such  material,  in  which  much  merchantable  coal  could  be 
found,  were  o<;casionally  foimed  in  the  river.  The  high  floods  and 
heavy  ice  drift  of  the  past  winter  may  have  transportea  this  materiid 
to  and  over  the  dam,  whence  it  was  carried  by  eddy  current  to  near 
lock  entrance. 

Locks  and  Dam  No.  4,^  bdow  Charlerot. — Work  in  overhauling  the 
walls  of  the  small  lock  was  completed  in  July.  In  addition  to  the 
repairs  noted  in  previous  report,  several  leaks  through  and  beneath 
the  foundation  timbers  were  detected  and  closed  with  cement  grout 
During  the  fall  the  upper  guard  crib  was  renewed  with  a  pile-work 
facings  the  new  work  extending  in  prolongation  of  the  lock-chamber 
face  a  length  of  166  feet.  There  were  used  in  this  work  137  piles  31 
to  38  feet  long,  about  24,000  feet  B.  M.  oak  timber  and  plank,  and 
about  4,500  pounds  of  bolts  and  spikes.  Upstream  from  the  pile  work 
6  clusters  of  piles  averaging  19  each  were  driven  on  a  line  convex  to 
the  channel  with  spaces  of  about  25  feet  between  clusters.  The  tur- 
bine on  the  middle  wall  was  repaired  and  new  bronze  bearings  placed 
on  its  shaft  supports.  About  1,350  feet  B.  M.  oak  plank  were  used 
in  repairs  of  lock  gates.  A  platform  on  the  lower  end  of  the  river 
wall,  carried  away  by  the  November  flood,  was  rebuilt;  190  feet  linear 
of  oak  guard  rail  were  placed  on  the  lock  coping  to  prevent  snubbing 
lines  from  cutting  or  wearing  on  the  masonry.  Several  of  the  fric- 
tion drums  of  the  lock  gate  machinery  were  turned  to  make  better 
contact.  The  upper  ^at^  of  the  small  Jock  were  thrown  for  repairs, 
and  four  of  the  old  wickets  in  them  replaced  with  new  ones.  In  May 
work  was  started  in  the  rebuilding  of  the  shore  guide  crib  below  the 
lock.  The  old  crib,  which  was  320  feet  long,  was  much  decayed  and 
beyond  further  repair,  and  as  it  curved  toward  the  river  more  than 
desirable  it  was  removed  entirelv.  Rises  in  the  river  interrupted 
operations  and  caused  slips  of  the  bank  to  come  in,  but  at  the  end  of 
June  162  feet  of  the  lower  portion  had  been  put  together  and  sunk  in 
one  section  with  its  top  showing  above  lower  pool  level.  The  bottom 
of  the  trench  excavated  for  the  crib  is  4  feet  below  the  elevation  of  the 
lower  sill  of  lar^e  lock.  The  width  at  base  of  the  crib  is  15  feet, 
which  will  diminish  to  10  feet  at  the  finished  top,  or  about  10  feet 
above  lower  pool  level;  250  cubic  yards  of  stone  ballast  had  been  placed 
in  the  crib  at  the  end  of  June. 

Lock  and  Darn  No,  5,  above  BrovmavMe. — Important  repairs  to  the 
lower  end  of  the  river  wall  in  progress,  as  described  in  previous 
report,  were  completed  early  in  July,  the  cofferdam  at  the  lower  end 
of  the  chamber  removed,  and  the  lock  thrown  open  to  navigation. 
The  lockmaster's  dwelling,  which  was  subject  to  being  flooded  occa- 
sionally^ was  raised  4  feet,  and  extensive  repairs  made  to  the  lower 
floors,  sides,  roof,  and  other  -parts.  The  om  frame  office  building, 
which  had  become  unworthy  of  repairs,  was  removed  bodily  about  50 
feet  to  higher  ground  in  the  rear,  and  a  new  frame  building,  20  by  14 
feet,  erected  in  its  place.  The  old  building  is  used  temporarily  as  a 
store  shed.  A  low  crib  on  the  upper  slope  of  the  dam,  built  many 
years  ago  to  strengthen  the  timber  abutment  of  the  dam,  which  was 
badly  damaged  by  drift  during  the  spring  floods,  was  repaired  at  the 
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expenditure  of  about  5,300  feet  oak  timber  and  plank  and  329  pounds 
of  bolts  and  spikes.  Stone  for  filling  the  crib  was  obtained  from  a 
bar  in  the  river  below  the  dam. 

Lock  cmd  Bam  No,  7,  heloin  Greemsharo, — The  repair  crew,  with 
repair  boats,  built  and  hung  all  four  new  loi'k  gates,  repaired  guide 
cnbs  above  lock,  repaired  and  grouted  masonry  of  lock  walls,  tore 
down  high  abutment  wall  at  end  of  the  dam  to  about  2i  feet  above 
crest  of  dam,  relaid  coping  of  lowered  abutment  wall,  rebuilt  top  of 
abutment  crib  downstream  from  the  wall  and  constructed  foundation 
for  and  partly  built  guide  wall  below  land  wall  of  lock.  This  guide 
wall  being  84  feet  long,  16^  feet  high  above  foundation,  and  having 
an  average  thickness  of  9  feet,  contains  about  460  cubic  yards  of 
masonary  above  the  foundation.  The  river  face  is  sheeted  with  4-inch 
oak  plank.  Dam  No.  7  is  nearly  100  feet  shorter  than  the  dam  next 
below,  and  75  feet  shorter  than  the  dam  next  above  it.  The  effect  of 
this  contraction  has  been  to  create  violent  countercurrents  below  the 
lock  where  the  navigation  at  the  best  is  hampered  by  the  rough, 
rocky  ledges  projecting  from  the  river  bank,  and  upon  which  a  num- 
ber of  stumers  have  teen  injured,  while  rafts  have  frequently  been 
detained  many  hours  in  the  eddy.  On  the  opposite  side  of  the  river, 
below  the  abutment  of  the  dam,  which  presented  a  vertical  face  of 
masonry  nearly  20  feet  above  crest  of  the  dam,  the  river  bank  was 
caved  to  such  an  extent  as  to  threaten  the  flanking  of  the  abutment 
and  its  ultimate  destruction.  With  the  expectation  of  partly  reducing 
the  reaction  of  flood  currents  the  fac^e  of  the  abutment  was  sloped, 
thei'eby  also  increasing  the  discharging  area  over  the  dam.  In  dis- 
mantling the  old  lock  gates  of  a  discarded  construction  it  was  found 
that  the  oak  arms  below  water  were  sound,  and  that  they  could  be 
advantageously  used  for  foundation  of  a  short  guide  wall  below  the 
lock.  Upon  these  heavy  timbers,  which  were  securely  bolted  to 
the  rock,  the  large  dimension  stones  taken  from  the  abutment  of  the 
dam  and  first  used  to  weigh  down  a  bulkhead  when  lock  was  being 
pumped  out,  were  utilized  in  the  construction  of  a  substantial  guide 
wall  84  feet  long,  which  has  materially  diminished  danger  and  delay 
attending  the  passage  of  vessels  through  the  lock  at  critical  stages 
of  navigation.  A  retaining  wall  back  of  the  terreplein  of  the  lock 
was  built  in  two  sections.  The  section  downstream  from  the  lock- 
master's  dwelling  has  an  average  length  of  50  feet  with  25  feet  return 
wall  at  the  lower  end,  or  a  total  of  75  feet  in  length,  6  feet  thick  at 
base,  3  feet  thick  on  top;  average  height,  13^  feet.  The  section  up- 
stream from  the  dwelling  is  196  feet  long,  same  thickness  and  heignt 
as  the  downstream  section,  and  contains  about  420  cubic  yards  of 
masonrjr  including  stone  steps  about  opposite  upper  gates.  For  full 
completion  of  the  last-mentioned  section  about  20  cubic  yards  of 
masonry  are  yet  to  be  laid.  The  abutment  bank  was  cut  back  to 
slope  of  about  2  on  1.  The  excavation  amounted  to  about  4,000  cubic 
yards  of  earth.  The  slope  was  protected  with  riprap  paving,  abut- 
ting against  abutment  crib  and  masonry,  and  extending  up  the  slope 
for  an  average  distance  of  28  feet  or  to  elevation  about  5  feet  higher 
than  the  lock  walls,  and  extending  also  from  crest  of  dam  110  feet 
downstream  and  56  feet  upstream.  The  abutment  slope  protection 
was  farther  extended  by  means  of  loose  riprap  to  186  feet  upstream 
from  crest  of  dam  and  to  181  feet  downstream  f roni  crest  of  aam  and 
to  top  of  high  bank,  the  slope  measurement  of  which  is  about  30  feet; 
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average  depth  of  the  bank  protection  is  18  inches,  except  that  a  large 
basin-shap^  hole  back  of  abutment  crib  was  filled  with  stone  to  depth 
of  several  feet.  Extension  of  the  riprap  downstream  was  in  i)rogress  at 
the  close  of  the  year.  Other  minor  works  were:  Construction  of  low 
wall  across  terreplein  to  height  of  and  opposite  upper  gates  and  con- 
taining about  6  cubic  yards;  construction  of  dry  masonry  footing  wall 
from  lower  end  of  guide  wall  to  foot  of  bank,  80  cubic  yards;  recon- 
struction of  oil  house,  9  by  9  feet;  lowering  repair  shop,  and  excava- 
tion of  basement  for  second  dwelling. 

Loch  wivi  Dam  No,  8^  mouth  ofDunka/rd  Creek, — The  paneling  of  all 
four  lock  gates  was  renewed.  Riprap  protection  of  rignt  bank  above 
lock  was  removed,  the  slope  cut  bacK  1  on  2  by  excavation  of  about 
1,200  cubic  yards  of  earth,  and  the  riprap  protection  partly  replaced. 
Repair  of  masonry  of  lock  walls  was  commenced.  Ail  disintegrating 
portions  of  coping  on  both  walls,  300  square  yards,  were  cut  away  to 
depth  of  2  to  3  inches  and  depressions  filled  with  cement  mortar. 
Minor  repairs  were  made  to  abutment  masonry  and  abutment  slope 
protection. 

Lock  and  Dam  No.  P,  Hoards  W.  Va, — ^The  terrace  slope  at  terreplein 
was  cut  back  parallel  with  the  lock  and  on  slope  of  aoout  1  on  2.25, 
and  excavated  material,  about  375  cubic  yards,  together  with  about 
400  cubic  yards  sand  and  loam  wheeled  from  the  beach  below  the  lock, 
was  used  in  filling  the  depressed  terreplein  back  of  lock.  The  ripmp 
paving  was  replied  on  the  filled  terreplein.  The  lower  part  of  the 
regraaed  terrace  slope  was  paved  and  the  upper  part  sodded.  In  this 
work  1,130  square  yards  of  paving  and  21^  square  rods  of  sod  were 
placed.  The  terrace  slope  stone  steps  at  lower  end  of  lock  were  moved 
u^tream  and  placed  about  opposite  office  on  grade  to  conform  to  slope. 
Riprap  protection  .on  left  Iwinkwas  extended  from  abutment  down- 
stream lor  a  distance  of  925  feet;*  average  width  of  slope  protected, 
34  feet;  average  thickness  of  riprap,  18  inches,  with  footing  in  ditch 
3  by  3  feet.  Riprap  protection  on  right  bank  below  lock  was  made 
522  feet  long  by  30  feet  wide;  average  depth,  18  inches,  and  footing 
ditch  3  by  3  feet.  The  masonry  wing  of  abutment  was  lowered  to  con- 
form with  the  natural  slope  of  the  bank,  and  the  stone  used  for  heavy 
riprap  on  the  upstream  side  of  the  abutment  wall.  On  April  15,  while 
a  steamer  was  being  locked  and  the  chamber  about  half  full,  one*  of 
the  lower  ^tes  unexpectedly  rode  over  the  sill,  dragging  the  other 
gate  with  it  and  totally  wrecking  both.  Owing  to  high  water,  the 
repair  steamer  Sla^kwater  was  unable  to  reach  the  place  until  the  17th. 
Both  gates  were  taken  down  and  jacked  up  on  the  river  beach,  where 
it  was  found  that  9  new  arms  would  be  required  and  that  many  of  the 
irons  would  have  to  be  welded  and  straightened.  Repaii*s  were  com- 
pleted and  the  lock  opened  for  use  on  May  10.  New  spars  were  made 
for  the  lower  gates  and  rigged  with  wire  rope  instead  of  manila  rope, 
a^  formerly  used.  Cut  gear  wheels  were  put  in  hand  gear  for  opera- 
ting Stoney  valve.  The  rear  porch  of  the  locktender's  dwelling  was 
repaired  and  inclosed  for  use  as  a  kitchen  and  outside  steps  of  dweUings 
repaired. 

Boat  yard  and  shop^  Lock  No.  4>. — ^The  corrugated  roof  and  sides  of 
the  timber  shed  were  painted.  Owing  to  the  necessity  of  using  the 
yard  force  upon  important  works  of  repair  at  locks  4,  6,  7,  and  9  and 
emergency  calls  for  their  services  at  locks  3  and  5,  the  completion  of 
the  sawmill  and  machine  shop  was  unavoidably  delayed,    lue  frame 
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of  the  sawmill  was  erected,  the  contractor  for  corrugated  roofing 
material  experiencing  great  trouble  in  obtaining  the  sheets  from  the 
mills;  the  launchway  for  lock  gates  was  exteiisively  overhauled;  a 
number  of  the  flatboats  in  use  for  transporting  timber,  gravel,  sand, 
etc.,  were  calked  and  otherwise  repaired;  a  board  walk  245  feet  long 
was  laid  on  street  paralleling  the  timber  shed;  a  large  amount  of 
material  was  received  and  transferred  from  the  railwaj^  station  to  the 
grounds  and  shipped  as  needed  to  various  locks.  In  order  to  afford 
more  room  for  rafts  and  boats  at  the  landing  or  harbor  opposite  the 
grounds,  5  clusters  of  piles,  at  right  angles  from  the  shore,  numbering 
104  piles  in  all,  were  driven  several  hundred  feet  above  the  old  pro- 
tection cribs,  which  were  about  to  give  way.  The  openings  between 
new  pile  clusters  are  about  16  feet.  The  old  breaker  cribs  wore  being 
removed  at  the  end  of  June.  In  previous  report  it  was  stated  that  the 
repair  force  was  engaged  "in  the  construction  of  8  lock  rates."  It 
should  have  been  aoded  that  only  4  gates  were  completed.  The  record 
of  lock-gate  construction  at  the  boat  yard  under  the  United  States  is — 

1898,  3  gates  completed,  4  partly  made;  1899,  7  gates  completed,  1  partly  made; 
1900,  4  partly  completed,  4  partly  made;  1901,  4  gates  completed,  6  partly  made; 
making  18  gates  built  and  6  partly  made. 

Dredging. — During  the  year  dredging  under  contract  was  done  at 
lock  entrances  or  pool  channels  as  follows: 

Cubic  yards. 
August,  1900.  Third  pool,  along  shore  below  Lock  No.  4.  gravel  and  bowlders.  4, 500 
Deosmber,  1900.  Third  pool,  along  shore  below  Lock  No.  4,  gravel  and 

bowlders 1,485 

January,  1901 .  Third  pool,  along  shore  below  Lock  No.  4,  gravel  and  bowlders .  2, 1 25 
May,  1901.  Third  pool,  removed  320  feet  of  old  shore  guide  crib  below  Lock 

No.  4,  crib  material,  stone,  sand,  clay,  and  gravel 6, 000 

June,  1901.  Third  pool,  material  slipped  from  bank  at  old  crib  below  Lock 

No.  4,  earth  and  sand 2,575 

May  and  June,  1901.  Second  pool,  below  outlets  of  locks  at  Dam  No.  '^,  coal 

waste,  sand,  and  gravel 15, 538 

Total 32,223 

Snagamg, — There  were  removed  from  the  channel  in  the  various 
pools  the  following  snags  or  stunaps:  Pool  1,  12;  Pool  2,  2;  Pool  3, 
29;  Pool  4, 8;  Pool  5, 2;  Pool  6, 8;  Pool  7, 10;  Pool  8,  54;  Pool  9, 104. 

ReTTioval  of  obstrvxitive  lorecks^  hroken  down  and  abandoned  coal 
tipples  and  cribs. — Pool  1,  old  hull  of  steamboat  Traveler j  Pool  2,  6 
protection  cribs;  Pool  3,  1  loaded  coal-boat  wi-eck,  15  tipple  piers 
and  protection  cribs,  1  wreck  of  empty  coal  boat,  and  1  wreck  of  coal 
barge. 

Plans  of  the  following-named  bridge  and  other  structures  over  or  in 
the  river  above  the  Youghioghenj'  River  were  approved  and  permits 
granted  therefor: 

Bridye. 


Date  of  per- 
mit 

To  whom  Iwued.                                   \                 Ix)cality. 

June  18, 1901 

Glassport  Bridge  Co 

Port  Vue  Borough. 
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Cbcd  HppleSt  protection  cribs,  etc. 


Date  of 
permit. 


1900. 
July  27 
Oct     6 

Nov.    1 

Nov.  14 

1901. 
Jan.     4 
Jan.  17 

Jan.  28 
Mar.    9 


To  whom  issued. 


A.R.BuddGoalOo 

Union  Steel  Ck>.,  Pittsburg . 


The  Marine  Coal  Go. 
Jas.  Neale 


C.  Jutte  &  €k>..  Pittsburg. 
Flint  &  Co.,  Pittsburg  ... 


Riverview  Coal  and  Coke  Co. . 
Peoples  Coal  Co.,  Pittsburg. . . . 


Kind  of  structure. 


Fill  and  ooal  tipple 

Protection    cribs,  intake,   and 

coal-hoist  piere. 
Coal  tipple  and  protection  cribs. 


Locality. 


.do. 


Rebuilding  old  protection  cribs. 
Coal  tipple  and  protection  cribs. 


Coal  tipple 

Coal  tipple  and  protection  cribs. 


Near  N.Webster,  Pa. 
Webster,  Pa. 

Fayette  Citv.  Pa. 
New     Fredeilckstown, 
Pa. 


Pool  2. 

Pool  8,  4  miles  below 

Lock  No.  4. 
Head  of  pool  6. 
BrownsYllle,  Pa. 


Tdephone  and  other  electric  wires. 


Date  of 
permit. 

To  whom  issued. 

Kind  of  structure. 

Txxuility. 

1900. 
Aug.  18 

Federal  Telephone  Co 

Telephone  cabl» 

Belle  Vernon,  Pa. 

Aug.  81 

Farmers  Telephone  Co 

Telephone  wires 

Foolff  H  and  9 

Oct    11 

Federal  Telephone  Co 

.^..do  "!.:.^.:.:::::.;::::::; 

Pool  4. 

Nov.  14 

do 

do 

Pool    8,   Courtney-Elk- 

hom. 
Pool  6. 

Nov.  28 

Monongahela  Valley  Electric 
Co. 

Federal  Telephone  Co 

Electric-light  wires 

1901. 
Feb.  18 

Brownsville,  Pa. 

Pipe  Una. 

^^l  I  To  whom  Iwnied.  |  Kind  of  structure. 

1900.     I  I 

Aug.  17  '  American  Window  QlasB  Co i  Oasmain 

Oct   28     Greensboro  Natural  Oas  Co do 

Nov.    9     Crescent  Pipe  Line  Co Change  of  oil  pipe 


Locality. 


Monongahela  City,  Pa. 
West  Brownville,  Pa. 
Oliver  Station,  Pa. 


Miscellaneous, 


Date  of  ; 
permit  i 


To  whom  issued. 


1900. 
Oct.  28     American  Ax  and  Tool  Co . 


1901.     j 

Jan.  19    American  Steel  Hoop  Co 

Jan.  22    O.  W.  Weigle  &  Co.,  Dravos- 

I      buig,  Pa. 
Jan.  26  .  McKeesport  Sawmill  Co 


Kind  of  structure. 


Intake  pipe. 


Part  of  pumping  station 

Lumber  storage  platform  and 

boatyard. 
Sawmill  and  log  way 


Locality. 


Qlassport,  Pa. 


Monessen,  Pa. 
Roscoe,  Pa. 

i  mile  above  mouth  of 
Youghiogheny  River. 


Money  statement. 

July  1,  1900,  balance  unexpended 1119,216.13 

Amount  allotted  for  fiscal  year  1901 175,474.96 

294,691.09 
June  30,  1901,  amount  expended  during  fiscal  year 159,496.37 


July  1,  1901,  balance  unexpended 136,194.72 

July  1,  1901 ,  outstanding  liabilitieB 34, 574. 18 

July  1,  1901,  balance  available 100,620.54 
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ALLOTMSNTB  OF  FUNDS. 


August  15, 1884 n,  000. 00 

September  1,1884 4,000.00 

November  3, 1884 4, 600. 00 

December20, 1884 500.00 

June  1,1885 100.00 

July  22, 1885 1,000.00 

July  10, 1886 1,200.00 

March  1,1887 1,100.00 

July  1,1887 11,000.00 

July  11, 1888 6,270.00 

October  27, 1888 3,000.00 

July  17,1889 1,480.00 

October  7, 1889 1,500.00 

November  6, 1889 1,200.00 

July  24, 1890 12,300.00 


July  8,1891 »24,260.00 

July  21, 1892 34,017.86 

July  21, 1893 23,574.72 

July  23, 1894 25,664.00 

July  12,1895 20,372.40 

July  28,1896 19,232.84 

July  15,1897 '13,070.87 

August  2, 1897 *119,  734.49 

October  8, 1897 125.00 

September  1, 1898 » 197, 627. 93 

August  14, 1899 169,838.00 

September  7, 1900 175,474.96 

Total 873,133.07 


Classified  statement  of  expenditures  incurred  in  operating  and  care  of  M&nongahela  River 
lochs  and  dams  during  fiscal  year  ending  June  SOy  1901. 


Item. 


Services  

Supplies 

Materials 

Repair  plant 

Dredging,  snagging,  etc 

Office  and  trayei  expeuBe,  freight,  telephone,  and  telegraph 

Total 


Amount. 


$84,763.65 
16,337.67 
40,184.69 
8,867.02 
8,293.82 
2,049.72 


169,496.37 


COMMERCIAL  STATI&rriCS. 

Two  lines  of  packets,  comprising  five  steamers,  made  daily  trips  between  Pittsburg 
and  Morgantown;  a  packet  makes  week-day  round  trips  between  Pittsburg  ana 
Mononganela  City,  second  pool;  two  packets  ran  from  Charleroi,  fourth  pool,  one  to 
Lock  No.  6,  and  the  other  to  McLane's  landing,  sixth  pool;  and  a  small  steamer  plies 
between  Webster  and  North  Charleroi,  third  pool.  Several  large  excursion  boate  ran 
during  summer  between  Pittsbure  and  points  in  the  low^er  pools.  New  river  coal 
mines  were  opened  in  the  fourth,  fifth,  and  sixth  pools. 

Lockages  made  and  traffic  passed  at  Monangahela  River  locks  during  year  ending  June 

SO,  190L 


At  dam»- 

Lockages. 

Steamboats. 

Coal  boats,  barges, 
flats,   and   boat 
bottoms. 

Up.         Down. 

Rafts. 

Up. 

Down. 

Number. 

9,694 

9,010 

7,849 

6,786 

1,810 

1,069 

849 

948 

760 

Up. 

NuTnber. 

7,264 

6,892 

4,869 

4,120 

1.412 

842 

710 

719 

677 

Down. 

Up. 

Down. 

1    

Number. 

10,098 

9,434 

7,918 

6,895 

1,696 

989 

770 

860 

721 

Number. 

7,220 

6,875 

4,860 

4,139 

1.414 

838 

710 

718 

676 

Number. 

12,723 

15,182 

16,407 

14,188 

873 

310 

174 

167 

164 

Number. 

12,734 

15,249 

16,870 

14,287 

853 

821 

176 

168 

168 

Number. 

489 

397 

148 

131 

4 

2 

1 

3 

Number. 
29 

2 

87 

8         

67 

4 

74 

5       

116 

6 

86 

7     

102 

8 

104 

9         

45 

Aggregate  .... 

39,881 

38,605 

26.495 

26,440 

60,178 

60,316 

1,175 

659 

^  Locks  8  and  9.  '  Locks  1  to  7,  inclusive. 


>  Locks  1  to  9,  inclusive. 
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Lockages  made  and  traffic  jxtfwed  at  Monongahela  River  locks  during  year  ending  Juiie 

SO,  i^i— Continued. 


At  dams- 


Aggregate  , 


Other 

craft. 
Down. 

Up. 

Toal. 

Ck)ke. 

Rails,  steel. 

Up. 

Down. 

Bu»hel8. 

108,674,500 

143,821,868 

148.802,000 

124,132,500 

4,026,250 

925.600 

3.850 

1,950 

4,000 

Up.         Down. 

Up. 

Down. 

Number. 
552 

Number. 
526 
340 
172 
165 
275 
35 
19 
157 
32 

BusMs. 

191.200 
58,000 
22,600 
17,300 
23,700 
24.500 
8,900 
12,175 

Bushels. 

Bushels. 
316,000 

Tons. 
223 
3,373 
286 
332 
110 
71 
58 
47 
SO 

Tons. 
72.384 
3,440 
60 

338 

180 
180 
282 
31 
33 
149 
87 

42 

66 

30 

55 

63 

24 

1,782 

1,721 

358,275 

530,392,518 

816,000 

4,629 

76,144 

Other  iron  products. 


Sand. 


Gravel. 


Atdam»— 

Up. 

Down. 

Up. 

Down. 

Up. 

Down. 

1 

Tons. 

4,620 

4,690 

3,627 

2,726 

2,707 

1,434 

908 

425 

349 

Tons. 
18,268 
6,268 
847 
287 
296 
167 
214 
126  H 
124 

BusheU. 

8,247,500 

769,400 

118,500 

846,100 

66,100 

19,800 

6,200 

2,980 

47,660 

Bushds. 
719,100 

785,000 

Bushds, 

2,826,600 

1,026,200 

254,600 

178,100 

278,050 

17,600 

2,960 

8,200 

8,000 

Bushds. 

45.000 

37,000 

4,000 

2,000 

2 

8 

4 

5 

6 

1,600 
2,200 
2,866 
1,000 

2,100 

7 

8 

2,000 
1,000 

9 

21,886 

26,087 

4,618,180 

3,199,266 

4,660,100 

93,100 

Stone. 


Bricks. 


Timber. 


At  dams— 


Up. 


Down. 


Up. 


Cu.  yds. 
2,406 

226 
2,310 

266 


3,347 

124 

2 


Cu.yds. 

4,515 

4,762 

477 

630 

1,290 

230 

427 

950  ; 

200 


Number. 
43,800  I 
169,700  I 
810,700  I 
164,300 
264,460  , 
116, 100 


Down. 

Number. 
98,000 
3,000 
21,000  I 

ioo' 

31,000 
412,600  I 
426,000 
899, 100  I 


Up. 


Cubic/eet. 

3,043,600 

2.468,000 

976,472 

740,600 

6,000 

5,000 

500 

1,U00 

876 


Aggregate. 


8,678  I        13,481       1,069,050       1,385,700       7,240,447         4,058,402 


Down. 


Cubic/eet. 
215,300 
225,735 
615,100 
644,100 
664.725 
676, 100 
607. 8?2 
612,520 
296.960 


At  dams— 

Lumber. 

Lath. 

Posts. 

Up. 

Down. 

Up. 

Down. 

Up. 

Number. 

494,280 

441,661 

408,652 

803,800 

74 

4 

4 

6 

Down. 

1 

M. 

00 
30 
00 
00 
00 
40 
00 
00 
00 

Ft.  B.  M. 

216.800 
193, 7«i2 
l,066,-2iM 
1,433,6 
l,861,4o;. 
1,999,831 
1,698,800 
1,630,669 
1,223,660 

Number. 

993,000 

724,000 

467,000 

4,000 

341,650 

179,600 

9,000 

8,000 

Number. 

Number. 

2 

J:::::::::::::::::::::::::::;::: 

85.400 
860,800 

16,000 
6,000 
1,000 
5,000 

17,460 

5,060 
80.288 
188,406 
172,392 
166,180 
162, '280 
131,600 

5 

ti 

7 

K 

9 

............ 

Aggregate 

32,792,370 

11,213,651 

2,721,250 

481,660 

1,647,981 

886,970 
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Lockages  made  and  traffic  passed  at  Monongahela  River  locks  during  year  ending  June 

30,  750/— Continued. 


At  dams- 


Aggregate. 


Braces. 


Ties,  railroad. 


Up.       Down.       Up. 


Number. 

85,000  I 

56.800  i 

29,500  , 

9,500 


Number. 


8,000 
50 
50 

1^000 


Number. 
3,200 
4,400 
5,700 
4,500 


130,800  I      4,100 


5,000 


22,800 


Down. 


Number. 

1,400 

1,600 

1,400 

5,600 

8,400 

1,600 

18,760 

22,800 

26,600 


88,150 


Wood. 
Up.      Down. 


Cords. 

Cords. 

60 
60 

60* 

57 

8 

i" 

83* 

General  mer- 
chandise. 


Up. 


Tons. 
41.034 
39,779 
35,451 
26,792 
18,023 
12.585 
6,408 
4,521 


200     188,201 


Down. 


Tons. 
12,962 
12,055 
7,749 
6,284 
5,113 
3,848 
2,807 
2,082 
1,696 


54,596 


Farm,  dairy,  and 

Live  stock, 

Live  stock, 

At  dams- 

orchaid  products. 

large. 
Up.    '  Down. 

small. 

Up.      1   Down. 

Up.    I  Down. 

Up. 

Down. 

Tons. 

No.         No. 

No.    1     No. 

No. 

No. 

615 

1.006 

701 

95  '    2,975 

94,392 

92,370 

623 

1,082 

767 

96       8,076 

87,682 

86,864 

795 

1,104 

788 

167       8, 134 

39,908 

40,221 

1,107 

982 

841 

43  1    4,401 

28,419 

28,034 

1,246 

602 

843 

94      5,732 

29,702 

28.778 

671 

470 

697 

40      4,826 

19,435 

17,694 

832 

260 

300 

24          673 

12,014 

10,579 

289 

248 

290 

20          547 

10,060 

8.826 

187 

284 

184 

7          144 

8,373 

7,160 

Aggregate 

35,897          5,865 

5,990 

5,411 

586     25,508 

329,985 

820,516 

Maximum  traffic  at  any  one  dam  for  fiscal  year  1901. 


Up. 

Down. 

Class. 

Dam 
No.— 

Tons,  a 

Dam 
No.- 

Tons,  a 

5,952,080 

7,900 

72,384 

18,268 

119,862 

3,103 

5,602 

1,278 

18,280 

4,000 

79 

9,420 

120 

2,660 

125 

12,962 

1,246 

422 
844 

Total  tons.a 

Coal  ft 

1 

7,648 

3 

1 
1 
1 
2 
1 
2 
8 
5 
6 
4 
5 
2 
9 

■ 

5 
5 

5. 959, 728 

Coke 

7,90U 

Rails,  steel 

2 

1 
1 
1 
6 
3 
1 
1 
1 
1 
2 
3 
3 
1 
1 

8 
8 

3,373 

4,620 

223,965 

194,931 

3,938 

832 

83,696 

26,603 

223 

24,712 

2,272 

570 

90 

41,034 

7,203 

562 
10 

75, 757 

Other  iron  products 

22,888 

Sand 

343,827 

Qravel 

198,034 

Stone 

9,540 

Bricks 

2,210 

Timber 

101,976 

Lumber *  .. 

80,603 

LathfP. . '. 

302 

Poets 

84, 132 

Braces 

2,392 

Ties,  railftMbd 

3,230 

Wood 

215 

General  merchandise 

68.996 

Farm,  dairy,  and  orchard  products 

8,449 

Uve  Block: 

Ijarge 

974 

Small 

854 

Total 

626,872 

6,280,135 

6,856.507 

1 

Nnmbe'  "f  passengers  carried ..,.,,t.,^- 

94,»92 

92,370 

186, 762 

a  2,000  pounds. 


ft  Monongahela  River  ooal  output  for  fiscal  year  1901  was  6,107,172  tons. 
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Traffic  mmmaryfrom  maximum  of  differeni  dosses  at  any  dam. 


Fiflcal  year. 

ProductB. 

Panen- 
gera. 

1898 

Tbw. 
6.117.973 
6,9&«.965 
6.994,975 
6,856,507 

Number. 
157,098 

lHy9    

163,215 

1900 

192,652 

1901 

186,762 

a  2,000  pounds. 


H  H4. 


IMPROVEMENT  OF  HARBOR  AT  PITTSBURG,  PENNSYLVANIA. 

Dredging  chcmnd  way. — ^The  widening  of  the  channel  made  during 
previous  year  in  the  Monon^hela  River,  Below  the  Tenth  Street  Bridge, 
was  undertaken  in  Septeniber  and  completed  in  March,  after  several 
unavoidable  interruptions.  From  that  bridge  to  the  Panhandle  Rail- 
road bridge  the  improvement  project  was  finished.  From  the  railroad 
bridge  downstream  to  deep  water,  about  opposite  Market  street, 
Pittsburg,  the  required  channel  of  10  feet  aepth  at  pool  sta^e  was 
widened  to  300  feet.  The  amount  dredged  was  80,075  cubic  yards,  and 
cost  15.7  cents  per  yard.  Thirty-seven  hours'  work  of  dredging  plant, 
at  $10  per  hour,  were  occupied  m  removing  large  stones,  principally, 
stumps  and  riprap  of  old  bridge  piers,  sunken  timbers,  old  pipe,  and 
an  almndoned  oil  tank  swept  from  the  river  bank  by  high  flood,  lodged 
against  the  Panhandle  Railroad  bridge  and  then  sank  in  the  channel 
below.  The  dredgings  were  mainly  coarse  gravel,  with  numerous 
stones,  and  were  disposed  of,  together  with  the  large  stones,  by  dump- 
ing in  deep  water  below  Dam  No.  1  or  in  sand,  digging  holes  "at  sides 
of  head  of  Brunot  Island.  The  oil-tank  pieces  were  sold  at  public 
auction. 

£ffort  to  have  river  sand  diggers  dredge  in  connection  with  their 
sand  and  gravel  business  at  shore  bar  in  Ohio  River,  between  Locust 
and  Juniata  streets,  Allegheny,  was  a  failure;  same  as  to  shoal  at 
mouth  of  Allegheny  River  was  a  partial  failure.  At  Garrison  Bar, 
however,  in  the  Allegheny  River,  above  head  of  Herr  Island,  where 
the  sand  and  gravel  are  good  and  there  is  not  much  waste,  the  opening 
of  the  channel  began  in  the  previous  year  was  completed  through  con- 
trol of  work  of  sand  diggers,  therebv  extending  natural  low  river  navi- 
gation into  the  long  pool  above.  The  cut  is  about  1,200  feet  long  and 
of  150  feet  average  width.  The  channel  at  bad  shoal  in  head  of  Ohio 
River,  in  line  witn  right  channel  span  of  the  Union  Bridge,  was  im- 
proved b^'^  requiring  work  of  sand  diggers  there  to  be  made  along 
proper  lines  for  the  purpose. 

Brunot  Island  dam, — ^The  top  covering  of  stone  was  extended  at  the 
island  end  of  dam  by  the  Jutte  &  Foley  Co.,  in  final  completion  of  its 
work  of  previous  year;  155  cubic  yards  of  stone  were  used  in  the 
extension  of  covering.  An  examination  during  a  very  low  water  in 
December  showed  that  the  stone  was  well  placea  and  the  dam  in  good 
condition. 
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Removal  of  aba/ndmied  Btructxires. — On  request,  the  Baltimore  and 
Ohio  Railroad  Company  removed  about  140  old  pile  stubs  from  the 
Monongahela  River  near  Glenwood,  being  remains  of  a  former  ferry 
car-transfer  incline  belonging  to  that  company.  One  coal  tipple  ancl 
three  protection  cribs  at  Green  Springs,  Pool  No.  1,  Monongahela 
River,  were  also  removed. 

Ma/rhmg  harbor  Unes^  inspection  and  patrol. — On  the  Monongahela 
River  a  system  of  triangulation  was  made  and  computed  from  the 
Pittsburg  and  Lake  Erie  Railroad  bridge  at  Homestead  to  Lock  No. 
1,  a  distance  of  7  miles,  for  locating  established  lines  on  the  ground 
and  for  connection  with  original  han)or-line  survey,  1891.  The  lines 
were  marked  by  lettered  surface  posts,  and  by  lead  plugs  or  lettered 
cuts  in  iron  and  masonry  structures  for  about  12,000  feet  on  the  right 
bank  and  14,000  feet  on  the  left  bank. 

On  the  Allegheny  River  the  harbor  lines  were  likewise  located  and 
marked,  on  right  bank  from  the  Union  Bridge  to  the  Sixth  Street 
Bridge,  and  on  both  banks  from  the  Sixteenth  Street  Bridge  to  the 
Thirtieth  Street  Bridge,  an  aggregate  distance  of  8,500  feet;  also  for 
short  distances  at  the  Frank-Kneeland  Machine  Company  works  and 
foot  of  Fortieth  street,  Pittsburg. 

On  the  Ohio  River  the  harbor  line  was  run  on  right  bank  from  Union 
Bridge  to  foot  of  Belmont  street,  Allegheny,  3,000  feet;  from  Ohio 
Connecting  Railroad  bridge  to  penitentiary  building,  1,500  feet,  and 
on  left  bank  at  Pressed  Steel  Car  Works,  below  McKees  Rocks,  500 
feet. 

Inspection  of  constructions  of  various  kinds  near  harbor  lines,  and 
of  permit  structures  between  the  lines,  was  made  at  many  places  in 
the  harbor  for  prevention  of  unauthorized  encroachments  or  to  secure 
compliance  witn  terms  of  permits.  The  patrol  of  the  rivers  and  banks 
throughout  the  harbor  and  supervision  of  the  work  of  sand  diggers 
was  continued  during  the  year,  resulting  in  prevention  of  improper 
deposits  in  the  river  and  on  the  banks,  or  removal  of  same  if  found 
already  done,  in  a  large  number  of  cases,  and  in  imparting  knowledge 
of  the  laws  about  river  encroachments  to  river  property  owners  and 
their  employees.  Signboards  bearing  notices  against  dumping  refuse 
on  or  over  river  ban&  were  renewed  at  several  places  and  a  number  of 
new  boards  erected.  The  cases  of  two  steamboat  masters  and  dredge 
foreman,  held  by  the  United  States  commissioner  near  the  end  of  tne 
previous  vear  for  trial  on  the  charge  of  illegal  dumping  in  the  harbor, 
came  before  the  grand  jury  in  October;  true  bills  were  returned 
against  the  parties.  The  steamboat  masters  were  fined  $500  each; 
sentence  of  dredge  foreman  was  suspended.  The  master  of  one  of 
the  sand  dredgers,  failing  to  remove  a  pile  of  refuse  deposited  from 
his  boat,  was  brought  before  the  United  States  commissioner,  but,  on 
promise  of  removal  of  the  refuse  and  future  observance  of  the  laws, 
was  not  held  for  trial.  The  dumping  of  night  soil  in  the  rivers  was 
investigated  and  steps  taken  to  nave  the  extensive  illegal  practice 
thereof  stopped. 

Harbor  lines  and  permits  for  rvoer  structures^  etc, — A  public  hearing 
was  held  and  examination  made,  July  2, 1900,  by  a  Board  of  Engineer 
officers,  upon  application  of  the  Jones  &  Laughlin's  interests,  for  change 
of  harbor  line  on  Monongahela  River  below  Hazelwood  avenue.  The 
board  made  an  unfavorable  report.     Applications  for  permits  were 
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reported  upon,  after  examinations  whicii  included,  in  many  cases,  sur- 
vey s^  mapping,  and  studies  more  or  less  extensive,  as  follows: 

Monongahela  River. 

National  Tube  Company,*  coal  dock  and  hoist,  near  Four-mile  Run. 

Rodgers  Sand  Company,*  dredging  eand,  etc.,  in  all  the  harbor. 

Jones  &  Lauffhlins.*  pedestals  for  coal  conveyer,  near  Laughlin  street 

City  of  Pittsburg,*  reconstruction  of  Tenth  Street  Bridge.  , 

City  of  .Pittsburg,  modification  of  plans  of  same. 

N.  G.  Macrum,  protesting  against  location  of  United  States  harbor  line  near  and 
above  Lock  No.  1 

W.  H.  McCloskey,  to  operate  float  in  Monongahela  River  for  unloading  night  soil 
in  river. 

Protests  by  John  Clark  and  the  superintendent  of  Pittsburg  bureau  of  health 
again^  interference  with  the  practice  of  dumping  night  soil  in  river. 

AUegJieny  River. 

Crucible  Steel  Company,*  coal  hoist,  etc.,  near  Thirteenth  street. 
Allegheny  County  Light  Company,*  intake  pipes,  near  Twelfth  street 
Pittsburg  Junction  Railroad  Company,  change  of  United  States  harbor  line  along 
Wainwright  Island. 

Ohio  River, 

Pittsburg  and  Western  Railway  Company,*  two  car-transfer  inclines,  near  foot  of 
Brunot  Island. 

Pittfibmjg  and  Western  Railway  Company,*  change  of  harbor  line,  right  bank, 
below  Union  Bridge. 
.  C.  Jutte  i&  Co.,*  temporary  pile  wharf,  near  Ohio  Connecting  Railroad  bridge. 

Pittsburg  and  Western  Terminal  Railroad  Company,*  change  of  location  of  transfer 
incline,  below  foot  of  Brunot  Island. 

Lockhart  Iron  and  Steel  Company,*  water  intake  pipe,  McKees  Rocks. 

United  Traction  Company,*  water  intake  pipe,  Juniata  street,  Allegheny. 

Congressional  bill  to  authorize  bridge  across  Ohio  River  from  rreble  avenue, 
Allegheny,  to  McEees  Rocks. 

Permits  were  granted  by  the  Secretary  of  War  for  structures  and  dredging  named 
above  and  marked  *,  and  supervision  of  same  undertaken,  as  required  by  terms 
thereof,  in  cases  where  the  works  were  commenced. 

Extension  of  hirboT  lines ^  Homestead  to  You^hiogheny  RiA)er, — ^The 
proposed  lines  were  marked  on  the  ground  for  information  of  riparian 
owners  at  places  where  requested.  Strong  written  protest  was  filed 
by  city  of  McKeesport  against  any  harbor  lines  whatever  outside 
(toward  river)  of  actual  former  banks  for  the  part  of  Monongahela 
River  above  Dam  No.  2.  Other  representations  in  reference  to  the 
matters  were  received,  including  notice  of  intended  request  of  modifi- 
cation of  the  lines  as  laid  down  at  the  National  Tube  Works  frontage. 

Miscellaneous. — ^The  heights  of  four  floods  and  a  low-water  stage, 
occurring  during  the  year  on  the  Allegheny  and  Monongahela  rivers, 
were  marked,  levels  of  the  points  taken,  and  the  river  slopes  plotted. 
The  heiffhts  and  profile  of  lowest  points  of  superstructure  were  obtained 
by  levels  and  measurements  of  13  bridges  on  the  Monongahela  River 
and  9  bridges  on  the  Allegheny  River.  The  heights  of  steamboats, 
dredge  boats,  and  other  high  craft  plying  in  the  harbor  were  measured. 
A  new  gauge  was  fixed  at  a  pier  oi  the  Point  Bridge,  and  elevations  of 
old  gauges  at  Market  and  Smithfield  streets  and  Lock  No.  1,  Mononga- 
hela River,  were  checked  by  duplicate  levels  from  established  bench 
marks. 

The  patrol  boat  Loma  was  docked  in  November,  hull  cleaned  and 
painted,  calking  repaired,  iron  sheathing  placed  on  bow,  and  the  hog 


Digitized  by  VjOOQIC 


2700      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  XT.   8.   ARMY. 


chains,  rudders,  and  tOlers  repaired.     In  June  the  wheel  was  rebuilt 
and  changed  to  divided  bucket  type  to  reduce  vibration  on  the  boat. 

It  is  expected  to  apply  the  available  balance  in  completion  of  exist- 
ing project  for  dredging  channel  way  below  Dams  No.  1,  Monongahela 
and  Allegheny  rivers,  removal  of  abandoned  structures  in  river  and, 
as  far  as  proper,  bank  projections  beyond  established  harbor  lines,  and 
purchase  of  patrol  launch.  The  recommended  appropriation  is  for 
a  year's  maintenance  and  continuance  of  works  ana  services. 

Money  statemervt, 

July  1,  1900,  balance  unexpended $88,174.52 

June  30, 1901,  amount  expended  during  fiscal  year 26, 961. 64 

July  1,  1901,  balance  unexpended 61, 212. 88 

July  1,  1901,  outstanding  liabilities 8,017.22 

July  1,  1901,  balance  available 63,195.66 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1901 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATION. 


March  3,  1899 1110,662.90 


OOMMERCIAi:  STATISTICS. 

The  routes  of  6  Ohio  River  and  3  Monon^hela  Riverpacket  lines,  using  20  steam- 
ers for  passengers  and  freight,  terminate  at  Pittsburg.  The  total  water-borne  tonnage 
of  the  harbor  and  number  of  passengers  carried  for  1900  are  found  by  careful  compi- 
lation to  be  8,141,451  and  844,415,  respectively.  Decrease  from  previous  year  is  due 
mainly  to  stoppage  of  the  transfer  by  boats  of  railroad  cars  between  points  on  the 
Allegheny  River.  The  principal  item  of  tonnage  is  coal  for  local  consumption  and 
shipment  down  the  Ohio  River.  The  passenger  item  is  made  up  largelv  by  local 
excursion  and  ferry  traffic.    Classified  statement  for  calendar  year  1900  follows: 


Commodities. 


Baivesand  flats,  new , 

Bark,  tan , 

Bauxite 

Bottoms,  coal-boat,  new 

Bricks 

Cars,  loaded 

Cars,  empty , 

Coal 

Coke 

Farm,  dairy,  and  orchard  producls, 

(ieri oral  merchandise , 

(iravel , 

Lttth 

Lumber 

Live  8t*K'k,  large 

Live  .stock,  small 

Manure 

M  ihcrlluncous 


Tons.o 


Commoditiefl. 


7, 

1, 

I, 

26, 

8. 

172, 

17, 

6,186, 

1, 

24. 

106, 

423, 

61, 
4, 

12, 
12, 


Palings 

Pllea 

Pig  iron 

Pipe,  sewer 

Poles,  brace 

Posts,  pit  and  check 

Sand 

Shingles  

Steel  rails 

Steel  and  iron  products,   miscella- 
neous  

Stone 

Ties,  railroad 

Timber 


Total 8,141,461 

Passengers number. 


TonB.a 


40 

8,144 

4,971 

120 

1,226 

9,999 

784,925 

145 

84,965 

54,287 

28.948 

876 

152,967 


I 


844,415 


a  2, 000  pounds. 
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HH5. 

OONSTRUCTION  OF  LOCKS  AND  DAMS  AT  HERR  ISLAND,  ABOVE  HEAD 
OF  SIX-MILE  ISLAND,  AND  AT  SPRINGDALE,  ALLEGHENY  RIVER. 

The  contractors  for  completing  Herr  Island  Dam  except  the  two 
bear-trap  gates,  and  for  building  two  guide  cribs  at  the  lock,  finished 
and  maintained  cofferdam  built  from  the  side  of  the  river  opposite  the 
lock;  constructed  their  section  of  the  navigable  pass,  except  part  set- 
ting of  irons  and  erection  of  wickets;  built  the  greater  part  of  concrete 
pier  adjoining;  made  remaining  excavation;  drove  sheet  piling  at 
upstream  edge  of  dam  to  face  of  abutment,  and  constructed  the  cribs 
below  the  weirs,  except  decking.  The  contractors  also  completed  the 
lower  guide  crib  at  the  lock,  except  its  paving,  and  built  the  upper 
guide  crib,  including  stone  ballast,  to  within  H  feet  of  its  height.  The 
original  time  for  completion  of  structures  under  this  contract  was 
October  I,  1900,  but  extensions  were  granted  from  time  to  time,  the 
last  extension  expiring  September  1,  1901. 

The  progress  of  the  worK  is  now  good  and  it  promises  to  be  finished 
at  expiration  of  time.  The  contractor  for  furnishing  and  erecting  the 
bear-trap  gates  is  ready  for  his  part  of  the  work,  so  that  this  dam, 
whose  main  construction  under  two  different  contracts  since  1898  has 
been  beset  with  diflSculties  and  delays  from  various  causes,  should  be 
f  ullv  completed  by  December  next. 

Under  hired  labor  operations  the  upper  miter  sill  of  Herr  Island 
Lock  was  lowered  2  feet,  as  authorized,  and  in  order  to  give  the  same 
depth  at  head  of  lock  as  at  its  foot.  The  work  and  removal  of  bulk- 
heads were  done  in  September  and  October.  It  comprised  the  taking 
up  of  the  2-foot  stone  miter  sill,  sill  cushions,  and  gate  pivots;  cutting 
down  the  10-foot  wide  concrete  guard  sill,  gate  recesses,  pivot  and  sill 
cushion  recesses,  form  piles,  forms,  and  timber  guard  sill,  from  1  to  2 
feet;  cutting  and  rethreading  sill  cushion  and  pivot  bolts;  resetting 
sill  and  quoin  cushions  and  pivots,  and  surfacing  with  cement  mortar, 
or  concrete  the  sill  walls  and  hollow  quoins.  The  change  in  useful 
depth  through  the  lock  was  from  the  first  an  accommodation  to  boats, 
which  on  a  low  natural  river  passed  through  the  open  lock  when  they 
could  not  have  gone  over  the  sill  of  the  navigable  pass. 

The  contractor  for  the  Six-mile  Island  and  Springdale  locks  and 
dams  worked  at  Springdale.  The  cribs  and  lower  guide  w^all  at  the 
lock  were  completed  except  paving  of  the  high  cribs,  and  valves  and 
sill  cushions  set  during  first  quarter  of  year.  Dredging  at  site  of 
abutment  and  section  of  dam  on  that  side  was  also  done;  but  floating 
plant  and  material  for  dam  construction  wore  not  assembled  at  the 
work  in  time,  and  a  very  low  water,  stopping  all  navigation,  obtained 
until  the  November  flood,  when  it  was  not  advisable  to  continue  fur- 
ther effort  for  work  that  season.  Operations  were  resumed  early  in 
the  present  season;  dredging  at  abutment  and  for  adjacent  part  of  3am 
was  done,  and  the  large  abutment  and  adjoining  apron  cribs  built  and 
placed. 

The  extract  below  is  from  report  by  Assistant  Engineer  J.  W. 
Arras.     During  this  gentleman's  absence,  December-February,  Engi- 
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neer  Superintendent  R.  G.  Doerfling  ac*,ted  as  assistant  at  Herr  Island 
Dam. 

Lock  mid  dam  cU  Herr  Island  {No,  1). — There  were  under  way  at  the  beginning  of 
the  year  the  erection  of  a  cofferdam  and  excavation  for  foundations.  Although  the 
conditions  were  exceptionally  favorable  the  progrees  made  was  <iisc»ouragingly  slow. 
The  cofferdam  was  finished  on  August  20.  Instead  of  having  an  adequate  pumping 
plant  installed,  capable  of  quickly  disposing  of  the  water  in  the  mclosure,  this 
machinery  came  in  piecemeal,  and  twenty  days  later  three  pumps  were  in  place. 
These  were  all  second-hand  articles,  and  one  engine  was  in  such  a  dilapidated  con- 
dition that  it  could  only  be  made  to  run  a  few  hours  at  a  time. 

Necessarily  pumping  under  such  adverse  conditions  proved  a  failure  and  naturally 
the  contractor  sought  for  some  cause  other  than  his  incompetency  on  which  to  place 
the  blame.  He  conceived  the  idea  that  excessive  leakage  issued  from  the  finished 
end  of  the  Chanoine  Dam,  and  accordingly,  on  September  10,  without  submitting  the 
question  to  the  engineer  officer  in  charge  and  contrary  to  tlie  express  provisions  of 
tne  specifications,  opened  communication  between  the  main  inclosure  and  the  small 
compartment  at  the  end  of  the  finished  work  by  cutting  the  cofferdam  wall  which 
separated  them.  There  was  at  that  time  a  difference  of  9  feet  between  the  water 
surfaces  in  the  two  inclosures.  If  there  were  no  leaks  of  consequence  around  the 
bulkhead  through  the  end  of  the  apron  crib  below  the  Chanoine  Dam,  the  instan- 
taneous application  of  a  9-foot  head  of  water  was  sufficient  to  produce  some,  and 
immediatel  V  after  cutting  the  dam  so  much  water  issued  from  the  small  compartment 
as  to  exceed,  in  addition  to  the  leakage  in  the  main  inclosure,  the  pumping  capacity 
of  the  plant,  which  already  had  been  taxed  to  its  limit.  The  contractor  then  shut 
down  his  pump  and  proceeded  to  deposit  excavated  material  about  the  cofferdam  in 
order  to  stop  tne  leaks.  This  comparatively  useless  work  was  permitted  to  continue 
until  September  19,  when  he  was  peremptorily  orderetl  to  restore  the  broken  coffer- 
dam and  proceed  in  accordance  with  the  specifications.  The  order  was  promptly 
complied  with,  and  in  a  few  days  the  water  was  down  to  the  limit  of  reach  of  the 
pumps.  Nearly  three  weeks  were  devoted  to  lowering  the  pumps  and  installing  a 
new  one  which  had  been  received.  On  October  14  the  mclosure  was  empty.  On  tne 
18th  construction  work  was  commenced  on  the  foundations,  nearly  three  months 
later  than  might  have  been  under  proper  management. 

In  the  meantime  attention  was  directed  to  shutting  off  the  leaks  which  had 
occurred  in  the  bulkhead  in  the  end  of  the  finished  portion  of  the  Chanoine  Dam. 
Either  to  locate  and  afterwards  ':o  stop  such  leaks  20  feet  underwater  and  in  the  bot- 
tom of  an  open  structure  extending  half  way  across  the  river  will  readily  be  conceded 
as  no  easy  task.  Therefore,  and  because  of  the  nature  of  the  management  displayed 
by  the  contractor,  the  supervision  of  the  undertaking  was  accomplished  by  the  Gov- 
ernment's engineering  and  inspection  force,  and  in  order  to  hasten  its  completion 
even  some  of  the  labor  performed  by  them. 

******* 

All  of  the  construction  work  within  the  emptv  inclosure  during  the  season  of  1900 
was  performed  between  October  18  and  November  25,  a  period  of  thirty-eight  davs. 
in  which  considerable  time  was  lost  in  setting  up  operatinqj  plant,  repairing  disabled 
machinery,  etc.  When  the  November  rise  occurred,  which  on  the  27tii  reached  a 
stage  of  28.2  feet  above  low  water  at  the  dam,  the  timber  work  of  the  apron  cribs 
below  the  dam  was  built  from  the  bank  to  within  about  50  feet  of  the  finished  end 
of  the  Chanoine  Dam,  the  crib  work  well  filled  with  stone,  the  excavation  made,  and 
sheet  piles  for  the  concrete  foundations,  except  about  50  feet  of  the  navigable  paas, 
driven,  the  concrete  pier  at  end  of  Chanoine  Dam  built  to  within  3  feet  of  the  main 
sill  level  of  the  dam,  and  the  concrete  foundation  of  the  Chanoine  Dam  built  to 
approximately  the  same  elevation  for  a  length  of  nearly  100  feet.  Although  the  con- 
tractor had  timely  warning  of  the  approach  of  the  November  freshet,  he  removed 
none  of  his  machinery  to  a  place  of  safety,  and  consequently  most  of  it  was  dislodged, 
the  derricks  knocked  down,  and  several"  articles  earned  away  by  the  water. 

When  high  water  occurs  at  this  season  of  the  vear  it  is  customary  here  to  suspend 
operations  for  the  winter,  since  the  frequent  freshets,  ice,  and  inclement  weather 
render  operations  very  difiScult  and  uncertain,  and  the  quality  of  the  work  done  often 
deficient  in  some  respects.  However,  the  state  of  this  work  was  such  at  this  time  as 
to  render  winter  construction  a  necessity.  From  the  lock  350  feet  of  dam  was  fin- 
ished, and  from  the  opposite  bank  cribs  and  concrete  foundations  to  the  same  level 
were  partly  constructed  for  about  300  feet,  leaving  a  gap  50  feet  wide  by  16  feet  deep, 
from  low  water,  between  them  in  the  middle  of  the  river.  Should  the  cofferdam 
undermine  or  otherwise  give  way  at  the  outer  end  and  permit  the  water  to  fiow 
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unobfltractedly  through  this  gap  for  a  time,  enormous  scour  would  assuredly  eiunie 
and  the  ends  of  hoth  structures  settle  down,  causing  damaf^e  which  might  rwulily 
exceed  $50,000,  besides  great  delay  to  the  work.  With  a  view  to  closing  tlie  gap, 
pumping  was  resumed  on  December  14,  and  when  the  rise  of  January  11  occurred 
the  naviga))le-pass  apron  cril)  was  connei;ted  to  a  height  of  8}  feet.  On  January  24 
the  contractor  again  l^egan  pumping  and  resumed  construction  work  ten  davs  later. 
All  of  the  sheet  piles  were  in  place  on  February  12  and  the  apron  crib  completed  on 
the  21st.  The  placing  of  concrete  was  commenced  on  the  16th  and  continued  until 
March  4,  when  805  cubic  yards  had  been  put  in,  bringing  the  foundation  of  the  Cha- 
noine  Dam  up  to  within  a  few  inches  of  the  level  of  tne  Dottom  timbers  of  the  floor.. 
Owing  to  the  low  temperatures  gravel  and  sand  for  concrete  were  heated  in  boxes  by 
means  of  perforated  pipes  in  them  for  the  introduction  of  steam.  *  *  *  After 
March  4  frequent  rises  occurred,  the  highest — 28.6  feet — on  April  26,  and  apart  from 
maintaining  the  cofferdam,  which  sustained  considerable  damage,  requiring  5,000 
feet  6.  M.  of  lumber  and  655  cubic  yards  of  filling  to  repair,  nothing  could  be  done 
until  the  latter  part  of  May,  and  uninterrupted  construction  work  not  until  June  10. 
At  the  end  of  the  year  the  floor  of  the  Chanoine  Dam  was  well  under  way,  and  the 
concrete  pier  at  its  end  built  to  the  level  of  the  main  sill  of  the  dam  at  the  upper  end 
and  about  4  feet  higher  at  the  lower  end. 

Both  i^uide  cribs  at  the  lock  were  started  in  July,  and  sunk  into  place  and  partly 
fille^l  with  stone  in  October.  Durinf^  the  winter  the  lower  one  was  built  to  its  final 
height  and  ballasted  to  the  paving  line,  and  the  timber  work  of  the  upper  crib  has 
also  been  nearly  completed  and  the  crib  filled  with  stone.  One  hundred  and  fifty- 
four  cubic  yards  of  large  stone  were  placed  around  the  head  of  the  upper  guide  cnb 
to  prevent  its  undermining. 

Owing  to  the  contract^  condition  of  the  waterway  at  the  dam,  the  lock  and 
cofferdam  occupying  more  than  one-half  of  the  river  bed,  heavy  scour  took  place 
below  the  navigable  pass,  in  some  places  extending  to  a  depth  of  11  feet  below  the 
top  of  the  pass  sill,  while  not  endangering  the  dam,  yet  because  of  its  effect  on  the 
lower  guide  crib,  which  it  undermined  slightly,  and  to  prevent  possible  scour  to  a 
still  greater  depth,  532  cubic  yards  of  large,  rough  stone  were  placed  in  the  trench, 
together  with  5,220  cubic  yards  of  material  dredged  from  bars  above  and  below  the 
ends  of  the  lock.  Later  the  contractors  for  constructing  the  Pennsylvania  Com- 
pany's bridge  piers,  a  short  distance  below  the  dam,  were  given  permission  to  deposit 
about  3,000  cubic  yards  of  their  dredged  material,  principally  rock,  in  the  same 
place,  restoring  the  river  bed  about  to  its  original  elevation,  and  protecting  the 
guide  crib  until  the  cofferdam  can  be  removed. 

In  addition  to  the  wickets  and  irons  pertaining  thereto,  valves,  pipes,  etc.,  fur- 
nished by  the  United  States,  the  following  quantities  of  materials,  furnished  by  the 
contractor,  were  put  in  place  and  work  performed: 

Piles number. .  34 

Timber  in  cribs. . ; linear  feet. .  450» 

Oak  lumber feet  B.M..  216,066- 

Hemlock  lumber do 292,492: 

Iron  bolts pounds. .  60, 934 

Stone,  ballast  and  protection cubic  yards..  6,320> 

Concrete do 1,753' 

Excavation  and  cofferdam  filling do 11, 083- 

The  irons  for  the  fixed  parts  of  the  bear-trap  weirs,  63,000  pounds,  were  delivered 
at  the  site  of  the  work;  also  all  valves,  pier  nosings,  pipes,  etc.,  for  the  bear  traps, 
and  the  irons  and  most  of  the  timber  for  the  lock  gatee  were  received  during  the 
year. 

In  the  summer  of  1900  materials  were  purchased,  146  linear  feet  of  cofferdam  con- 
structed across  the  ends  of  the  lock,  the  inclosure  unwatered  and  the  upper  guard 
and  miter  sills,  gate  recesses,  etc.,  cut  down  2  feet,  thus  reducing  them  to  the  same 
elevation  as  the  sills  at  the  lower  end  of  the  lock;  lock  walls  dressed  and  2  coats 
of  a  waterproof  cement  wash  applied  to  both  faces  of  the  lock  walls,  fixed  dam  and 
to  the  retaining  wall  at  the  Government  lot,  the  work  being  completed  by  a  small 
force  of  hired  labor  in  sixty  days.    Subsequently  the  cofferdiuns  were  removed. 

Lock  and  dam  at  Springdale  (No.  S), — Very  little  was  accomplished  during  the  year. 
Some  dredging  was  done  for  tne  abutment.  The  submerged  crib  outside  of  the  river 
wall  of  the  lock  and  below  the  dam  was  c^ompleted ;  the  guide  cribs  at  head  and  foot 
of  river  lock  wall  were  finishe<l  except  paving,  and  the  concrete  guide  wall  at  foot  of 
land  wall  completed.  The  emptying  valves,  lower  miter  and  guard  sills,  and  lower 
sectioiiH  of  hollow  quoins  were  putced  in  the  lock^  and  the  lock  walls  given  2  coats 
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of  waterproof  cement  wash.  Late  in  the  seaflon  of  1900  some  dredging  for  the  abut- 
ment end  of  the  dam  was  done  and  a  trial  made  of  driving  rectangular  sheet  piling 
alone  the  upstream  edge  of  the  dam,  which,  however,  failed  to  give  satisfactory 
results.    Afterwards  a  few  round  piles  were  driven  to  much  better  effect. 

Early  in  the  present  season  preparations  were  made  for  constructing  the  dam.  In 
May  dredging  lor  the  abutment  li^gan  and  continued  until  the  end  of  the  fiscal  year. 
The  main  abutment  crib,  12  feet  by  160  feet  by  16  feet  in  height,  was  built  and  sunk 
in  place,  and  a  submerged  crib  adjoining,  having  the  same  length  as  the  main  crib 
ana  40  feet  wide,  was  built  ready  to  sink.  Onsiderable  excavation  for  the  dam  was 
also  made. 

None  of  the  permanent  work  suffered  any  injury  during  the  year,  although  the 
excavated  trenches  for  dam  filled  in  heavily  during  the  winter  and  will  need  to  be 
reexcavated. 

The  remainder  of  the  irons  for  the  lock  and  lock  gates  were  purchased  and  have 
been  delivered  at  the  site  of  the  improvement 

Statement  of  materials  placed  and  work  done: 

Earth  excavation  and  dredging cubic  yards. .  15, 650 

Hardpan  excavation do 23 

Concrete,  natural  cement do 31 

Concrete,  Portland  cement do 337 

Whi'e  oak  lumber feetB.  M..  84,950 

Hemlock  lumber do 42, 540 

Oak  piles number 183 

Drift  bolts pounds 15,334 

Riprap  stone  filling cubic  yards 1,556 

The  status  of  the  work  at  Six-mile  Island  is  about  the  same  as  given 
on  page  484  of  Annual  Report  of  Chief  of  Engineers,  1900,  except 
that  the  Recorder  of  the  city  of  Pittsburg,  its  executive,  has  lately 
advised  me  that  attention  to  the  matter  would  be  givpn  at  an  early  date. 

It  is  expected  to  apply  the  available  balance  and  additional  appro- 
priation recommended  to  completion  of  existing  conti'acts,  purchase 
of  remaining  land  for  Six-milfe  Island  dam,  erection  of  lock  buildings, 
and  for  operating  machinery  for  the  locks  and  dams. 

Money  statenienL 

July  1,  1900,  balance  unexpended 1398,546.19 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 126, 000. 00 

524,546.19 
June  30,  1901,  amount  expended  during  fiscal  year 88, 346. 56 

July  1,  1901,  balance  unexpended 436,199.63 

July  1,  1901,  outstanding  liabilities 32,150.81 


July  1,  1901,  balance  available 404,048.82 

July  1,  1901,  amount  covered  by  uncompleted  contracts 419, 819. 91 

Amount  (estimated)  required  for  completion  of  existing  project 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

'   '  ''  ily  1, 


Amount  (estimated)  required  for  completion  of  existing  project 118,  OOO.  00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 118, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 


4,  1897. 


APPROPRIATIONS. 


August  5, 1886 $37,600 

August  11, 1889 35,000 

St^ntember  19,  1890 85,000 

July  13,  1892 40,000 

August  18, 1894 40, 000 

June  3, 1896 50,000 


June  4. 1897 $350,000 

July  1,1898 300,000 

Afarch  3,  1901 126,000 

Total 1,013,500 
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CONTRACTS   IN   FOBCK. 

1.  With  Sloan,  Mcllvam  &  Ott  Bros.,  Allegheny,  Ph.,  for  oonstrocting  two  locks 
and  dams  on  Allegheny  River  at  Six-mile  Islaiid  ("No.  2)  and  at  Springdale  (No.  3). 
Date  of  approval,  July  8,  1897. 
Date  of  beginning  work,  May  25,  1808. 
Date  of  expiration,  September  26,  1901. 

Hates. 


rOR  LOCKS  AND  ABl*TMENT8. 


Grubbing  and  clearing 

Earth  excavation per  cubic  yard . 

Hardpan  excavation do. . . 

Rock  excavation do. . . 

Embankment do... 

Concrete  of  natural  cement do. . . 

Concrete  of  Portland  cement do . . . 

Stone  filling  in  criba do... 

Stone  paving  of  cribs per  square  yard . 

Stone  paving  of  river  bank do... 

White  oak  in  gates perM.  feetB.  M.. 
White  oak  in  quoins  and  sills do... 

White  oak  in  cribs,  abutments,  and  gate  spars do... 

Hemlock  in  cribs do... 

Button-head  drif tbolts per  pound . 

rOR  DAMS. 

White-oak  timber per  M.  feetB.  M. 

Hemlock  timber do... 

White-oak  sheeting  on  back  of  da^l ^ do . . . 

Riprap  stone  filling per  cubic  yard . 

Button-head  driftbolts per  pound . 

Dredfing  foundation per  cubic  yard . 

Refilling  for  dam do... 

Backing  of  dam do... 

Hemlock  piles  in  place each. 

Hemlock  sheeting  and  scantling  in  foundation per  M.  feet  B.  M . 


No.  2. 

No.S. 

US.  00 

1142.00 

.22 

.12 

.76 

.75 

1.76 

1.75 

.48 

2.19 

8.60 

4.18 

4.99 

6.57 

1.26 

1.00 

1.20 

1.10 

1.60 

1.40 

47.00 

47.00 

60.00 

60.00 

44.00 

44.00 

19.60 

19.60 

.017 

.017 

30.00 

Ik).  00 

19.60 

19.60 

28.00 

28.00 

1.00 

1.07 

.017 

.017 

.17 

.16 

.16 

.16 

.16 

.15 

..4.a2 

4.82 

16.00 

16.00 

2.  With  Edward  J.  Hingston  and  Olaf  R.  Pihl,  Buffalo,  N.  Y.,  for  building  coffer- 
dam, foundation,  piers,  and  abutment  for  part  movable  dam  and  s;uide  cnbo,  and 
erecting  Chanoine  wickets  at  Herr  Island  lock  and  dam,  Allegheny  River, 
Pennsjavania. 

Date  of  approval,  June  8,  1900. 

Date  of  beginning  work,  June  12,  1900. 

Date  of  expiration  (construction  part),  July  15,  1901. 

Bates, 

Piles each..  $6.00 

Oak  lumber  in  cofferdams per  M.  feet  B.  M. .  46. 00 

Hemlock  lumber  in  cofferdams do 26. 00 

Timber  in  protection  cribs per  linear  foot. .      .  20 

Oak  timber  in  apron  cribs per  M.  feet  B.  M. .  39. 00 

Hemlock  timber  in  apron  cribs do. ...  26. 00 

Oak  timber  in  foundation  of  dam do 39. 00 

Oak  timber  in  guide  cril^s do 39. 00 

Hemlock  timber  in  guide  cribs do 25. 00 

Screw  bolts  and  tie  rods per  pound. .      .  05 

Drift  bolts  in  apron  and  protection  cribs do 03 

Drift  bolte  in  guide  cribs do 03 

Filling  in  cofferdam per  cubic  yard. .      .  90 

Stone  oallast  in  apron  and  protection  cribs. . . ; do 2. 85 

Stone  ballast  in  guide  cribs do 2. 60 

Stone  protection  for  apron  cril)P do 3. 10 

Stone  protection  for  upper  guide  crib do 3. 60 

Stone  paving  in  guide  cribs per  square  yard. .    1. 60 

(iravel  excavation per  cubic  yard.  -      .  30 

Concrete ao 5. 67 

Pumping  during  erection  of  bear-trap  gates,  per  day  (24  hours) 10. 00 

ENG  1901 170 
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3.  With  Thomas  Marshall,  Pittsburg,  Pa.,  for  building  and  erecting  2  bear^trap 
gates  at  dam  at  Herr  Island,  Allegheny  River,  near  Pittsburg,  Pa. : 
Date  of  approval,  July  11,  1900. 
Date  of  beginning  work,  July  1, 1900. 

Date  of  expiration,  about  December  1,  1901,  depending  upon  time  of  readiness  of 
foundations. 

Bates. 
Furnished  and  delivered: 

Cast  iron per  pound. .        |0. 04 

Wrought  iron do .06 

Wrought  steel do .05 

Furnished  and  erected  in  place: 

Oak  timber  in  upper  gates per  1,000  feet  B.  M. .        98. 00 

Bronze per  pound . .  .40 

Springs,  steel do .08 

Cast  iron do .035 

Wrought  iron,  bolts,  spikes,  etc do .07 

Steel  castings do .10 

Wrought  steel do .0583 

Painting  ironwork  of  4  gates 1,000.00 


COMMEBCIAL  STATISTICS. 


[Compiled  at  United  States  Engineer  Office,  Plttsbuig,  for  showing  commerce  on  part  of  river  under 
Black-water  Improvement,  Including  upper  river  traffic  transported  into  and  from  Pittsburg  Harbor, 
for  calendar  year  1900.] 


Articles. 


Quantity. 


Banes  and  flats,  new. . . 

Bauxite '.'.'.'.'. 

Bottoms,  coal  boat,  new 

Brick 

Care,  empty 

Cars,  loaded 

Coal 

General  freight 

Gravel 

Hay 

Iron,  scrap 

Iron,  structural 

Iron,  in  pigs 

Lath...;!: 

Live  stock,  small 

Livestock,  large 

Lumber 


Tons,  a 

7,901 

1,591 

1,600 

26,748 

4,820 

17,772 

172,416 

616,762 

3,232 

247,668 

216 

480 

1,977 

2,800 

689 

173 

26 

41,969 


Articles. 


Quantity. 


7bn«.a 

Machinery,  pipe,  etc 1, 653 

Manure 12, 500 

Palings 40 

Piles i  3,144 

Pipe,  sewer 1  120 

Poles,  brace 1,226 

Posts,  check i  1,164 

Posts,  pit I  8,836 

Ties,  rail  road 376 

Sand i  438,472 

Shingles 145 

Stone 14, 905 

Timber 80,293 

Total 1,611,103 

Passengers,  number 36,525 


a  2,000  pounds. 

It  has  always  been  difficult  to  secure  statistics  of  commercial  movements  on  the 
Allegheny  River,  and  while  a  special  effort  was  made  this  year  to  get  reliable  reports 
of  shipments,  yet  the  results  are  not  fully  satisfactory  and  can  only  be  re«irded  as 
an  approximation  which  may  vary  considerably  from  the  actual  tonnage  nandled. 
Coal  deliveries  on  lower  3  or  4  miles  of  river  diminished  from  preceding  year,  mainly 
on  account  of  long  duration  of  high  water,  which  prevented  boats  from  passing  under 
numerous  low  and  otherwise  olwtructive  bridges.  River  transfer  of  railroad  cars 
was  wholly  discontinued,  causing  a  considerable  loss  of  river  tonnage  as  compared 
with  that  of  previous  year. 
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H  H6. 

IMPROVEMENT  OF  ALLEGHENY  RIVER,  PENNSYLVANIA. 

A  list  and  description  of  the  improvement  structures  are  given  on 
pa^es  2425  and  2426  of  annual  report  for  1897.  Illustrations  of  the 
principal  works  follow  page  2206  of  the  report  for  1898;  a  description 
of  Red  Bank  dike  extension  appears  on  page  2202  of  same. 

Nicholson  Dam. — ^The  rebuilding  of  tnis  structure,  undertaken  dur- 
ing the  previous  year,  was  unavoidably  then  unfinished.  The  work 
stood  the  winter's  ice  and  rises,  but  heavy  spring  freshets  scoured 
considerably  below  the  dam,  resulting  in  a  sinking  of  the  structure  at 
places  of  an  aggregate  length  of  about  200  feet,  the  loss  of  several 
timbers  of  its  Tower  slope,  a  disruption  and  removal  of  much  of  the 
upper  slope  paving  and  a  scouring  out  of  the  tilling  underneath. 

Only  a  small  amount  of  funds  was  available  for  repairs  of  this  dam. 
Nearly  all  the  timber  and  bolts  required  for  reconstruction  had  been 
procured  the  previous  season,  and  the  portions  not  then  used  stored 
near  the  site.  Work  was  begun  August  22.  Depressed  portions  of 
the  cribwork  were  built  up,  bBtUasteaand  paved,  slopes  repaired,  rip- 
rap protection  below  the  dam  added,  and  the  whole  structure  put  in  as 
^^ooa  condition  by  the  end  of  October  as  funds  permitted.  Stone  used 
in  the  work  was  recovered  from  the  old  structure  and  the  river  bed 
adjacent,  except  a  few  hundred  yards  obtained  by  blasting  large  bowl- 
ders lying  about  a  mile  below  the  dam  in  the  island  chute.  The  length 
of  the  dam  rebuilt  during  the  two  years  is  998  feet,  width  27  feet,  and 
height  about  3.5  feet  above  low  water.  Heavy  paving,  at  the  least  18 
inches  in  depth,  is  required  for  this  dam,  but  funds  would  not  permit 
the  expense  for  that;  hence  old  stones  which  were  too  small,  and  many 
of  them  poorly  shaped,  were  used  because  thev  could  be  procured 
cheaply  and  it  was  not  desired  to  run  the  risk  oi  a  serious  breach  in 
the  oam.  This  substitute  made  a  light  and  rather  loose  pavement,  and 
although  carefully  laid,  the  past  winter's  ice  and  freshets,  more  than 
ordinarily  frequent  and  destructive,  damaged  part  of  the  paving  and 
allowed  tilling  at  this  portion  to  be  scoured  out. 

Red  Bank  dike, — Considerable  repair  was  made  during  August  and 
September  to  the  tilling  and  paving  of  the  middle  portion,  about  300 
feet  long,  of  this  structure,  and  several  hundred  yards  of  bowlders 
removed  from  the  channel  were  deposited  along  the  face  of  the  dike. 
The  timber  work  of  the  older  and  upstream  portion  of  the  dike  was 
badly  decayed,  especially  at  the  crest,  and  should  have  been  renewed, 
or,  better,  decayed  timbers  removed,  top  flattened  and  heavily  paved; 
funds  did  not  permit  either  repair;  consequently  much  damage  for  a 
length  of  about  100  feet  at  this  portion  of  the  dike  was  done  by  the 
ice  of  last  winter.  • 

Other  works. — Small  repairs  as  needed  were  made  to  the  CJorydon 
log  chute.  Hickory  and  Pithole  dams,  and  upper  Cowanshannock  dike. 
The  remaining  improvement  structures  were  in  good  condition  during 
the  year. 

Open  channel  improvement. — ^In  middle  September,  the  river  having 
reacned  low  stage,  three  parties,  each  consisting  of  a  suboverseer,  8 
laborers,  and  2  teamsters  with  teams,  began  removal  of  rock  and  other 
obstructions  between  Hickory,  161  miles  above  Pittsburg,  and  New 
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Kensington,  near  middle  of  upstream  pool  of  authorized  slack-water 
improvement.  The  distance  covered,  142  miles,  was  divided  into  three 
sections  of  about  equal  length.  The  parties  worked  downstream, 
moving  with  outfits  from  point  to  point  on  coal-boat  bottoms,  having 
rough  nouses  for  quarters  and  sheds  for  horses.  One  of  the  parties 
returned  by  land  to  work  at  a  very  few  l^ad  places  not  finished  on  the 
down  trip;  all  of  them  worked  from  four  to  six  weeks  or  until  the 
first  river  rise  interfered,  when  it  was  arranged  to  close  operations 
for  the  year.  About  2,700  cubic  yards  of  bowlders  and  350  of  gitivel 
and  14  snags  were  removed  from  the  low  water  running  channel, 
restoring  it  to  good  condition.  Some  deterioration  has  now  obtained, 
as  might  be  expected  from  the  character  qf  the  river,  but  the  thorough 
cleanings  of  this  part  of  the  channel  in  late  years  have  made  future 
work,  if  done  yearly,  comparatively  small. 

During  late  years  the  head  of  principal  navigation  on  the  river  has 
been  at  Hickory,  and  hence  improvements  have  been  confined  almost 
exclusively  to  the  stream  below  that  point.  During  the  past  year, 
however,  large  tracts  of  timber  in  the  vicinity  of  Warren  nave  been 

I)urchased  by  operators  and  extensive  sawmills  and  a  boat  yard  estab- 
ished  at  Irvinton  for  river  shipments  of  lumber,  barges,  and  coal-boat 
bottoms.  This  has  now  extenaed  the  navigation  head  30  miles  farther 
upstream.  Since  little  attention  has  heretofore  been  given  to  this 
section  of  river  and  none  at  all  in  recent  years,  the  need  of  a  thor- 
ough cleaning  out  of  obstructions  from  the  low- water  channel  over  it 
is  now  felt.  It  will  require  several  years  to  exhaust  the  product  of 
the  new  timber  tracts  now  open  to  tnuie. 

It  is  expected  to  devote  the  available  balance  of  funds  to  a  cleaning 
of  the  low- water  channel  from  Hickory  to  New  Kensington,  and  to 
minor  repairs  for  temporary  maintenance  of  Nicholson  Dam  and  Red 
Bank  dike.  The  additional  appropriation  recommended  is  for  thorough 
open-channel  work  from  Warren  to  Hickory,  a  year's  maintenance  of 
channel  below  Hickory,  improvement  at  Nicholson  and  Bed  Bank,  and 
minor  repairs  at  the  other  contraction  works. 

Money  statement. 

Jnly  1,  1900,  balance  unexpended $2,582.71 

Amount  allotted  August  17,  1900,  by  Secretary  of  War 5,000.00 

7,582.71 
June  30,  1901,  amount  expended  during  fiscal  year 5, 393. 15 

July  1,  1901,  balance  unexpended 2,189.56 

July  1,  1901,  outstanding  liabilities 26.17 

July  1,  1901,  balance  available 2,163.39 

Amount  ^at  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement $11, 000. 00 

For  maintenance  of  improvement 4, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


15,000.00 
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APPROPRIATIONS. 


March  3, 1879 $10,000 

June  14, 1880 20,000 

March  3, 1881 !^,000 

August  2, 1882 15,000 

July6,1884 36,000 

August  6, 1886 ,..  30,000 

August  11, 188G 25,000 

September  19, 1890....- 20,000 


July  13, 1892 $25,000 

August  18, 1894 12,500 

June3,1896 12,500 

March3,1899 15,000 

June  6, 1900  (allotment) 5, 000 

Total 250,000 


OOMMSBdAL  flTATimCB  PBBTAININO  TO  PART  OP  RIVBR  ABOVE  AITTHOBIZBD  SLACK  WATBB. 
[Compiled  at  United  States  engineer  office,  Pittsbarg,  for  calendar  year  1900.] 


Articlefi. 


Tnn«.a 


Artlclee. 


Bar8re8,new 

Bot(oiat,  coal  boat,  new 

Flats,  new 

Lumber 

Timber 

Latb 

Palings 

Piles 

Brace  poles 

Check  posts 

Pit  posits 

Shingles 

KallroadUea 

Bark 


8,040 

26,748 

872 

42,616 

84,868 

692 

40 

8,144 

1,226 

1,164 

8»885 

145 

876 

1.691 


Manure 

Hav 

Building  stone 

Other  stone 

Brick 

Sand 

Gravel 

Live  stock,  large 

Live  stock,  small 

General  freight 

Total 

Paasengers number 


Tons,  a 


600 

216 

19,269 

26,765 

20 

137,474 

75,000 

173 

26 


a  2,009  pounds. 

The  main  iiart  of  river  trade  cousists  of  rafting,  running  downstream  of  new 
barges  and  coal-boat  bottoms  with  loads  of  lumber,  hay,  tan  bark,  piles,  etc.,  and  mov- 
infi^sand,  building  stone,  and  gravel. 

racket  boaineas  was  done  by  the  steamboat  Nellie  Iludwn^  making  tripe  almost  daily 
between  Pittsbuiig  and  Kittanning  from  March  1  to  April  15.  The  Lee  H.  Brooks  did 
some  towing  of  sand  to  Kittaiming. 

The  traffic  taken  in  parts  of  river  gives  approximately  the  following:  * 

Tons. 

Above  mouth  of  Clarion  Riverto  Pittsbui^ 55,460 

Below  month  of  Clarion  River,  to  Pittsbui^ 19, 465 

Out  of  Clarion. River  to  Pittsburg 110,352 

Above  mouth  of  Clarion  River,  not  reaching  Pittsbui^ 1,936 

Below  mouth  of  Clarion  River,  not  reaching  Pittsburg 252^  588 


H  H  7- 


MODIFICATION  OF  HARBOR  LINES  IN  OHIO  RIVER  AT  ALLEGHENY 
CITY,  PENNSYLVANIA. 

Thb  Pittsburo  and  Westubn  RauiWay  Company, 

Offigb  of  Prbsidbnt  and  Rbgeivbb^ 

AUegheay,  Pa.,  June  27, 1900. 
Dbab  Sib:  I  herewith  send  you,  in  triplicate,  white  prints^  showing 
certain  property  belonging  to  the  Pittsburg  and  Western  Railway 
Company,  K>cated  in  Allegheny  City,  Allegheny  County,  Pa.,  and 

^  Not  printed. 
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which,  at  the  time  of  the  establishment  of  the  harbor  line  hj  the 
United  States  Government  engineers  in  1895,  was  taken  possession  of 
and  made  a  part  of  the  river  bed. 

This  ground  is  a  part  of  a  purchase  of  what  is  known  as  the  '^  Smoky 
Island  property  "  by  the  Pittsburg  and  Western  Railway  Company,  and 
for  which  ar  large  sum  of  money  was  paid. 

We  think  that  an  investigation  of  the  subject  will  warrant  the  United 
States  Government  in  reestablishing  the  harbor  line  at  point  indicated 
and  restoring  to  us  that  portion  of  our  .property  shown  on  plan 
attached  (located  between  the  harbor  line  and  the  State  commissioner's 
hi^h-water  line  established  in  1868,  and  comprising  some  4.54  acres), 
as  it  has  largely  been  filled  up,  and,  we  believe,  does  not  in  any  sense 
interfere  with  marine  navigation. 

I  would,  therefore,  be  obliged  if  the  Department  will  have  the  sub- 
ject investigated  with  a  view  to  granting  the  release  of  the  property 
we  seek. 

Youi-s,  truly,  Thos.  M.  Kmo, 

Hon.  Elihu  Root, 

Secreta/ry  of  Wa/r* 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
Jvh/  2,  1900. 
Respectfully  referred  to  Maj.  Chas.  F.  Powell,  Corps  of  Engineers, 
for  report. 
To  be  returned. 
By  command  of  Brig.  Gen.  Wilson: 

A.  Mackenzie, 
Limit.  Col.^  Corp%  of  Engm£efrs. 

[Third  indorsement.] 

U.  S.  Engineer  Office, 
IHttahurg^  Pa..,  September  1^,  1900 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

This  is  an  application  for  change  of  harbor  lines  from  its  present 
establishment  to  the  old  Pennsylvania  State  commissioners'  high-water 
line,  from  Grant  avenue,  Allegheny  City,  downstream  along  right 
bank  of  Ohio  River  to  property  of  Allegheny  Gas  Company. 

I  find  that  a  certain  change  oi  harbor  line  here  would  be  advantageous 
to  the  harbor  in  that  it  would  better  preserve  and  protect  the  harbor. 
The  modified  harbor  line  recommended  by  me  on  that  account  for 
adoption  is  shown,  together  with  the  present  established  harbor  line, 
other  water  and  bank  lines,  and  outline  of  existing  shoal  at  mouth  of 
AUeghenv  and  head  of  Ohio  rivers,  on  blue  print*  nerewith,  in  tripli- 
cate, of  the  harbor-line  map.  The  modifiea  line  starts  from  a  point 
farther  upstream,  is  first  directed  farther  riverward,  and  then  farther 
landward,  and  is  extended  farther  downstream,  than  the  changed  har- 

*  Not  printed. 
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bor  line  applied  for.  To  terminate  the  modified  line  at  the  downstream 
end  of  the  railroad  property  would  mak".  an  awkward  disposition  of  it, 
and  hence  it  was  extended  along  the  properties  of  the  Allegheny  Gas 
Company,  Pittsburg  Clay  Pot  Company,  and  American  Steel  Hoop 
Company  to  a  suitable  connection  with  the  existing  harbor  line,  and 
also  lor  aiding  in  removal  by  scour  of  the  lower  end  of  the  shoal 
named  above. 

The  project  for  improvement  of  Pittsburg  Harbor  intends  a  channel- 
way  of  10  feet  depth  at  pool  stage.  This  project,  the  existence  of  the 
extensive  shoal  at  the  locality,  and  dredging  now  being  conducted 
there  and  contemplated  for  the  future,  have  been  carefully  considered 
in  selecting  the  recommended  line. 

The  interests  of  the  said  properties  have  expressed  their  assent  to 
the  modified  harbor  line  as  recommended;  at  first  the  gas  company 
demurred,  then  asked  for  time  to  look  into  the  matter  and  subseauently 
withdrew  all  objection.  The  upper  end  of  said  modified  line  falls  upon 
the  railroad  company's  property.  Mr.  King,  president  of  the  railroad 
company,  has,  together  witn  his  engineer,  examined  the  accompanying 
blue  print.  He  agrees  to  the  line  recommended  by  me  instead  of  the 
changed  line  asked  for  by  him,  and  so  authorizes  me  to  state. 

Chas.  F.  Powell, 
Major  ^  Oorps  of  Engineers 

[Fourth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
September  U^  1900. 
Respectfully  returned  to  the  Secretary  of  War. 
The  Pittsburg  and  Western  Railwav  Company  requests  a  modifica- 
tion of  the  established  harbor  line  in  front  of  its  property,  on  the  right 
bank  of  the  Ohio  River,  in  AUeghen}'^  City,  Pa. 

The  subject  has  been  under  consideration  hj  Maj.  Chas.  F.  Powell, 
Corps  of  Engineers,  who  expresses  the  opinion  in  third  indorsement 
hereon,  that  a  change  in  the  existing  harbor  line  at  this  locality  would 
be  advantageous  in  that  it  would  better  preserve  and  protect  the  har- 
bor. He  accordingly  recommends  that  the  line  be  modified  as  shown 
in  yellow  on  the  accompanying  blue  prints.  The  modification  recom- 
mended by  him  is  stated  to  1^  satisfactory  to  the  railroad  company 
and  to  all  other  abutting  property^  owners. 

I  recommend  that  the  modification  be  approved,  and  that  the  Secre- 
tary place  his  approval  on  each  of  the  three  blue  prints,  which  have 
been  prepared  for  his  signature. 

John  M.  Wilson, 
Brig.  Gen.^  Chief  of  Enmneet's^ 

U.  S,  Army. 

[Fifth  indorsement.] 

War  Department, 
September  i7, 1900. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

G.  D.  Meiklejohn, 

Acting  Secretary  of  War. 
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IMPROVEMENT  OF  MUSKINGUM  RIVER,  OHIO,  AND  OF  CERTAIN 
RIVERS  IN  WEST  VIRGINIA  AND  KENTUCKY  TRIBUTARY  TO  OHIO 
RIVER. 


REPORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1901,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE, 
MA  J.  H  F.  HODGES  AND  MA  J.  E.  H  RUFFNER,  CORPS  OF  ENGI- 
NEERS. 


IMPROVEMENTS. 


1.  Mufikingum  River,  Ohio. 

2.  Operating  and  care  of  locks  and  dams 

on  Muskingum  River,  Ohio. 

3.  Little  Kanawha  River,  West  Virginia. 

4.  Operating  and  care  of  lock  and  dam 

on  Little  Kanawha  River,  West  Vir- 
ginia. 

5.  Kanawha  River,  West  Vii^nia. 

6.  Operating  and  care  of  locks  and  dams 

on  Kanawha  River,  West  Virginia. 

7.  Elk  River,  West  Virginia. 

8.  Gauley  River,  West  Virginia. 

9.  Guyandot  Biver,  West  Virginia. 


10. 


11. 


Big  Sandy  River,  West  Virginia  and 

Kentucky. 
Operating  and  care  of  lock  and  dam 

on  Bie  Sandy  River,  West  Virginia 

and  Kentucky. 

12.  Tug  Fork  of  Big  Sandy  River,  West 

Virginia  and  Kentucky. 

13.  Levisa  Fork  of   Big   Sandy  River, 

Kentucky. 

14.  Kentucky  River,  Kentucky. 

15.  Operating  and  care  of  locks  and  dams 

on  Kentucky  River,  Kentucky. 


SUKVBY. 

16.  Big  Sandy  River,  Kentucky  and  West  Virginia,  including  Levisa  and  Tug  forks. 


Engineer  Office.  U.  S.  Army, 

Cincinnati^  Ohioj  July  15^  1901, 
General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
of  the  works  under  my  charge  for  the  fiscal  year  ending  June  30, 1901: 
I  took  charge  of.  the  worts  on  April  30,  1901,  relieving  Capt  (now 
Mai.)  H.  F.  Hodges,  Corps  of  Engineers. 

The  reports  for  the  ICanawha,  Elk,  and  Gauley  rivers  have  been 
prepared  oy  Asst.  Engineer  Addison  M.  Scott,  in  local  charge. 

The  reports  for  the  Little  Kanawha  and  Muskingum  rivers  have 
been  prepared  by  Asst.  Engineer  Edmund  Moeser. 

The  reports  for  the  Guyandot  and  Big  Sandy  rivers  have  been 
prepared  by  Asst.  Engineer  B.  F.  Thomas. 

The  reports  for  the  Kentucky  River  have  been  prepared  by  Asst 
Engineer  John  M.  G.  Watt. 

Very  respectfully,  your  obedient  seiTant, 

E.  H,  Rufpner, 
Major ^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U,  S.  A. 
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III. 

IMPROVEMENT  OF  MUSKINGUM  RIVER,  OHIO. 

The  authorized  project  for  this  work  will  be  found  in  the  summary. 
At  the  close  of  the  fiscal  year  all  work  under  it  had  been  finished. 

The  only  work  carried  on  during  the  past  year  under  this  appropri- 
ation has  been  for  laying  a  concrete  pavement,  800  square  feet  m  area, 
on  the  grounds  belonging  to  the  United  States  at  Ijock  No.  1  (Ice 
Harbor  Lock),  of  the  Muskingum  River  system,  and  placing  the  neces- 
sary hand  rails  on  the  outside  stei>s  of  the  new  lock  house  at  this  lock. 

In  the  Annual  Report  of  the  Chief  of  Engineers  for  1899,  page  2454, 
an  estimate  of  $8,000  for  building  five  houses  for  lock  tenders  was 
submitted,  and  in  the  same  report,  page  424,  the  Chief  of  Engineers 
recommended  further  appropriation  of  16,000  for  raising  the  crests  of 
Dams  3  and  9,  For  the  reasons  stated  in  the  reports  cited,  the  addi- 
tional appropriation  of  $14,000  for  these  two  items  is  recommended. 

Commercial  statistics  are  reported  under  the  head  of  operating  and 
care,  ete. 

Money  statemerU. 

July  1, 1900,  balance  onexpended $1,184.19 

June  30, 1901,  amount  expended  during  fiscal  year 116.70 

July  1, 1901, balance  unexpended 1,067.49 

July  1, 1901, outstanding  liabilitiee 2.25 

July  1, 1901, balance  available 1,065.24 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901 14, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

The  following  is  a  statement  of  the  amount  and  dates  of  all  appro- 
priations and  aUotments  for  this  work: 

Act  of  August  11,  1888... $102,000 

Act  of  July  1, 1898 6,000 


I  I  a. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  MUSKINGQM  RIVER, 

OHIO. 

A  statement  of  the  extent,  original  cost,  ete.,  of  the  works  embraced 
under  this  title  is  given  in  the  summary  of  this  report. 

During  the  jear  ending  June  30, 1901,  the  locks  and  dams  have  been 
kept  in  operation  and  repair,  and  four  of  the  lateral  canals,  aggregating 
2i  miles  m  length,  have  been  maintained  in  navigable  condition.  The 
canal  at  Taylorsville,  1  mile  in  length,  which  is  not  now  required  for 
navigation,  has  been  kept  open  to  furnish  water  power. 

Navigation  was  suspendea  at  the  locks  for  a  total  of  thirty-seven 
days  on  account  of  ice. 

rermits  for  work  by  private  persons  and  cori)orations  have  been 
granted  by  the  Secretary  of  War  during  the  year,  as  follows: 

At  Marietta^  Ohio. — ^To  the  Marietta  Fuel  Gas  Company,  permis- 
sion, dated  May  13,  1901,  to  lay  a  6-inch  pipe  line  across  Muskingum 
River  below  Dam  No.  1.    Nothing  was  done. 
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At  Lowell^  Ohio, — To  the  commissioners  of  Washington  County, 
Ohio,  permission,  dated  May  28,  1901,  to  construct  drawbridge  across 
the  head  of  canal.     Nothing  was  done. 

To  Archer  &  Barry,  Caldwell,  Ohio,  permission,  dated  August  16, 
1900,  to  lay  certain  pipe  lines  across  the  canal.     Nothing  was  done. 

Between  Lmcell  and  Beverly^  Ohio, — ^To  A.  J.  Brown,  Marietta,  Ohio, 

ermission,  dated  March  16,  1901,  to  la}^  certain  pipe  lines  across  the 
uskinjBfum  River  and  Canal  at  Lowell.     Nothing  has  been  done. 

At  J^ConnehnriJle^  Ohio, — To  the  Home  Telephone  Company,  revo- 
cable license,  dated  April  8,  1901,  to  extend  telephone  line  through  the 
Government  line.     The  line  is  in  place. 

At  McCoivnelsviUe^  Ohio. — To  the  commissioners  of  Morgan  County, 
Ohio,  permission,  dated  May  29,  1901,  to  reconstnict  a  bridge  across 
Muskingum  River.  About  one-half  of  the  substructure  has  been 
reconstructed. 

At  Zwnesville^  Ohix). — ^To  the  Berlin  Iron  Bridge  Company,  Berlin, 
Conn.,  revocable  license,  dated  November  26,  1900,  to  construct  a 
temporary  roadway  on  the  slope  of  the  canal  bank.  The  roadway  is 
in  place. 

To  the  Great  Southern  Ghw  and  Oil  Company,  permission,  dated 
October  9,  1900,  to  lay  certain  pipe  line  across  the  canal.  Nothing 
was  done. 

To  the  commissioners  of  Muskingum  County,  Ohio,  permission, 
dated  August  18,  1900,  to  reconstruct  a  bridge  over  the  Sfuskingum 
River  at  Main  street.     Work  has  been  in  progress,  but  is  not  finished. 

Leases  have  been  issued  as  follows: 

To  the  Ohio  and  Little  Kanawha  Railroad  Company,  for  0.42  acre  of 
land  in  the  vicinity  of  Dam  No.  7:  to  the  McConneisville-Malta  Elec- 
tric Company,  for  about  0.40  acre  land  at  Dam  No.  7,  with  the  right  to 
use  10,000  cubic  feet  of  water  per  minute;  to  the  village  of  Beverly, 
Ohio,  for  0.40  acre  land  at  Lock  No,  4,  with  the  right  to  use  5,000 
cubic  feet  of  water  per  minute. 

.The  following  is  a  summarv  of  the  work,  in  addition  to  the  ordinary 
maneuvering  of  the  locks  and  care  of  property,  which  was  done  at  the 
diflferent  parts  of  the  system  during  the  last  year: 

At  Lock  No.  i,  Marietta. — Refilled  and  revetted  with  concrete  the 
eroded  bank  of  raceway  back  of  lock  for  a  distance  of  25  feet 
Repairs  were  made  in  the  raceway  with  the  view  to  lessening  the 
danger  from  leakage  under  the  floor  of  lock,  which  has  been  a  constant 
menace  to  the  structure  since  1896.  The  work  accomplished  con- 
sisted in  excavating  mud  and  trash  in  the  head  of  race  ana  back  filling 
with  795  yards  sand,  gravel,  and  broken  stone,  after  filling  cavities 
underneath  the  lock  with  tight  material.  A  concrete  core  wall.  20 
feet  in  length,  was  built  in  under  the  upper  face  of  the  cross  wall  in 
raceway,  and  the  areas  immediately  above  and  below  cross  wall  were 
repaved. 

At  Lock  No.  ^,  Devols. — Renewed  the  decayed  timbers  in  the  guide 
crib  above  lock  and  made  temporary  repairs  to  lock  house. 

At  Lock  No,  3^  Lowell. — Made  extensive  repairs  to  the  dam  for  240 
feet  of  its  length.     Repaired  the  lower  gates  of  lock. 

At  Lock  No.  4,^  Beverly. — Rebuilt  two  guide  cribs  above  lock.  Con- 
structed an  embankment  across  the  lower  end  of  the  raceway  to  fore- 
stall damage  from  floods.  Made  minor  repairs  to  embankments,  lock 
irons,  and  machinery. 
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At  Lock  No.  5,  Luke  Chute. — Rebuilt  guide  crib  above  lock,  100 
feet  in  length.     Replaced  two  decayed  arms  on  upper  gates. 

At  Lock  No.  6^  Stochport. — Received  and  stored  material  for  repairs 
of  wall  at  right  abutment,  the  completion  of  which  had  to  be  deferred 
on  account  of  high  water.  Repaired  guide  crib  at  lock.  Repaired 
and  renovated  the  lock  house. 

At  Lock  No.  7,  McCormdmnlle. — Reconstructed  the  old  dam  for  160 
feet  of  ite  length.  Renewed  the  floor  and  repainted  the  drawbridge 
over  canal.  Minor  repairs  were  made  to  the  abutments  and  guard 
gates  at  head  of  canal. 

At  Lock  No.  8^  EoiglepoTt. — Refilled  and  backed  part  of  dam  with 
stone  and  gravel.  Filled  derrick  stone  along  front  of  dam  where 
scour  had  taken  place.  Replaced  decayed  blocks  between  arms  of  lock 
gates. 

At  Lock  No.  P,  Taylorsville. — Rebuilt  the  lower  steps  of  the  dam 
for  138  feet,  and  the  second  step  for  176  feet.  Employed  labor  to 
assist  in  placing  splash  boards  on  dam  to  afford  a  sufficient  depth  in 
pool  above.  Itefilled  and  revetted  140  feet  of  canal  bank.  Replaced 
decayed  parts  of  the  lock  gates  and  repaired  lock  machinery.  !^built 
one  gate  of  the  old  lock  used  for  docking  purposes. 

At  Lock  No.  10^  ZanesvUle. — Replaced  two  decayed  arms  on  guard 
gates.  Received  materials  for  repair  of  slope  wall  in  canal  and  an 
abutment  of  the  dam,  the  completion  of  which  was  deferred  on  account 
of  high  water. 

The  dredge  was  placed  on  the  dry  dock  and  the  entire  hull  was 
rebuilt.  One  quarter  boat,  two  dump  scows,  and  one  barge  were  pulled 
out  and  their  hulls  repaired  and  recalked. 

The  U.  S.  dredge  Malta  was  employed  throughout  the  working 
season  in  dredging  out  canals  and  shoals,  in  removing  obstructions  and 
rebacking  dams.  The  operations  extended  over  a  distance  of  11,760 
feet.  The  dredge  was  attended  by  the  hired  steamer  Ilazd  Bice  and 
the  U.  S.  steamer  Vega^  when  the  latter  was  not  otherwise  employed. 

The  work  was  under  the  local  charge  of  Mr.  Edmund  Moeser,  resi- 
dent engineer. 

The  following  is  a  statement  of  amounts  and  dates  of  all  allotments 
for  this  work: 

Augusts,  1886  (appropriated) 120,000.00 

July  21,  1887  (allotted) 190,000.00 

August  13,  1888  (allotted) 177,623.00 

Julyl,  1889  (allotted) 232,080.00 

July  19,  1890  (allotted) 195,665.00 

May  28,  1891  (allotted) 20,000.00 

July  8,  1891  (allotted) 155,200.00 

November9,  1891  (allotted) 39,980.00 

November  24,  1891  (allotted) 1, 200. 00 

I)oceinber9,  1891  (allotted) 1,200.00 

Januarys,  1892  (allotted) 12,241.54 

Augusts,  1892  (allotted) 42,919.47 

July  22,  1893  (aHotted) 52,746.36 

July  25,  1894(alotted) 47,157.66 

July  12,  1895  (allotted) 29,971.20 

July  24,  1896  (allotted) 41,337.10 

July  23,  1897  (allotted) 43,527.50 

July  23,  1898  (allotted) 36,960.58 

July  25,  1899  (allotte<l) 44,954. 30 

October  16,  1899  (allotted ) 1, 500. 00 

July  14,  1900  (allotted) 44,921.96 

Total 1,430,174.67 
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Special  work  authorized  by  act  of  Congress. 

March  21,  1895  (allotted),  protection  wall  at  Zanesville |1, 651. 00 

June  17,  1895  rallotted),  pier  of  railroad  bridge  at  Marietta 10, 449. 60 

June  17,  1895  (allotted),  pier  of  county  bridge  at  Taylorsville 6, 834. 20 

Total 17,934.80 

ABSTRACTS  OP  CONTRACTS  IN   FORCE  ON   MUSKINGUM   RIVER  JUNE  30,  1901. 

Contract  for  the  construction  of  one  wooden-huUf  stem^wlteel  towboaiy  with  machinery^ 
complete^  for  use  on  the  Muskingum  River,  Ohio, 


Contractor. 

Character  of  work. 

Contract 
price. 

Date  of— 

Approval. 

Beginning. 

Expiration. 

Ed.  J.  Howard 

One  wooden-hall, 
Htern- wheel   tow- 
boat,  with  machin- 
ery, complete. 

19,805 

Apr.  17,1901 

On  or  before 
May  10,1901. 

Aug.  10,1901 

Contract  for  hire  oftowboat  to  act  as  tender  to  U,  S.  dredge  Malta  during  dredging  season 
of  fiscal  year  beginning  July  i,  1901. 


Contractor. 


Character  of  work. 


Contract 
price. 


Date  of— 


Approval.       Beginning.      Expiration, 


Moskingum  and  Ohio 
River  Transporta- 
tion Co. 


Furnishing  the  serv-    ^     per 

ices  of  steamer  Ha-       day. 

zel  Rice  and  crew,    i 
Famishing  meals  to  ;  .'iO  cents 

Qovemment     em-  |    per  meal. 

ployees  when  trav-  i 

eline  on   boat  on 

official  business. 


June  27, 1901 


When    o  r- 
dered. 


Hight  re- 
served to 
discharge 
boat  when 
funds  are 
exhausted 
or  when 
there  is  no 
further  ne- 
cessity for 
the  contin- 
uation of 
dredging. 


Summary  of  expenditures  for  operating  and  care  of  locks  and  dams  on  Mushngum  River y 
Ohio,  for  the  fiscal  year  ending  June  30,  1901. 

OflSce  expenses,  superintendenc^e,  and  coiitinjjencie*? $4, 765. 00 

Labor 18,445.94 

Fuel 340.50 

Expenses 5,165.43 

Repairs 6,430.96 

Total 36,147.83 
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Detailed  atatemerU  and  cost  of  dredaina  on  Muskingum  River y  under  the  approprialion  for 
operating  and  care  of  canals  ana  other  works  of  navigation^  indefinite^  for  the  fiscal  year 
ending  June  SOf  1901. 


Date. 


1900. 


July. 
August. 


September. . 
October  .... 
November . . 


Locality. 


December 

December    t  o 
May,  1901. 


May. 
June 


1901. 


Total. 


McConnelBvllle.  Ohio . 

Stockport.  Ohio 

Lowell.  Ohio 

.....do 

....do 

Luke  Chute,  Ohio 

McConnelsville,  Ohio . 

PoolNo.8 

Taylorsville,  Ohio 


Taylorsville,  Ohio . 

do 

....do 

....do 

....do 

Zanesville,  Ohio... 
....do 


Zanesvllle,  Ohio. 

....do 

Lowell,  Ohio.... 


Material  excavated. 


Total 

OORt. 


2,498  yards  mud,  at  8  cents $199.44 

300  yards  travel,  at  15  cents 45. 00 

10,360  yards  mud,  at  8  cents 828. 00 

680  yards  gravel,  at  16  cents 87. 00 

8,000  yards  sand  and  mud.  at  8  cents 640. 00 

2,672  yards  gravel  and  mud,  at  12.5  cent«i 8S4. 00 

400  yards  mud,  at  9  cents 86.00 

3  snags,  at  17.99 23. 97 

900  yards  mud,  at  8  cents 72. 00 

Repairs 678.86 

do 7.'>H.09 

10,400  yards  sand  and  gravel,  at  9  cents 936.00 

120  yards  stone,  at20cents 24.00 

6  logs,  at  50  cents 2.50 

7  snags,  per  lot 26.  M 

26  yards  mud,  at  10  cents. 2. 50 

2.730  yards  mud,  atScents 218.40 

8,220  yards  mud,  at  10  cents 822.00 

Repairs 1,514.69 


5,865  yards  mud,  at  5  cents . . . 

6,522  yards  mud,  at  5  cents 

7,000  yards  mud,  at  9^^  cents. 


268.25 
326.10 
634.60 


Muskingum  River  leases. 


Year  ending  April  SO,  1901. 

Dam  No.  1.  Marietta 

Dam  No.  2,  Devols 

Dam  No.  8,  Lowell 

Do 

Do 

Do 

Do 

Do 

Dam  No.  4,  Beverly 

Do 

Do 

Do 

Do 

Do 

Dam  No.  6,  Stockport 

Dam  No.  7,  McConnelsville . . 

Do 

Do 

Dam  No.  9,  Duncans  Falls . . . 

Dnm  No.  9,  Taylorsville 

Dam  No.  10,  Zanesvlllc 

Do 

Do 

Do 

Do 

Do 

Do 


Phoenix  Mill  Co May    1,1878 

Gates  4&  Payne May    1,1889 

F.WilkingACo May     1,1890  i 

Rechtiteiner  Bros do 

do I  Nov.    1,1892  ' 

E.  W.  Sprague i  Dec.    2,1879  ; 

First  National  Bank June   1,1900  1 

E.  W.Webster ' do , 

Robbins  Bros ,  May    1,1889  , 

UingenbeTg&  Abrams May_  1,1890 


Symmes  Creek. 


Year  ending  May  SI,  1901. 


Dam  No.  10,  Zanesville. 
Do 


HenrvC.  Baldwin. 

D.  T.  Brown  esUte . 

Isaac  D.  Spooner , 

W.H.  Matthew 

W.  H.  Phillips 

E.  M .  Staiibery 

McConnelsville-Malta  Electric  Co 

Ohio  and  Little  Kanawlia  R.  R.  Co 

John  Miller 

Prazier  <&  Son 

John  T.  Drone 

Edward  Johnson  estate 

....do 

Muskingum  Coffin  Co 

Zftnesville  Mantel  and  Furniture  Co 

T.  L.  Moorehead 

Muskingum  and  Ohio  River  Transporta- 
tion Co. 

Jasper  K.  McCann 


John  Blankenbuhler . . 
FnKlcrlck  Abel,  estate. 


do.......! 

do I 

....do I 

....do I 

May     1,1889  , 
Sept.  — ,  1H39  ' 
Nov.    1,1900 
May     1,1900  , 
Dec.  31,1836 

do ' 

May    1,1890  I 

— do 

May    1,1889  I 
May     1,1890  , 

do 

May     1,1893  ' 
Nov.  13,1897 


May  1, 1908 
May  1, 1909 
May    1, 1910 

Do. 
Nov.  1,1912 
Dec.  15,1909 

Do. 
June    1,1906 
May     1,1909 
May     1, 1910 

Do. 

Do. 

Do. 

Do. 
May     1, 1909 


Nov. 
May 


1,1920 
1,1925 


May     1.1910 

Do. 
May     1.1909 
May     1,1910 

Do. 
May     1.1912 
Nov.  13.1902 


May     1,1900  '  May     1.190('> 


June    1,1892  I  June    1. 
do Do. 
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Leases —  Water  powers  land^  and  rental. 


Subject. 


Cubic    ' 

feet  of  ,  Annual 
water  per  rental, 
minute. 


Rebate. 


Rents 
collected. 


Phoenix  Mill  Co. 
Gates  &  Payne... 
P.WllklngACo. 

Rechsteiner  Bros 

Do 

E.W.Spra«ue 

First  National  Bank  a 

E.W.Webetero 

Bobbins  Bros.  6 

Langenberg  <&  Abmms 

Henry  C.  Baldwin  c 

D.  T.Brown,  estate  (i 

Isaac  D.  Spooner  e 

W.H.  Matthew/ 

W.  .I.Phillips 

E.M.Stanberyp 

McConnelsville-Malta  Electric  Co.  i 

Ohio  and  Little  Kanawha  R.  R.  Co.j 

JohnMillerp 

Frazler  &  Son  g 

John  T.  Drone 

Ed  ward  Johnson  estate  2 

....do.«. 


Muskingum  Coffin  Co 

ZanesvlTle  Mantel  and  Furniture  Co 

T.  L.  Moorehead 

Muskingum  and  Ohio  River  Transporta- 
tion Co. 

Jasper  K.McCannd 

John  Blankenbuhler 

Frederick  Abel,  estate 


Water  power . 

do 

....do 

....do 

Land 

....do 

....do 

....do 

Water  power  . 

do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

Land 

Water  power . . 

do 

....do 

....do 

....do 

....do 

....do 

Land 

....do 


8,000 
9,000 
7,280 
4,446 


1,904 
5,600 
5,000 
6,088 
4,000 
4,000 
6,890 


$350.00 
106.00 
174.72 
106.70 

10.00 
5.00 

10.00 
5.00 
100.00 
114.24 
100.00 
109.80 
100.00 
100.00 
230.04 


Total. 


660 
6;  029 
7,899 
4,619 
4,794 


do 

Water  power  . 
do 


2,700 
5,200 


206.82 
2.50 


458.60 
861.74 
448.82 
207.86 
186.96 
25.00 
25.00 

5.00 
100.00  I 
184  50  I 


1.24 


8310.76 

106.00 

174.72 

106.70 

10.00 

5.00 

9.17 

4.58 


114.24 
100.00 
109.80 
42.50 
6.10 
280.04 


10«.42 
2.60 


453.  t)0 
861.74 
448.82 
207.86 
186.96 
25.00 
25.00 

5.00 
100.00 
184.60 


8,832.01 


a  Leases  issued  commencing  June  1, 1900. 

b  No  collection. 

c  Lease  canceled  January  9, 1901;  no  collection. 

tf  Lease  transferred  to  T.  F.  Lowe  April  10, 1901. 

«  Lease  transferred  to  W.  H.  Matthew  October  3, 1900. 

/Lease  canceled  October  25, 1900. 

a  Perpetual  free  lease  of  water  power. 

A  Enough  to  propel  10  run  of  4  foot  5  inch  millstones. 

{Leases  Issued  commencing  November  1, 1900. 

i  Leases  issued  commencing  May  1, 1900. 

«  Enough  to  propel  15  run  of  4Hoot  millstones. 

/Leases  transferred  to  W.  J.  Atwell,  C.  C.  Atwell,  and  T.  F.  Spangler  February  20, 1901. 


GOMMERCIAL  STATiernO). 

Commerce  of  Muskingum  River  during  the  calendar  year  ending  December  5/,  1900. 

LOCK  NO.  1. 


Month. 


Steam- 
boats. 


January 30 

February 10 

March 48 

April 62 

May 40 

June 58 

July 88 

August 16 

September 2 

October 2 

November 14 

December 38 

Total 848 


Barges. 


Miscella- 
neous. 


Tot*l. 


169  I 


18 


Number 

of 
lockages. 


40 
12 
55 

134 
75 

102 
61 
27 
7 
9 
24 
60 


82 
10 
43 
75 
50 
62 
47 
21 
7 
5 
16 
43 
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Commerce  of  Muskingum  River,  etc. — Continaed. 
LOCK  NO.  2. 


Month. 


January... 
February . . 

March 

April 

Bfay 

June 

July 

August 

September. 

October 

November . 
December . 

Total 


8team- 
boatB. 


,  Miacella- 


72 


Total. 


Number 

of 
lockages. 


761 


29 


79 
73 
65 
85 
70 
68 
57 
71 


760 


LOCK  NO.  3. 


January... 
February . . 

March 

AprU 

May 

June 

July 

August 

September. 

October 

November . 
December . 

Total 


4 

2 
6 

11  ' 
6 
3 
2 


34  I 

30 

63 

70 

72 

68 

52 

83 

66 

65 

57 


88 
30 
63 
68 
72 
68 
52 
83 
66 
&*> 
57 
69 


729  ' 


726 


LOCK  NO.  4. 


January  

February I 

March i 

April i 

May 

June 

July I 

August 

September I 

October 

November 

December 

Total 


LOCK  NO.  5. 


January . . . 
February . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November . 
December . 

Total 


195 


1 

9 

1 

7 

5 

20 

13 
10 

1 

1 

18 

3 

26 

16 

42 

2 

84 

!      3 

45 

1 

40 

1 

19 

53  i 


35 


283 


9 
7 
20 
13 
10 
18 
25 
36 
28 
40 
30 
19 


255 
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(jommerce  of  Muskingum  River,  etc, — Ck>ntinued. 
LOCK  NO.  6. 


Month. 


Steam- 
boats. 


Baiges. 


Miscella- 
neous. 


Total. 


Number 

of 
lockages. 


January . . . 
February . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November . 
December . 

Total 


178 


47 


67 


287 


8 
7 
18 
11 
18 
18 
80 
30 
28 
88 
27 
22 


245 


LOCK  NO.  7. 


January . . . 
February . . 

March 

April 

Biay 

June 

July 

August 

September. 

October 

November. 
December . 

Total 


162 


67 


265 


5 
8 
8 
9 
11 
16 
26 
86 
83 
88 
26 
16 


227 


LOCK  NO.  8. 


January . . . 
February . . 

March 

April 

3iay 

June 

July 

August .... 
September. 

October 

November . 
December . 

Total 


60 
51 
104 
110 
121 
127 
185 
140 
131 
178 
126 
112 


1,880 


79 


59 


50 
51 
106 
115 
127 
141 
147 
166 
165 
214 
141 
115 


1,518 


60 
51 
106 
115 
127 
187 
144 
148 
152 
201 
184 
115 


1,480 


LOCK  NO.  9. 


Jtmuary ... 
February . . 

March 

April 

May 

June 

July 

August 

September. 
October.... 
November . 
December . 

Total 


58 
58 
106 
109 
126 
187 

58 
58 
106 
111 
184 
158 

2 

8 
12 

4 

189 

2 

4 

145 

149 

8 

8 

165 

188 

7 

3 

148 

161 

18 

7 

186 

180 

12 

5 

147 

114 

5 

119 

1,412 

58 

47 

1,517 

106 
110 
138 
158 
148 
155 
132 
176 
145 
119 


1,480 


ENG  1901- 


-171 
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Chmmerce  of  Muskingum  Biver^  etc, — Continued. 

LOCK  NO.  10. 


Month. 

Steam- 
boats. 

Barges. 

Miscella- 
neous. 

Total. 

Number 

of 
lockages. 

JftTiii&ry                                      

62 
51 
108 
110 
119 
226 
136 
156 
114 
139 
116 
108 

52 
61 
110 
112 
128 
313 
139 
161 
119 
148 
144 
805 

62 

February            .       

51 

March 

2 

1 
2 

85 
2 
3 
3 
9 

28 
197 

110 

ADrll      

i 

2 
2 

1 
2 
2 

111 

1^.::::::::::::::::::::::::::::::::::::::::. ::::..-. 

123 

June           

235 

July 

139 

August   .         

159 

September '. 

119 

October    

144 

November                            .              ..................... 

144 

December        

808 

Total 

1.4S5 

832 

10 

1,777 

1,690 

SUMMARY. 


Lock  No. 

Steam- 
boats. 

Barges. 

Miscel- 
laneous. 

Total. 

Number 
of  lock- 
ages. 

1    

848 

686 

664 

660 

195 

173 

162 

1,380 

1,412 

i;485 

169 
72 
51 
80 
53 
47 
67 
79 
68 

882 

89 
3 
14 
14 
35 
67 
36 
69 
47 
10 

606 

761 

?29 

764 

283 

287 

265 

1,518 

1,617 

1,777 

411 

2 

760 

3 

726 

4 , 

722 

5 

255 

?■;::;::::::::::::;;:::::::;-:;;:::::::::::::::;::;:: 

245 
227 

8 

1,480 

9          

1,480 
1,690 

10 

Total 

7,116 

1,008 

374 

8,497 

7,996 

Staiemeni  of  commerce  passing  the  locks  on  the  Muskingum  River ,  OhiOf  during  the  ccUen- 
dar  year  ending  December  SI,  1900. 


Articles. 

Lock  No.- 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Beer tons.. 

22 

27 

32 

16 

12 

13 

15 

46 

63 

91 

Brick do... 

40 

137 

128 

120 

56 

115 

106 

670 

590 

570 

Cattle do... 

897 

391 

353 

807 

217 

180 

117 

166 

109 

139 

Coal do... 

4,670 

1,290 

1,473 

1,020 

610 

460 

270 

1,787 

900 

850 

Com do... 

816 

360 

456 

486 

188 

236 

167 

616 

609 

666 

Cement do... 

8 

51 

44 

31 

11 

19 

36 

289 

237 

204 

Flour!  !!.'!!!.".'.*!do!'.! 

566 

465 

459 

418 

277 

199 

276 

142 

136 

146 

646 

904 

890 

952 

298 

843 

232 

268 

283 

203 

Hay do... 

Hides do... 

582 

704 

666 

696 

487 

308 

286 

687 

730 

787 

8 

3 

3 

1 

1 

1 

1 

14 

14 

14 

Hogs do... 

181 

186 

187 

174 

113 

90 

69 

60 

60 

58 

Horses do... 

233 

246 

274 

243 

238 

266 

164 

177 

170 

208 

Iron do... 

1,162 

1,284 

1,240 

1,150 

788 

688 

618 

718 

741 

791 

Leather do... 

12 
643 

12 
672 

12 

Lumber do... 

5,184 

706 

578 

6i8 

240 

340 

376 

645 

Lime do. . . 

2 

61 

87 

29 

3 

9 

27 

215 

290 

253 

Merchandise,  miscel- 

laneous  tons.. 

Molasses do. . . 

8,178 

19,054 

11,617 

15,614 

7,814 

6,624 

5,083 

20,691 

2 

101 

23,329 

2 

111 

36,540 

Oil do... 

36 

67 

68 

61 

14 

12 

20 

127 

Produce do... 

3 

49 

64 

39 

1 

1 

Poultry do... 

458 

603 

473 

391 

337 

863 

212 

57 

46 

68 

Salt do... 

268 

268 

226 

199 

212 

137 

94 

496 

433 

470 

Stoneware do. . . 

452 

504 

487 

444 

424 

409 

413 

454 

584 

397 

Straw do... 

627 

584 

592 

635 

386 

802 

135 

704 

750 

841 

Staves  -• do. . . 

115 

115 

166 

115 

100 

45 

44 

Sugar do... 

4 

9 

3 

10 

288 

302 

366 

Sheep do... 

Sand,  stone,  etc.do. . . 

76 

62 

44 

41 

15 

16 

3 

5 

5 

5 

401 

961 

987 

1,009 

886 

473 

514 

726 

13,893 

Shingles do. . . 

8 

15 

15 

15 

Ties,  railroad      do 

200 

Tallow do... 

1 

1 

2 

2 

Wheat do... 

234 

273 

399 

592 

331 

322 

375 

711 

732 

882 

Whisky do.  . 

2 

6 

6 

6 

Wool do... 

4 

4 

4 

1 1 

1 

Total  

24,809 

29,374 

21,796 

125,280 

13,516 

11,963 

9,644 

30,443 

31,769 

1  49,221 

I*a»w>ngerR  .number. . 

9,629 

22,783 

17,198 

12,057 

2,599 

2,620 

2,857 

41,164 

71,109 

1  93,866 
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List  of  sleamboaJta  {stern-wheel)  plying  on  the  Muskingum  River  between  Zanemlle  and 

if  arietta,  Ohio. 


Name  of  Hteamer. 


Lorena 

Hazel  Rice 

Sonoma 

Jewel 

Valley  Gem 

Zanettaa 

Del  Norte 

U.S.  Vegaft 

Nellie  Bartlett 

Hawkc 

Liila  F.  c 

Adelle  c 

D.T.Wateonc 

Vulcan  c 

Darling  c 

Catharine  Davis c  ... 
Franoifl  J.  Torrenec  c 

J.  B.  Finlevc 

F.  A.Gobefc 

Venus  c 

Katiec 

Dispatchr 

City  of  Wheeling  c... 


Length. 


Feel. 
141 
126 
125 
116 
125 
150 

864 

75 

118 

98 
1304 

99 
135 
100 
1854 
211A 
209} 
100 

90 

95 

90 
110 


Breadth. 

Depth. 

Draft 

Feet. 

Foet. 

InehcB. 

32 

5 

24 

224 

4 

26 

20 

34 

23 

26 

31 

24 

264 

4 

24 

35 

6 

88 

84 
12 

n 

40 
30 

14 

3A 

24 

20 

4 

88 

15 

24 

20 

28 

34 

40 

17 

24 

24 

24 

4 

40 

22A 

84 

82 

27 

84 

22 

34f 

64 

42 

42} 

7 

56 

16 
14 

^ 

22 
20 

16 

8^ 

18 

25 

8 

18 

84 

44 

26 

Tonnage. 


287 
138 
116 

96 

156 

166 

5 

80 

56.18 
141 

37 
134 

80 
140 

79 
210 
667 
679 

75 

56 

75 

80 
150 


a  Side-wheel. 


b  Propeller. 


c  Only  occasional  trips  on  Muskingum  River. 


"3. 


IMPROVEMENT  OF  LITTLE  KANAWHA  RIVER,  WEST  VIRGINIA. 

A  description  of  the  original  condition  of  the  river  and  the  adopted 
project  for  its  improvement  will  be  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1900,  page  489. 

Nothing  was  done  during  the  fiscal  year  ending  June  30, 1901,  as  the 
balance  unexpended  would  not  suffice  to  prepare  for  and  prosecute  the 
required  operations. 

The  project  adopted  in  1877  is  to  remove  such  obstructions  as 
rocks,  snags,  overhanging  trees,  etc.,  from  the  stream  above  Burning 
Springs,  W.  Va.,  about  40  miles  above  Parkersburg,  so  as  to  aid  light- 
draft  steamboat  navigation  and  the  floating  of  timber  to  market.  To 
continue  this  improvement  will  require  $1,500  in  addition  to  the  funds 
remaining  on  hand  July  1,  1901. 

The  commerce  is  reported  under  the  head  of  "Operating  and  care 
of  Lock  and  Dam  No.  5,  on  Little  Kanawha  River.'' 


Money  Htateinent, 

July  1,  1900,  balance  unexpended $171. 74 

July  1,  1901,  balance  unexpended 171. 74 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901 » 1,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


^  Exclusive  of  amount  required  for  operating  and  (»re  of  lock  and  dam. 
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The  following  is  a  statement  of  the  amounts  and  dates  of  all  appro- 
priations: 


August  14,  1876 17,300 

June  18,  1878 18,000 

MarchS,  1879 18,000 

June  14,  1880 15,000 

March3,  1881 40,000 

August  2, 1882 31,000 

Augusts,  1886 16,876 


August  11,  1888 126,000 

September  19,  1890 40,000 

June  3,  1896 1,600 

March3,  1899 743 


Total 213,418 


I  I  4. 


OPERATING  AND  CARE  OF  LOCK  AND  DAM  ON  LITTLE  KANAWHA 
RIVER,  WEST  VIRGINIA. 

This  lock  and  dam,  known  as  No.  5,  is  located  41  miles  from  tbe 
mouth  of  the  river,  and  was  opened  to  navigation  December  2,  1891. 

Below  Lock  No.  5  there  are  four  locks  and  dams,  owned  and  operated 
by  the  Little  Kanawha  Navigation  Company.  The  leaky  condition  of 
these  dams  frequently  stops  navigation  below  Dam  No.  5. 

During  the  past  year  navigation  was  suspended  through  the  lock  for 
eighty  days  on  account  of  low  water,  for  six  days  on  account  of  ice, 
and  for  seven  days  on  account  of  floods  which  drowned  out  the  lock. 

The  stated  repair  project  in  the  approved  estimate  for  the  year  end- 
ing June  30,  1901,  consisted  in  rebuilding  a  guide  crib  above  the  lock 
(about  100  feet  in  length),  refastening  two  of  the  lock-valve  stems, 
repairing  certain  parts  of  the  lock  masonry,  paving  part  of  the  terre- 

Slein,  placing  a  stone  covering  over  the  eroded  bank  at  abutment  of 
am,  and  repairing  the  waiting  room  and  storehouse.  This  work,  as 
well  as  certain  unmreseen  repairs  to  valves,  lock  gates,  and  grounds  at 
lock,  has  been  finished,  and  the  lock,  dam,  and  appurtenances  have  been 
operated  and  cared  for.  The  total  expense  has  been  $2,520.84,  includ- 
ing outstanding  liabilities,  June  30,  1901. 

The  work  has  been  under  the  local  charge  of  Mr.  Edmund  Moeser, 
resident  engineer. 
The  following  is  a  statement  of  all  allotments  for  the  work: 

November  28, 1891 $1,500.00     July  23, 1897 $1,684.03 

July  15,1892 4,426.65     AugU8t3,1898 3,038.53 

July  21, 1893 3,837.97     July  21, 1899 2,331.58 

July  16,1894 3,491.03     July  14,1900 2,271.61 

July  20,1895 3,378.17                                                         

July24,1896 830.72               Total 26,790.29 


Summary  of  expenditures  for  operalina  and  care  of  lock  and  dam  on  Little  Kanawha  River y 
West  Virginia,  for  the  fiscal  year  ending  June  SO,  1901. 

Office  expenses,  superinteiulence,  and  contingencies $295. 00 

Labor : 1 1,372.60 

Fuel 13.00 

Expenses 161.43 

Repairs 513. 60 

Total 2,355.63 
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COMMERCIAL  STATISTICS. 


SUUemetit  of  commerce  passing  Lock  No.  5,  Little  Kanawha  River ^  West  \lrginiay  during 
the  oaUnd(tr  year  ending  December  SI,  1900. 


Articles. 

Amount. 

Artlclen. 

Amount 

Beer 

tons.. 

82 

Lumber 

...tons.. 

910 

Beans  

do.... 

7 

MeicWidlse,  miscellaneous' ! '. 

...do.... 

8 

Carbon 

do.... 

2 

...do.... 

3,018 

Cement 

do.... 

9 

Oil 

...do.... 

77 

Coal 

do.... 

1,600 

Poultry 

...do.... 

16 

.Com 

do.... 

226 

Salt 

...do.... 

96 

Croas-tit's 

do.... 

540 

Sugar 

...do.... 

68 

Flour '. '. '. '. '. ! . '. '. '. '. . '. '. '. . ! ! ". ! ". ! ". 

do.... 

20 

Stoneware 

...do.... 

13 

do.... 

536 

Staves 

...do.... 

800 

Furs 

do.... 

1 

Telephone  poles 

...do.... 

729 

Hay 

Hides 

do.... 

241 

Ties,  railroad 

...do.... 

21,689 

do.... 

5 

Timber 

...do.... 

81,417 

Horses 

Hoop  poles 

do.... 

do.... 

1 
1,675 

Whisky 

...do.... 

1 

Iron,  manufactured 

do.... 

568 

Total 

119,439 

Junk 

Logs 

do.... 

do.... 

25 
5,220 

Passengers 

6,680 

The  total  freight  of  119,439  tons  is  valued  approximately  at  $1,6«9,402.  . 
List  of  steamboats  plying  on  Little  Kanawha  River ,  West  Virginia. 


Name  of  boat. 

Ghaiacter. 

Length. 

Breadth. 

Depth. 

Tonnage. 

Feet. 

Feet. 

Feet. 

Kathryn 

Stem  wheel.. 
do 

105 
100 
90 

22.5 
22.7 
18 

8.6 
3.6 
3.5 

67.54 

Darling    

78.80 

Buniaaina  King 

do 

106 

D.T.Watson 

do 

90 

17 

2.6 

80.46 

MaryE 

do 

86 

13.6 

8.6 

19.34 

LulaF 

do 

96.4 

15.1 

2.6 

87.16 

Nellie  BarUett 

do 

96.8 

14 

3.4 

56.18 

Telephone 

Oneida 

do 

98 

16 

2.6 

78 

do 

104 

19.5 

4.2 

76.78 

Bo(ttii  operating  in  upper  river,  propelled  by  gasoline  engines,  between  Creston  and  OrarUS' 

vUle,  W.  Va, 


Name  of  boat 

Chaxacter. 

Length. 

Breadth. 

Depth. 

Tonnage. 

Yukon 

Stem  wheel.. 
do 

Feet. 
80 
76 
70 
80 
60 
65 
76 
65 

Feet. 
7.5 

7.5 

10 
7.6 

Feet. 
1.7 
1.7 
2 

1.7 
2 

2.4 
2 
1.8 

10 

Clipper 

10 

Calnoun.' 

do 

10 

Mabel  B 

do 

10 

Edith  H 

do 

12 

Creston      

do 

12 

A.  C.  Barney 

do 

12 

Hurrican 

do 

10 

Report  of  lockages  on  the  Little  Kanawha,  River,  West  Virginia,  for  the  calendar  year  end- 
ing December  SI,  1900. 

LOCK  NO.  6. 


Month. 


January 

February . . . 

March 

April 

May 

June 

July 

August 

September. . 

October 

November . . 
December .. 

Total. 


Steam- 
boats. 


78 
118 
106 

99 
150 
162 
114 

86 

'"**46" 
101 

1,069 


Barges 
and 
flats. 


6 
14 
22 
18 

9 
12 
12 
11 

10 
18 

123  , 


Bafts. 


140 
182 
660 
487 
192 
265 
216 
267 


46 
411 

2,755 


Miscella- 
neous. 


Number 

of 
lockages. 

210 
228 
787 
665 

806 
428 
891 
889 
80 

ioi 

528 
8,964 
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I  I  5. 

IMPROVEMENT  OF  KANAWHA  RIVER,  WEST  VIRGINIA. 

The  original  condition  of  the  river,  projects,  and  a  summary  of 
work  done  to  June  30,  1900,  are  given  in  the  Report  of  the  Chief  of 
Enj?ineers  for  1900,  pages  490,  491,  and  492. 

The  principal  work  done  during  the  j)ast  year  was  in  continuing  the 
improvement  of  the  towing  channels  in  the  pools  by  dredging  and 
crane  boat  work,  finishing  lock  houses,  drilling  wells  and  making  cis- 
terns for  some  of  the  lock  houses,  setting  capstans  on  lock  walls,  and 
beginning  the  construction  of  a  new  towboat. 

Operations  with  the  dredge  and  crane  boat  on  "original  work" 
were,  with  the  exception  of  4  days  at  Knob  Shoal  (in  So.  10  pool), 
confined  to  pools  Nos.  3,  4,  5,  and  6.  The  principal  places  worked  on 
were  as  follows,  viz:  In  the  vicinity  of  Crown  Hill  and  Belmont  in 
No.  4  P09I;  between  the  head  of  Witchers  Creek  Shoal  and  Lock  4  in 
No.  5  pool;  near  the  mouth  of  Rush  Creek  and  at  head  of  Island  Shoal 
in  No.  6  pool;  and  at  Harvey s  Shoal  in  No.  3  pool.  During  the  year 
29,860  cubic  yards  of  material  were  dredged  anft  dumped.  In  con- 
nection with  this  dredging,  and  in  addition  thereto,  385  stone,  aggre- 
gating about  286  cubic  yards  (found  generallv  from  6  to  18  inches 
above  miter-sill  level),  and  23  sunken  trees  anS  snags  were  removed 
from  the  new-made  or  improved  channels  mainly  witn  the  crane  boat. 
The  original  dredging  in  the  pools  is  with  but  little  exception  hard 
digging — naainly  stone  (many  of  them  large)  and  coarse  gravel,  some- 
times found  '' cemented."  The  cutting  is  all  light,  generallv  from  1 
to  2  feet  deep  (to  make  miter-sill  depth),  and  a  great  deal  or  ground 
has  to  be  worked  over  for  the  quantity  of  material  handled.  A  material 
improvement  was  made  in  the  towing  channels,  particularly  in  pools  4 
and  5,  where  the  greater  part  of  the  work  was  done,  by  this  work  dur- 
ing the  year.  The  remainder  of  work  by  the  dredge  and  crane  boat 
was  on  operating  and  care  of  locks  and  dams  on  the  Kanawha  River 
and  is  given  in  that  report. 

Four  houses  for  lock  hands,  at  Locks  3,  4,  and  6,  were  built  or  fin- 
ished, completing  the  contract  with  Neil  &  Hamm  made  last  year. 
Three  wells  were  drilled,  one  dug,  and  two  cisterns  made  for  the  lock 
hands,  and  10  additional  hand-power  capstans  procured  and  set  on 
lock  walls  for  use  in  locking  coal  barges  and  rafts. 

The  building  of  the  towtoat  referred  to  in  the  last  annual  report 
was  awarded  to  Charles  Ward,  of  Charleston,  W.  Va. ,  by  contract 
approved  January  4, 1901.  It  is  to  be  a  steel-hulled,  twin-screw  boat; 
hull,  120  by  22  feet;  draft  not  to  exceed  32  inches.  The  engines, 
which  are  quadruple  expansion,  with  cylinders  7, 10, 14,  and  20  inches 
diameter,  and  common  stroke  of  12  inches,  are  now  nearly  completed. 
The  matemls  for  the  hull  have  all  been  procured  ana  a  beginning 
made  on  its  construction.  As  noted  in  the  last  annual  report,  one- 
half  the  cost  of  this  boat  is  to  be  defrayed  from  funds  available  for 
improving  the  river  and  one-half  from  the  permanent  indefinite  fund 
for  operating  and  care  of  canals,  etc.  During  the  year  a  new  fuel 
flat  for  the  dredge  was  built  under  informal  contract  and  some  neces- 
sary repairs  made  on  the  dredge  and  scows. 

Commercial  statistics  are  given  in  report  for  operating  and  care  of 
locks  and  dams,  Kanawha  River. 
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Money  etcUement. 

July  1,  1900,  balance  unexpended 1195,188.61 

June  30,  1901,  amount  expended  during  fiscal  year 12, 434. 66 

July  1,  1901,  balance  unexpended 182,753.96 

July  1,  1901,  outstanding  liabilities 748. 85 

July  1,  1901,  balance  available 182,005.10 

July  1 ,  1901,  amount  covered  by  uncompleted  contracts 14, 000. 00 


A  PPROP  W  ATIONS. 


March  3,  1873 $25,000 

June  23, 1874 25,000 

March  3,  1875 300,000 

August  14, 1876 270, 000 

June  18, 1878 222,000 

March  3, 1879 150,000 

June  14, 1880 200,000 

March  3, 1881 200,000 

August  2, 1882 200,000 

July  5, 1884 200,000 

For  abstract  of  contracts  in  force,  see  report  for  operating  and  care  of  locks  and 
dams,  Kanawha  River. 


August  5, 1886 $187,500 

August  11, 1888 350,000 

September  19, 1890 300,000 

July  13,1892 225,000 

March  3, 1893 500,000 

March2,  1895 580,700 

June  4, 1897 273, 000 

Total 4,208,200 


I  I  6. 


OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  KANAWHA  RIVER, 

WEST  VIRGINIA. 

The  locks  and  dams  on  this  stream,  of  which  there  are  ten,  two  with 
fixed  and  eight  with  movable  dams,  were  built  from  the  appropriations 
for  improvmg  (Great)  Eitnahwa  River.  Their  location  and  time  of 
completion  are  given  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1899,  page  428.  From  time  to  time,  as  they  have  been  opened  to 
navi^tion,  their  maintenance  has  devolved  upon  the  indefinite  appro- 
priation of  July  5,  1884,  for  operating  and  care  of  canals  and  other 
works  of  navigation. 

During  the  fiscal  year  ending  June  30,  1901,  the  system  has  been 
operated  and  kept  in  repair.  At  the  fixed  dams  (Nos.  2  and  3)  navi- 
gation was  interrupted  eighteen  and  one-half  days  by  high  water,  four 
days  by  ice,  and  ten  days  for  repairs,  the  latter  being  only  at  Lock  3, 
as  noted  below. 

The  movable  dams  were  raised  and  lowered  as  required.  They  were 
raised  and  lowered  from  five  to  seven  times  during  the  year.  The  dams 
were  opeiuted  without  serious  accident  or  delay,  though  much  trouble 
was  experienced  at  times  with  drift  brought  in  from  tributary  streams 
where  large  lumbering  operations  are  carried  on.  On  the  night  of 
July  27  a  boom  broke  in  Pocatalico  River  (this  stream  comes  in  2i 
miles  above  Lock  8),  caused  by  heavy  rains  and  a  sudden  rise,  and 
about  100,000  oak  railroad  ties,  8,000  saw  logs,  and  a  mass  of  drift  were 
carried  into  the  Kanawha.     A  large  quantity  of  this  lodged  against 
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the  service  bridge  at  Lock  8,  but  by  prompt  work  and  good  manage- 
ment on  the  part  of  the  lockmen  the  dam  was  all  lowered,  after  several 
hours'  delay,  without  damage.  The  dams  below  No.  8  were  notified 
in  time  to  get  down  out  of  me  way.  On  November  24,  when  lowering 
Dam  No.  11  for  a  rise  in  the  river,  a  raft  of  about  5,000  railroad  ties 
that  was  tied  up  alongshore  above  the  lock  broke  loose  and  came  down 
against  the  pass  bri^e.  This  was  about  5  p.  m.,  and  it  took  until 
midnight  to  clear  away  the  ties  so  the  bridge  could  be  put  down. 
The  only  injury  to  the  dam  consisted  in  badly  bending  three  of  the 
trestles. "  These  were  afterwards  taken  out  and  straightened  in  the  shop 
at  the  site. 

The  number  of  days  each  dam  was  kept  up  during  the  year  was  as 
follows;  Dam  No.  4,  195  days;  Dam  No.  5,  197;  Dam  No.  6,  166; 
Dam  No.  7,  166;  Dam  No.  8,  163;  Dam  No.  9,  155;  Dam  No.  10,  157; 
Dam  No.  11,  156  days.  The  rest  of  the  time  the  dams  were  down  on 
account  of  high  or  sufficient  water  or  ice.  The  total  days  the  dams 
were  kept  up  was  below  the  average,  owing  to  an  unusual  amount  of 
high  water  in  May  and  June. 

As  usual,  a  good  deal  was  done,  mainly  by  the  regular  lock  hands, 
in  keeping  the  works  in  rejwiir  and  order.  In  addition  to  ordinarv 
work  of  this  kind,  the  following  items  of  repairs  are  noted:  At  Lock 
No.  2  the  land  guide  crib  at  the  foot  of  the  lock  was  taken  down  and 
rebuilt  from  pool  level  up,  and  some  repairs  made  on  the  upper  guide 
cribs;  about  15,000  feet  B.  M.  of  new  oak  lumber  was  used  in  these 
repairs.  High  water  in  December  undermined  a  part  of  the  retaining 
cnb  below  the  abutment  and  made  a  bad  break  in  tne  slope  paving;  104 
cubic  yards  of  large  "  derrick"  stone  were  hauled  from  the  quarry  at 
and  boated  from  Lock  3  to  repair  the  damage.  At  Lock  3  timber 
and  irons  were  procured  for  a  new  set  of  upper  ^tes  for  the  lock;  one 
of  these  gates  has  been  built  and  hung  and  considerable  done  at  fram- 
ing and  ironing  the  second  leaf;  in  connection  with  taking  down  the 
old  and  raising  the  new  gate,  four  of  the  filling  valves  were  removed 
(by  use  of  a  diving  outfit)  ana  repaired;  the  outside  guide  crib  at  head 
of  lock  was  taken  down,  the  paving  and  stone  filling  removed,  and 
rebuilt  from  pool  level  up;  23,520  feet  of  new  timber  was  used  in 
repairing  this  crib.  At  Lock  5  a  new  hull  for  the  large  service  boat 
was  procured;  two  rounds  of  new  timber  were  put  on  the  lower  guide 
crib  of  the  lock.  At  Lock  No.  6  the  damage  done  to  the  foot  bridge 
of  the  weir  on  June  30,  1900,  by  logs  and  drift,  described  in  the  last 
annual  report,  was  repaired  at  a  cost,  outside  of  work  by  the  regular 
hands  and  Government  boats,  of  $481.56;' the  outside  crib  at  head  of 
Lock  6  was  partly  rebuilt,  about  6,000  feet  of  new  timber  being  used. 
At  Locks  7  and  8  new  hulls  were  built  for  the  small  service  boats.  In 
addition  to  repairs  noted,  14  new  wickets  were  built  and  216  wickets 
and  17  bridge  ti'estles  repaired  at  the  different  movable  dams.  Except 
the  service  boat  hull  at  Lock  5,  and  a  part  of  the  repairs  to  the  No.  6 
foot  bridge,  all  of  the  building  and  repairs  noted  above  were  done  at 
the  different  sites  by  the  regular  hanas,  assisted  when  necessary  by 
extra  hired  labor. 

The  dredge,  crane  boat,  and  towboat  were  employed  as  required  in 
removing  deposit,  snags,  etc.,  from  the  lock  chambers  and  approaches 
and  from  channels  in  the  pools.  In  all,  10,920  cubic  yards  of  mate- 
rial were  dredged  and  dumped  and  41  snags  and  trees  and  2  wrecks 
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removed.  In  addition,  6,260  cubic  yards  of  heavy  material,  dredged 
on  improving  Kanawha  River,  were  towed  to  and  dumped  back  of 
fixed  Dams  Nos.  2  and  3  to  till  scoured  places  in  the  banking.  The 
boats  and  crews  were  employed  14  da3'^s  in  July  in  clearing  Dam  No.  6 
of  drift  and  assisting,  as  oef ore  noted,  on  the  repairs  there.  The  tow- 
boat,  with  the  crane  boat,  was  employed  part  of  the  time  in  May  and 
June  assisting  in  launching  and  raising  the 'new  gate,  etc.^  at  Lock  3. 
The  greater  part  of  the  dredging  and  crane-boat  work  during  the  year 
was  on  improving  Kanawha  Kiver  and  is  given  in  that  report. 

The  Government  telephone  line  which  extends  from  Kanawha  Falls 
to  Lock  No.  11,  a  distance  of  93  miles,  connecting  with  all  the  locks 
and  the  central  oflSice  at  Charleston,  was  kept  in  repair.  In  addition  to 
ordinary  work  and  repairs  on  the  line,  110  new  poles  and  about  8  miles 
of  new  wire  were  put  up  during  the  year.  The  repairs  to  the  line  are 
made  by  the  regular  lock  hands,  assisted  occasionally  by  some  hired 
labor. 

The  total  expenditure  for  the  year  has  been  $61,145.31,  including 
outstanding  liabilities  June  30,  1901. 

The  following  is  a  statement  of  the  amounts  and  dates  of  allotments 
for  this  work: 

July  10,1894 $30,600.00 

July  2,1895 30,200.00 

July  25, 1896 37,082.59 

August  2, 1897 22,700.77 

July  26,1898 36,331.90 

September  29, 1898 2,650.00 

June  2, 1899 14,000.00 

.August  2, 1899 36,416.13 

April  10,1900 1,400.00 

July  13,1900 49,444.47 


$7,075.00 

7,810.00 

July  8, 1886 11,170.00 

June  17, 1887 13,289.00 

February  4, 1888 3,549.70 

August  16, 1888 19,990.02 

July  11, 1889 20,600.00 

July  16,1890 25,702.27 

October  9, 1890 3,400.00 

July  14,1891 19,453.00 

July  6, 1892 21,891.64 

July  12,1893 24,549.41 


Total 439,305.90 


ABSTRACT  OP  CX>NTBACT   IN   FORCE  ON   KANAWHA   RIVER  JUNE  30,  1901. 

Contract  for  conttnuAing  one  gteel-huUed  Pwirirgcrew  U/whoat  for  use  on  the  Kanawha 

River,  West  Virginia. 


Name  of  contrac- 

Character of  work. 

Contract 
price. 

Date  of— 

tor. 

Approval. 

Beginning. 

Expiration. 

Charles  Ward 

1  steel-hulled  twin-flcrew 
towboat. 

928,000 

Jan.     4,1901 

On  or  before 
Jan.  29, 1901. 

Dec.     9, 1901 

Summary  of  expenditures  for  operating  and  care  of  locks  and  dam>s  on  Kanawha  River, 
West  Virginia,  for  the  fiscal  year  ending  June  SO,  1901, 

Office  expenses,  superintendence,  and  contingencies $5, 912, 16 

Labor 29,005.80 

Fuel 412.11 

Expenses 2,807.68 

Repairs 6,019.28 

Total 44,157.03 
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COMMERCIAL  firTATISTICS  OP  THE   KANAWHA   RIVER,  WESTT   VIRGINIA. 

StcUemerU  of  number  of  tons  of  coal^  including  thai  manufadured  into  coke,  shipped  by 
river  from  mines  on  the  Kanawha  {helmo  Kanawha  FdUs)  for  the  several  years  named. 


Tons. 

161,982 
200,962 
207,346 
885,148 
614,818 
736,843 
712,493 
714,465 

Tons. 

Tons. 

Fiscal  year— 

1875 

Fiscal  year— 

1887 

929,885 

804,025 
1,076,872 

966,462 
1,080,454 
1,071,511 

919,820 
1,082,840 

Fiscal  yeai^ 

879,804 
922  000 

1876 

1888 

1896 

1897 

Calendar  year— 

1897 

1898 

1899 

1900 

1877 

1889 

848,600 

1881 

1890 

1888 *.. 

1891 

650,680 
1,089,160 

942,800 
1,240,680 

1884 

1892 

1885 

1898 

1886 

1894 

Tonnage  of  the  Kanawha  River  for  the  calendar  year  ending  December  SI,  1900. 


Articles. 


Quantity. 


Tonnage. 


Coal bushels.. 

Timber feetB.M.. 

Staves,  oak number . . 

Bark  and  wood  for  tanning cords. . 

Hoop  poles number.. 

Lath do.... 

Railroad  ties,  oak do 

Shingles do 

Brick do 

Salt barrels.. 

Merchandlae  and  produce  in  steamboats tons.. 

Total 


017,000 
460,000 
851.000 

3,947. 
612,600 
153,900 
786,700 
288.000 
288,000 

8,300 


1,240,680 

49,100 

6,882 

7,696 

1,680 

430 

110,808 

185 

720 

1,162 

57,742 


1,475,980 


Total  tonnage  of  the  Kanawha  River  for  the  several  years  named, 


Tons. 

1,127,232 
1,225,855 
1,860,750  : 
1,116,587  , 

Tons. 

Tons. 

Year   ending   June 
30— 

Year  ending  June 
30- 
1894 

1,222,580 
1,082,842 
1,162,782 
1,124,848 

Calendar  year— 
1897... 

882,002 

1890 

1898 

1,244,334 

1891 

1895 

1899 

1,124,364 

1892 

1896 

1900 

1,475,980 

1893 

1897 

Commerce  passing  each  *  of  the  ten  locks  and  dams  in  Kanawha  River,  West  Virginia, 
during  the  calendar  year  ending  December  SI,  1900. 


Articles. 

Lock  No.  2. 

Lock  No.  8. 

Lock  No.  4. 

Lock  No-5. 

Lock  No.  6. 

Coal 

Coke 

Lumber,  etc 

Shingles 

Laths 

bushels.. 

tons.. 

feet.. 

number.. 

do  ... 

8,284,500 

4,000 

827,783 

404,000 

4,828,500 

4,000 

401,783 

425,000 

11,861,400 

4,000 

542,933 

688,500 

80,700 

91,800 

19,508 

2,118 

1,927 

104 

26,859 

583 

8,000 

100,000 

112,000 

17,057,800 

4,000 

764,400 

823,750 

89,000 

128,450 

23,029 

2,328 

2,752 

133 

31,106 

1,942 

7,500 

100,000 

21,662,600 

4,000 

12,869,137 

54,000 

823,000 

Brick 

Miscellaneous  freight 

Steamboats 

Coal  barges 

Other  craft 

PajMengers 

Salt..:. 

Railroad  ties 

Staves 

ISST'"'*" 

do.... 

tons.. 

number.. 

do.... 

do.... 

do.... 

barrels.. 

number.. 

do.... 

do.... 

43,800 

8,406 

1,567 

441 

97 

14,401 

241 

4,500 

51,000 

48,850 

12,385 

1,697 

727 

61 

18,423 

271 

8,000 

100,000 

85,420 

20, 149 

2,503 

8,415 

71 

20,086 

1,582 

84,910 

239,000 

103,100 

corda 

135 

Lockages  made 

number.. 

1,719 

1,960 

1,661 

1,891 

1,C78 

Digit 
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Commerce  pausing  ecLch  of  the  ten  locks  and  dams  in  Kanawha  River,  West  Ftrjrinta, 

etc.  — Continued. 


Articles. 


Cottl bushels^ . 

Coke tons.. 

Lumber,  etc -^..feet.. 

Shingles number. . 

Laths do 

Brick do. . . . 

Miscellaneous  freight tons. . 

Steamboats number.. 

Coal  barges do 

Other  craft do 

Passengere do. . . , 

Salt barrels. , 

Railroad  ties number., 

Staves do. . . 

Hoop  poles do 

Bark cords. 

Lockages  made number. 


Lock  No.  7. 


21,721,400 

4,000 

8,996,474 

93,000 

1,  £30,900 

112,201 

22,852 

2,416 

3,406 

142 

21,666 

1,468 

126,962 

875,860 

171.758 

135 

1,605 


Lock  No.  8. 


28,904,900 

4,000 

15,344,782 

83,500 

1,349,800 

116,276 

24,096 

2,469 

4,220 

138 

20,209 

1,481 

883,880 

539,000 

142,600 

100 

1,825 


Lock  No.  9. 


Lock  No.lO. 


LockNo.U. 


30,011,300 

4,000 

11,211,341 

81,600 

1,714,800 

431,150 

25,844 

2.465 

4,764 

142 

18,285 

1,868 

496,622 

637,860 

186.700 

86 

1,711  j 


30,434,300 

30,627,600 

4,000 

4,000 

11,857,175 

18,987,692 

54,600 

164,600 

1,549.600 

1,878,400 

418,000 

661,800 

27,001 

28.344 

2,610 

2,653 

4,818 

4,996 

170 

183 

19,848 

25,896 

2,362 

2,699 

612,582 

786,750 

851,080 

662,600 

335.800 

612,670 

36 

t    36 

1,836 

1,816 

List  of  steamltoats  pitting  the  Kanawha  River,  West  Virginia,  for  the  calendar  year  1900. 
[All  stern-wheel,  except  as  noted.] 


Name  of  boat 

Character. 

Length. 

Breadth. 

Depth. 

Tonnage. 

Packet 

ftet. 
185 
181 
180 
165 
160 
166 
140 
132 
180 
128 
127 
121 
121 
120 
117 
117 
111.6 
102 
101 
90 
60 
57 
52 
193 
165 
155 
149.5 
148 
146 
148 
140 
140 
140 
186 
185 
134.5 
184 
133 
138 
132 
129.6 
127 
126.5 
125 
121 
120 
120 
117.9 
115.8 
112 
112 
104.1 

Feet. 
35 
80.8 
32.4 
32 
28 
-  24.2 
26 
18 

24.8 
24.2 
28 
22.4 
22 
20 
21.6 
16 
19.7 
26 
16 
18 
8 
10 
9 
34 
32.5 
30 
24 
27 
26.5 
28 
25.2 
24.5 
25 
26.6 
26 
25.8 
22 
25 
24 

'          22 
24.1 

1          19.5 
25.4 

1         25.7 
20 
28.5 
20 
20 
20.3 
22 
24.5 
19.7 

Digitiz 

Feet. 

5.5 
4.5 

3.5 
3.6 
3.5 
8.5 
8.4 
8.5 
3.2 
3.5 
8.5 
3.6 
2.5 
3.5 
4.6 

6.2 
5 

4.8 

429.07 

Lizzie  Bay 

do 

198 

Henrv  M.  Stanley 

do 

298.71 

Greenwood .* 

do 

270 

Urania 

Columbia 

do 

do  

213.09 
197.96 

Speedwell 

Cricket 

do 

149.40 

do 

65 

Argand 

Kanawha  Belle  .         

do 

96 

do         

133.50 

Cando 

do 

74  • 

Lex  ington 

Baxter 

do 

58 

do 

75 

Estola 

do 

110 

Neva 

do 

71.48 

Maxie  YoBt                 

...  .do            

47 

T.D.Dale 

do 

86.77 

Charlie  Stone                   

...  .do       

88 

Henrietta 

do 

48 

Venus .  .                  

do 

49 

Sadie  E 

Lauiaa 

Dauntless  a 

Alice  Brown 

E.R.  Andrews 

Florence  Marmet 

Otto  Marmet 

do  

do 

do 

Towboat 

do 

do 

do.» 

8 

9.60 
13 
551 

351.07 
263 
135.20 

John  Moran 

do.. 

4.5          284 

Convoy 

Henry  DeBus 

William  Ernst 

do 

8. 7          170. 63 

do 

6              193 

do 

4              197.64 

Relief  !..'.!".!!!!!!!!..!..!.*.!.!! 

do 

4.8          185 

do 

4              248 

R.  K.  Wells 

:::::do::::::::: :::: 

4              166 

Catherine  Davis 

do 

4             334 

Mount  Clare 

do 

4.8          191.36 

Belle  McGowan 

do 

4. 5          160 

John  C.  Fisher 

do 

3.5          166 

Adelle 

do 

4              166 

J.B.Lewis 

do 

4.5          162 

D.T.Lane 

do 

4              146.94 

Crown  Hill 

.do           ... 

4              120 

G.W.Moredock 

....  .do 

8.2  ,        148.75 

Gate  City 

.do 

4.5  '        109.44 

Sea  Lion 

do 

3              106 

John  Mackey 

jesBie 

do 

do   

8.6 

3.4 

3,7 

3.1 

4 

4.6 

4 

124.16 
68.47 

J.  H.  McConnell 

do 

138 

Annie  L 

do 

114.69 

Geo.  Mathe^on 

do 

124.06 

W.  B.  Calderwood 

do 

85.65 

Oneida 

do 

7B 
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List  of  steamboats  plying  the  Kanawha  River,  West  VirginiOy  for  the  calendar  year  1900— 

Continued. 


Name  of  boat. 

Character. 

Leni^th. 

Breadth. 

Depth. 

Tonnage. 

Darling  

Towboat 

Feet. 
102 
100 

96 

92 

78 

49 
120 
160 

61 

98.4 

84 

75 

89 

88 

66.6 

35 

28.7 

25 

25 

18 

Feet. 
22 
20 
15 
18 
16 
9.8 
22 
26.5 

8.1 
18 
24 
20 
14.3 
18.5 
10.5 

6 

6 

6 

5 

5 

4 

8.2 

2.5 

8.6 

4 

2.2 

8.6 

8.7 

8.4 
8.7 

78 

Mary  Stewart 

do 

91 

LiiluF 

do 

51 

Nellie  England 

do 

85 

W.O.Hughart 

do 

67 

G.  T.  Thayer 

do 

7.96 

Bee ' 

United  States  towboat 

United   States  llgh^houae 
tender. 

United  States  launch 

Show  boat 

85 

Ooldenrod 

148.58 

Maacota 

7 

Tioubador 

61  87 

T.ittl«  T-aflfl 

Ferryboat 

56 

Whteper 

do 

88 

Billy  Martina 

Pump  and  harbor 

28.15 

Iron  Duke  a 

do 

=11:S 

Madgea 

T/Aiinch   . 

Nancy  E.  a 

do 

8 

Lucy  a 

do 

2 

Ruth  a 

do 

2 

Amelia  o 

do 

2 

Soncya 

do... 

1 

a  Screw  propellers. 

n  7. 


IMPROVEMENT  OF  ELK  RIVER,  WEST  VIRGINIA. 

A  description  of  the  original  condition,  project,  etc.,  is  given  in  the 
reoort  of  the  Chief  of  En^neers  for  1900,  paees  493-494. 

Jlothing  was  done  on  this  stream  during  tne  year  ending  June  30, 
1901. 

No  appropriation  is  asked  for  continuing  the  project. 

Money  statement. 

June  1,  1900,  balance  unexpended |253. 13 

July  1,  1901,  balance  unexpended 253. 13 

Amount  (estiniated)  required  for  completion  of  existing  project 69, 000. 00 


APPROPRI  \TIONS. 


June  18,  1878 $5,000 

June  14,  1880 5,000 

MarchS,  1881 5,000 

August  2, 1882 2,000 

Augusts,  1886 1,500 

Aujrust  11, 1888 3,000 


September  19,  1890 $2,500 

July  13,  1892 2,500 

August  18, 1894 2,000 

June  3, 1896 2,000 

Total 30,500 
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COMMERCIAL  STATISTICS  FOR  ELK  RIVER,    WEST  VIRGINIA. 


Saw  logs 
and  lum- 
ber. 

RaUroad 
ties,  oak. 

8taye8,oak. 

Hoop 
poles. 

Hickory- 
spokes. 

Tanbark 
and  tan- 
wood. 

Tonnage 
of  timber 
products. 

Flacalyear— 

FeetB.M. 
5  "^000 
5         100 
5         100 

15          100 

100,000 
125,000 
250,000 
250,000 
830,000 
295,000 
830,000 
412,500 
880,000 
353,000 
802,000 
280,000 
214,000 
287,000 

271.000 
164,300 
99.200 

896,334 
1,122,500 
1,433,750 
1,845,000 
1,210,000 
1,600,000 
1,380,000 

800.000 
1,405,000 
1,390,000 

900,000 

Qyrds. 

24,790 

1884 

80,700 

1885 

83,500 

1886 

68,510 

1888 

ift         mn 

71,150 

1889 !  15          lOO 

500,000 
150,000 
125,000 

350,000 
568,000 
200,000 

70,200 

1890 26          100 

1891 27          «0 

1892 44          100 

800 

500 

240 

612 

800 

1,800 

4,800 

4,800 

4,800 

1,800 

370 

3,612 

89,880 
103,700 
139,800 

1893 37           «0 

125,400 

1894 21           100 

92,630 

1895 31           100 

1,662,000 
250,000 

230,000 

112,100 

1896 •»          100 

92,000 

1897 "23          100 

92,100 
72,707 

Calendar  year— 

1897 19.25fi.000 

1 

1898 

19,654,000 
23,067,000 

55,500 

1899 

51,800 

1900 

25,204,214       SfiS-MI 

1 

92,200 

1 

About  240  tons  of  miscellaneous  freight  (merchandise,  produce,  etc.)  were  carried 
in  push  boats  and  canoes.  In  addition,  about  4,500  tons  of  buildmg  sand  were 
dredged  from  the  bed  of  the  stream  near  Charleston  and  boated  to  adjacent  landings. 
This,  with  the  timber  products  as  above,  makes  the  total  commerce  for  the  year 
96,940  tons. 

It  will  be  noted  that  "saw  logs  and  lumber"  and  "railroad  ties"  constituted 
nearly  all  the  traffic.  Included  in  the  saw  logs  and  lumber  were  about  5,000,000  feet 
B.  M.  of  logs  floated  loose  to  the  boom  at  Sutton  (100  miles  from  the  mouth  of  the 
river)  where  they  were  sawed,  and  the  lumber  sent  to  market  by  rail.  The  rest  of 
the  saw  logs  and  lumber  and  all  of  the  ties  were,  with  little  exception,  run  out  of  the 
river,  or  to  Charleston  at  the  mouth,  in  rafls. 


I  I  8. 


IMPROVEMENT  OF  GAULEY  RIVER,  WEST  VIRGINIA. 

A  brief  description  of  the  river  and  history  of  the  work  on  it  by  the 
United  States  is  given  in  the  Report  of  the  Chief  of  Engineers  for 
1900,  page  494. 

Nothing  was  done  during  the  year  ending  June  30,  1901. 

No  appropriation  is  now  asked  for  the  work. 


Mo7iey  statement, 

July  1, 1900,  balance  unexpended $308.70 

June  30, 1901,  amount  expended  during  fiscal  year 25. 77 

July  1,  1901,  balance  unexpended 282.93 

July  1, 1901,  outstanding  liabilities 4. 50 

July  1, 1901,  balam^e  available 278.43 

Amount  (tdtimated)  required  for  completion  of  existing  project 60, 000. 00 
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APPROPRIATIONS. 

August  11,  1888 '. $3,000 

September  19,  1890 3,000 

July  13,  1892 3,000 

August  18,  1894 3,000 

Junes,  1896 3,000 

Total 15,000 


COMMERCIAL  STATIOTICS   FOR  GAULEY   RIVER,  WEST  VIRGINIA. 

About  300  poi)lar  l^,  containing  about  100,000  feet  B.  M.,  or  IdO  tons,  that  were 
cut  above  Oamifax  Ferry,  were  noated  through  the  '*  Roughs"  into  the  Kanawha 
River. 

This  was  practically  the  only  commerce  on  the  river,  except  the  saw  logs  cut  on 
the  Upper  Gauley  and  its  tributary,  Williams  River,  and  floated  on  the  mam  stream 
a  distance  of  from  11  to  28  miles,  to  the  large  mill  at  Gamden-on-Gauley,  located 
67  miles  from  the  mouth  of  the  river.  About  12,000,000  feet,  or  20,000  tons,  were  so 
floated  to  this  mill  during  the  year.  This  lumber  is  all  sawed  at  Camden,  and  shipped 
out  by  the  West  Vircinia  and  Pittsburg  Railroad.  (See  Report  of  the  Chief  of  Engi- 
neers for  1900,  part  5,  pp.  3340-3343. ) 


I  I  9. 

IMPROVEMENT  OF  GUYANDOT  RIVER,  WEST  VIRGINIA. 

The  characteristics  of  this  stream  and  the  project  for  its*  improve- 
ment  are  described  in  the  Annual  Repoiis  of  the  Chief  of  Engineers 
for  1875.  pages  747-755;  1895,  pages  2517-2520;  1896,  pages  2324, 
2325,  ana  in  the  summary  of  this  report 

No  .work  has  been  done  during  the  last  fiscal  year. 

The  last  work  done  was  during  the  fiscal  year  ending  June  30, 1900. 
It  consisted  of  cleaning  the  channel  of  obstructions  at  a  number  of  the 
worst  places. 

A  railroad  is  under  construction  in  the  Guyandot  Valley,  which,  if 
finished,  will  undoubtedly  destroy  the  small  existing  boating  trade  on 
the  river.     The  latter  will  then  be  used  solely  for  floating  logs  and  ties. 

No  appropriation  is  asked  for  continuing  the  work  at  tne  present 
time. 

Money  statement, 

July  1,  1900,  balance  unexpended |0. 22 

July  1,  1901,  balance  unexpended .22 


Approj/rijations. 


June  18, 1878 $2,000 

March  3, 1879 '..  1,000 

June  14, 1880 2, 000 

March3,1881 3,500 

August  2, 1882 2, 000 

July  5, 1884 2, 000 

August  11, 1888 2, 000 


September  19, 1890 |2, 000 

July  13, 1892 2,000 

August  18, 1894 2, 000 

June  3, 1896 1,000 

March  3, 1899 1, 000 

Total 22,500 
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COMMERCIAL  STATISTICS  FOB  GUYANDOT  RIVER,  WBOT  VIRGINIA. 
[These  statlstica  are  of  doubtful  accuracy.] 


Year. 

CroQS-ties. 

Timber. 

Tons. 
60,000 
90,000 
120,940 
100,000 
210,000 
160,000 
90,000 

100,000 
120,000 
80,000 
95,000 

MiBcella- 
neous. 

Total. 

PiBcalyeai^ 

Tom. 

TVww. 
1,128 
1,900 
1,810 
1,221 
2,400 
2,000 
3,900 

10,000 
8,000 
6,000 
6,000 

Tans. 
61,128 
108,800 
162,250 
141,221 

1892           

12,500 
60,000 
40,000 
85,000 
40,000 
50,000 

80,000 
80,000 
25,000 
80,000 

1893 

1894 

1895 

247,400 

1896 

202,000 

1897 

143,800 

190,000 
158,000 
110,000 
180,000 

Calendar  year— 

1897 

1898              ..                  

1899 

1900            

Paflser^rs,  calendar  year  1900,  500. 

The  present  plan  of  improvement  will  not  add  to  the  commerce,  but  only  render 
it  poesiDie  and  safe,  and  is  a  necessity  for  navigation,  being  chiefly  maintenance. 

Lid  of  boats  plying  the  Guyandot  River j  West  Virginia. 


Name  of  boat 

Character. 

Length. 

Breadth. 

Depth. 

Fea. 
2.8 
2.8 
2.4 

Tonnage. 

Ouyandotte 

Side-wheel 

Feet. 
104 
106 
50 

Feet. 
16 
14 
9 

43.88 

Sandy  Valley  a  . .  t  t 

do 

40 

Sadle'E .'. 

do 

9 

a  Wrecked. 


I    I    lO. 


IMPROVEMENT  OF  BIG  SANDY  RIVER,  WEST  VIRGINIA  AND  KENTUCKY. 

A  statement  of  the  original  condition,  projects,  etc.,  will  be  found 
in  the  summary. 

The  United  States  has  built  one  lock  and  movable  dam  on  this  river, 
which  is  completed  and  in  operation  and  is  located  at  Louisa,  Ky.  The 
present  project  provides  for  twenty-one  more,  extending  slack  water 
from  the  mouth  of  the  Big  Sandy  River  up  the  forks  to  Pikeville  on 
the  Levisa,  and  the  mouth  of  Pond  Creek  on  Tug  Fork. 

By  the  act  of  March  3,  1899,  an  appropriation  of  152,500  was  made, 
of  which  $1,000  was  to  be  spent  for  maintenance  on  Levisa  and  $1,500 
on  Tu^  Fork,  $20,000  in  a  detailed  survey  of  the  main  river  and  its 
forks  in  Kentucky  and  West  Virginia,  and  the  remainder  in  the  local 
survey,  acquisition  of  sites,  and  beginning  construction  of  two  locks 
and  dams  in  the  river  below  Louisa. 

At  the  same  time  the  Secretary  of  War  was  authorized  to  enter  into 
contracts  for  completing  these  two  dams  in  a  sum  not  to  exceed 
$420,000,  exclusive  of  the  amount  appropriated  in  and  before  the  act, 
reference  being  made  in  the  law  to  the  report  submitted  April  27, 1898. 

This  money  lias  all  been  appropriated. 

Under  the  allotment  for  the  survey  the  work  has  all  been  completed 
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and  the  final  report  has  been  made  and  published  as  House  Doc.  No. 
235,  Fifty-sixth  Congress,  second  session. 

Under  the  allotment  for  the  preliminary  work  the  sites  for  both 
locks  have  been  selected,  duly  surveyed,  and  the  following  work 
accomplished: 

At  Lock  No.  1. — ^The  site  chosen  is  at  Catlettsburg,  Ky.,. about  one- 
fourth  of  a  mile  from  the  mouth  of  the  river.  The  land  for  the  lock 
and  the  abutment,  with  a  sufficient  number  of  buildings  to  give  the 
needed  offices,  dwellings,  and  cement  sheds,  has  been  purchased  and 
paid  for.  Plans  for  the  lock  have  been  prepared  and  approved,  a 
contract  for  the  construction  of  the  lock  has  been  made,  and  the  prep- 
aration and  delivery  of  concrete  materials  and  timber  is  going  on. 
Contracts  have  also  been  made  for  the  required  cement  and  operating 
valves  for  the  lock,  and  1,000  terrels  of  cement  have  been  delivered. 
Owing  to  hi^h  water  no  construction  work  has  been  attempted. 

At  Loch  No.  2. — ^The  site  chosen  is  at  Wright's  station,  Kentucky, 
about  13  miles  from  the  mouth  of  the  river.  The  land  needed  for  the 
lock  and  abutment  has  been  acquired  by  purchase  and  condemnation. 
Plans  for  the  lock  have  been  prepared  and  contracts  entered  into  for 
its  construction  and  the  furnishing  of  cement  and  operating  valves. 
The  delivery  of  concrete  materials  under  these  contracts  is  progressing 
satisfactorily  and  considerable  progress  has  been  made  on  the  con- 
struction of  the  cofferdam.  About  one- third  of  the  estimated  excava- 
tion for  the  lock  has  been  taken  out. 

A  contract  was  also  made  for  the  construction  of  a  lock  house,  road, 
fencing,  siding,  etc.,  which  are  nearing  completion.  A  cement  shea 
has  been  built  and  has  now  about  1,500  barrels  of  Portland  cement 
in  it. 

Under  the  original  project  for  open  river  navigation  the  river  was 
given  a  very  thorough  cleaning  of  snags  and  other  obstructions.  This 
was  paid  for  by  an  allotment  of  $1,000  made  July  7,  1900,  from  the 
appropriation  provided  by  the  emergency  river  and  harbor  act 
approved  June  6,  1900.  On  account  of  the  backwater  from  the  Ohio 
remaining  in  this  river  snags  are  easily  formed,  and  continued  main- 
tenance will  be  necessary. 

The  object  of  the  improvement  of  the  river  is  to  bring  to  market 
the  coal  fields  which  are  tributary  to  the  Big  Sandy  River  and  its  forks. 

Congress  has  already  authorized  the  expenditure  of  a  large  sum 
below  Louisa  in  beginning  the  execution  of  the  project  for  improving 
the  river  and  its  forks,  but  no  authoritv  exists  tor  continuing  the 
improvement  above  Louisa.  Until  this  shall  have  been  done  no  ade- 
quate results  can  be  expected  from  the  series  of  dams  below  Louisa. 
The  result  of  the  completion  of  the  entire  project  can  undoubtedly  be 
foretold  with  accuracy  by  the  time  four  dams  above  Louisa  on  each  of 
the  forks  have  been  completed.  It  will  then  be  known  whether  the 
coal  deposits  tributary  to  the  river  will  seek  that  outlet  to  market  in 
sufficient  volume  to  justify  a  continuation  of  the  improvement.  It  is 
estimated  that  these  four  dams  will  cost,  on  Tug  Fork  $1,015,000,  and 
on  Levisa  Fork  $1,090,000. 

For  reasons  given  in  the  final  report  on  survey  dated  November  26, 
1900,  regulating  works,  reaching  from  the  lower  lock  to  the  Ohio  River, 
will  be  required.    Their  cost  is  estimated  at  $40,000. 

The  survey  of  the  forks  above  Louisa  indicates  that  economy  can  be 
effected  in  the  locations  of  the  fii-st  dams  above  that  point  by  raising 
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the  height  of  the  existing  dam  at  Louisa.  This  increased  elevation 
will  carry  the  full  depth  to  points  on  the  forks  where  favorable  loca- 
tions and  foundations  for  the  two  dams  next  above  can  be  found.  This 
modification  of  the  Louisa  dam  should  be  undertaken,  or  at  least  author- 
ized, before  the  definite  location  of  the  first  dams  above  Louisa  has 
been  made.     The  cost  of  it  is  estimated  at  $36,000. 

The  limit  of  authority  for  continuing  contracts  for  the  two  locks  and 
dams  below  Louisa,  as  stated  in  the  act  of  March  3,  1899,  is  less  by 
$50,000  than  the  estimated  cost  of  these  structures,  as  stated  in  Major 
Bixby's  report  of  April  27,  1898,  upon  which  the  legislation  is  based. 

That  project  estimated  the  cost  of  the  lower  dams  at  $250,000  each. 
The  sum  authorized,  being  10  per  cent  less,  will  not  give  to  the  dams 
certain  desirable  features  for  their  safe  and  satisfactory  operation,  and 
on  this  account  the  limit  of  authority  for  these  two  dams  should  be 
extended  to  include  the  entire  estimated  cost  of  the  structures. 

For  the  foregoing  reasons  the  continuation  of  the  improvement  of 
the  Big  Sandy  River  and  its  forks  should  embrace  regulating  works 
below  the  lower  lock,  a  raising  of  the  dam  at  Louisa,  the  continuation 
of  work  on  the  two  dams  below  Louisa,  and  the  extension  of  the  slack- 
water  system  into  the  forks  above  Louisa. 

The  estimate  given  below  of  the  amount  which  can  profitably  be 
expended  in  the  year  ending  June  30, 1903,  is  based  upon  the  assump- 
tion that  both  locks  and  dams  will  be  finished  by  that  time  at  the  cost 
as  originally  estimated,  viz,  $250,000  each,  and  that  in  addition  the 
sum  of  $200,000  will  be  expended  in  local  surveys,  acquisition  of  sites 
and  commencing  construction  of  two  locks  and  dams  above  Louisa  in 
Levisa  and  Tug  forks,  $40,000  in  the  regulating  works  at  the  junction 
of  Big  Sandy  with  the  Ohio,  and  $35,000  in  the  alteration  of  the  dam 
at  Louisa. 

Mmiey  statement. 

July  1,  1900,  balance  unexpended 1289,097.15 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 140, 000. 00 


429,097.15 
June  30,  1901,  amount  expended  during  fiscal  year 24,983.62 


Julv  1,  1901,  balance  unexpended 404,113.53 

July  1,  1901,  outstanding  liabilities 1, 496. 87 


July  1,  1901,  balance  available 402,616.66 

July  1,  1901,  amount  covered  by  uncompleted  contracts 243, 736. 72 


Amount  (estimated)  required  for  completion  of  existing  project 4, 265, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30. 
1903,  in  addition  to  the  balance  unexpended  July  1, 1901: 


For  works  of  improvement $325, 000. 00 

For  maintenance  of  improvement M,  000. 00 

326,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899.  ^ 


'  Exclusive  of  sum  required  for  operating  and  care  lock  and  dam. 
ENG  1901 172 
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APPROPRIATIONS. 


July  18,  1878 |12,000 

March  3,  1879 12,000 

June  14,  1880 50,000 

March  3,  1881 46,000 

AugU8t2,  1882 15,000 

July  5,  1884 40,000 

August  5,  1886 22,500 

August  11,  1888 31,500 

September  19,  1890 31,000 


July  13,  1892 $50,000 

August  18,  1894 40,000 

June  3,  1896 30,000 

March  3,  1899 50,000 

June  6,  1900 280,000 

June  6,  1900  (allotted) 1,000 

March  3,  1901 140,000 

Total 851,000 


ABSTRACTS  OP  CX>NTRACT8   IN   FORCE  ON   BIG   SANDY   RIVER,  JUNE  30,  1901. 

Contract  for  congtructing  Lock  No.  1,  Big  Sandy  River  y  West  Virginia  and  Kentucky. 

Name  of  contractors:  Folz  and  Jonte. 

Date  of  approval:  November  3,  1900. 

Date  of  beginning:  On  or  before  December  6,  1900. 

Date  of  expiration:  August  7,  1902. 


Items. 

Contract 

price  (unit 

rate). 

1 

Items. 

Contract 

price  (unit 

rate). 

Piling  (round ) per  linear  foot. . 

Cofferdam  timber. .  .per  M.  feet  B.  M . . 
Timber  in  permanent  work  — do — 

Stone  masonry per  cubic  yard. . 

Paving per  square  yard.. 

Riprap per  cubic  yard.. 

Concrete do — 

Earth  excavation do.... 

10.45 

89.00 

89.00 

90.00 

2.0O 

2.00 

4.60 

.60 

Loose  rock per  cubic  yard.. 

Solid  rock do 

Deposit do..-. 

Embankment do — 

Puddling do..,. 

Cofferdam  filling do 

Structural  steel per  pound. . 

Cast  iron do 

$1.00 

1.00 

.20 

.25 

8.00 

1.00 

.05 

.05 

Contract  for  constructing  Lock  No. ;?,  Big  Sandy  River ^  West  Virginia  and  Kentucky. 

Name  of  contractor:  The  Evansville  Contract  Company. 
Date  of  approval:  December  17,  1900. 
Date  of  beginning:  January  18,  1901. 
Date  of  expiration:  September  19,  1902. 


Items. 

Contract 

price  (unit 

rate). 

Items. 

Contract 

price  (unit 

rate). 

Piling  (round)., per  linear  foot. . 

Cofferdam  timber  .  .per  M.  feet  B.  M . . 

Timber  in  permanent  work do 

Stone  masonry per  cubic  yard. . 

Paving per  square  yard . . 

Riprap per  cubic  yard.. 

Concrete do 

Earth  excavation do.... 

90.50 
60.00 
75.00  ' 
60.00 
2.80  1 
8.00 
4.00 
.60 

Loose  rock per  cubic  yard . . 

Solid  rock do.... 

Deposit do — 

Embankment do.... 

Puddling do — 

Cofferdam  filling do. , . . 

Structural  steel per  pound . . 

Ca.stiron do.... 

W.26 

1.00 

.20 

.25 

3.00 

1.00 

.035 

.035 

Contract  for  constructing  one  frame  dwelling  home^  outhouse^  ciMemy  roadj  siding,  and 
fence,  at  or  near  the  site  of  Lock  No.  S,  Big  Sandy  River,  West  Virginia  and  KerUuchj. 

Name  of  contractor:  Joseph  M.  Neil. 

Date  of  approval:  December  8,  1900. 

Date  of  beginning:  December  20, 1900. 

Date  of  expiration:  On  or  before  July  1, 1901.^ 


Items. 


Dwelling,  complete,  except  excava- 
tion  

Outbuilding,  vault,  drains,  yard, 
fence,  and  walks,  complete,  except 
excavation , 

Cistern,  complete,  except  excavation  , 

Excavation,  including  removal  and 
deposit per  cubic  yard. 


Contract 
price. 


91,989.56 


348.92 
75.00 


Items. 


Timber,  including  iron,  per  M  feet 
B.  M 

Masonry per  cubic  yard.. 

Fence,  including  gates  and  post 
holes per  linear  rod. . 

Cross-ties,  in  place each . . 


Contract 
price. 


821.76 
4.75 


1.15 
.45 


^ExtWiUwl  to  July  31, 1901. 
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Contract  for  fumishmg  Portland  cement  (Old  Dominion  brand)  /or  locks  No8.  1  and  f, 
Big  Sandy  i?irer,  West  Virginia  and  Kentucky. 

Name  of  contractor:  Virginia  Portland  Cement  Company.  . 

Date  of  approval:  March  28,  1901. 

Date  of  beginning:  First  consignment  to  be  ordered  for  delivery  on  or  about  April 
30,  1901. 

Date  of  expiration:  Contingent  upon  progress  of  work.  To  expire  by  limitation 
on  June  1,  1902,  unless  it  be  desired  to  purchase  additional  cement  for  the  dams,  as 
provided  for  in  paragraph  39  of  specifications. 


Items. 


Contract 
price. 


Old  Dominion  Portland  cement  delivered  at  Catlettsburg,  Ky.-— 2,600  barrels,  minimum; 
10,000  barrels,  maximum.  Delivered  at  Wrights,  Ky.— 3,600  barrels,  minimum;  12,000 
maximum): 

In  standard  paper  ba^ per  barrel . .  $1. 35 

In  barrels do 1. 60 


Contract  for  fumishirw  Portland  Cement  {Lehigh  brand)  for  Locks  Nos.  1  and ;?,  Big 
Sandy  River y  West  Virginia  and  Kentucky. 

Name  of  contractor:  Lehigh  Portland  Cement  Company. 

Date  of  approval:  March  28,  1901. 

Date  of  beginning:  First  consignment  to  be  ordered  for  delivery  on  or  about  April 
30,  1901. 

Date  of  expiration:  Contingent  upon  progress  of  work.  To  expire  by  limitation 
on  June  1,  1902,  unless  it  be  desired  to  purchase  additional  cement  for  tne  dams,  as 
provided  for  in  paragraph  39  of  specifications. 


Items. 

I.EHIOH   PORTLAND  CEKSNT. 

Delivered  at  Catlettsburg,  Ky.  (4,000  barrels,  minimum,  10,000  barrels,  maximum): 

In  standard  paper  bags per  barrel. 

In  barrels do. . . 

Delivered  at  Wrights,  Ky.  (6,000  barrels,  minimum,  12,000  barrels,  maximum): 

In  standard  paper  bags per  barrel. 

In  barrels do. . . 


Contract 
price. 


91.45 
1.63 


1.56 
1.75 


Contract  for  fumvihing  automatic  and  nonaulomatic  rnlveSj  including  operating  gears, 
seats,  and  all  other  parts  complete,  for  Locks  Nos.  1  and  2,  Big  Sandy  River,  West 
Virginia  and  Kentucky. 

Name  of  contractor:  Chas.  Hegewald  Company. 

Date  of  approval:  March  30,  1901. 

Date  of  beginning:  May  4,  1901. 

Date  of  expiration:  Paragraph  49  of  specifications  provides  that  the  valve  seats 
and  fixed  parts  of  iron  work  belonging  in  the  lower  portions  of  the  masonry  must 
be  delivered  on  or  before  June  1, 1901,  and  the  remainder  on  or  before  August  1, 1901 


Items. 


4  pairs  of  automatic  valvesa per  pair,  complete. . 

4  pairs  of  nonautomatic  valvesa do 


Contract 
price. 


•734 


a  2  pairs  of  each  to  be  delivered  at  Catlettsburg,  Ky.,  and  2  pairs  of  each  to  be  delivered  at  Wrights,  Ky. 
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COMMERCIAL  8TATIBTIC8. 

Big  Sandy  River ^  West  Virginia  and  Kentucky  f  for  fiscal  year  ending  June  SO,  1901,  and 

prior  years. 


Articles. 

1895. 

1896. 

1897. 

Tans. 
255,000 

1898. 

1899. 

1900. 

Timber 

Tom. 
425,000 

Tons. 
813,882 

Tons. 
200,000 

Tms. 
210,000 
78 

Tbiis. 
200,000 

Hides 

Leather 

T^nmhor , .     Mfi 

870 

2,860 

1,280 

100 

480 

1,000 

61,100 

800 
5,000 
1,400 

800 
12,000 
10,000 

8,000 

18,800 
1,149 

15,000 
2,000 

Livestock 

1,860 

60 

1,000 

800 

82,100 

Spokes 

Staves 

2,000 

500 

90,000 

AM) 

452 

1,000 

Tan  bark 

Ties 

48,000 
609 

60,000 
600 

Qrain 

Wool 

MiscellaneooB 

80,000 
2,100 

100,000 
1,860 

100.000 
2,600 

100,000 
2,000 

69,820 
2,875 

29,000 
2,600 

PMwngers 

Total ^ 

545,910 

471,882 

414,500 

417,400 

845,778 

800,000 

No  new  lines  of  transportation  have  been  established. 

Big  Sandy  Bwer,  West  Virginia  and  Kentucky ,  for  calendar  year  ending  December 

SI,  1900. 

Timber tons..  200,000 

Ties do...     50,000 

Staves <lo...       1,000 

Miscellaneous do. . .     45, 000 

Total 296,000 

ers number. .     25, 000 


IaA  of  boats  plying  Big  Sandy  River,  West  Virginia  and  Kentucky,  and  Tug  and  Levisa 

forks  of  same. 


Name  of  boat 


Character. 


Length.   Breadth.    Depth.    Tonnage. 


Big  Sandy 

Jennie  George 

Sandy  Valley  a 

Sea  Lion  (tow) 

Louisa 

MaxieYost 

H.G.Stafford 

Belleviie  (tow) 

Argand 

Cando 

Alka 

Venus  (tow) 

J.M.Gnibb8(tow) 

Cricket 

Yellow  Poplar  (tow) . . 
Catharine  Davis  (tow)  , 
John  C.  Fisher  (tow)  . . , 


Side-wheel .. 

do 

do 

Stem-wheel . 
Side-wheel .. 

.....do 

do 

Stem-wheel . 

do 

do 

Side-wheel . . 
Stem-wheel . 

do 

....do 

...-do 

....do 

....do 


Fed. 
no 

93 
105 
128 

90 
117.6 

84 
125 
130 
117.5 
116 

90 

90 
132 
128 
136 
131 


Feel. 
14 
14 
14 
22 
9 

15.6 
8 
22 
25 
20 
19.2 
18 
20 
18.3 
26 
26 
25 


Feel. 
1.8 


2.8 
3.5 
2 


1.10 

3.5 

4.5 

3 

3.2 

3 

3.2 

2.9 

4 

4 

3.6 


24.12 
19.05 
40 
127 


47.12 
7.71 
127 

96.25 

74 

46 

49.75 

47 

61 
128 
210 
166 


a  Wrecked. 


List  of  vessels,  rafts,  etc,,  passing  lock  and  dam  on  Big  Sandy  River  during  tl^  calendar 
year  ending  December  SI,  1900. 


Craft. 

Vp. 

Down. 

Total. 

Steamboats 

201 
69 
3 

45 

20O 
76 

401 

Btirges and  flats ».                      

145 

Miscellaneous 

8 

Merchandise 

tnna. . 

23 

3,818 

142,709 

68 

Rafts 

3.818 

Tie^ ,  .  .. 

142, 709 
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I  I  II. 


OPERATING  AND  CARE  OF  LOCK  AND  DAM  ON  BIG  SANDY  RIVER, 
WEST  VIRGINIA  AND  KENTUCKY. 

The  only  completed  lock  and  dam  on  this  river  at  present  is  located 
near  Louisa,  Ky.,  and  was  completed  and  opened  to  navigation 
January  1,  1897. 

The  oam  is  movable  and  of  the  needle  type.  A  full  description  is 
given  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1897,  pages 
2534  et  seq. 

The  dam  was  lowered  for  the  winter  on  December  31, 1900,  and  had 
not  been  raised  again  at  the  date  of  this  report. 

The  stated  repairs  projected  in  the  approved  estimate  for  the  year 
ending  June  30,  1901,  consisted  in  placing  new  rack  bars  on  the  lock 
gates,  a  tile  gage  on  outside  of  lock  wall,  replastering  and  otherwise 
repairing  a  portion  of  one  of  the  lock  buildings,  whicn  had  formerly 
been  used  as  an  office,  constructing  cement  steps  and  walks  from  the 
abutment  end  of  dam  to  the  top  of  river  bank,  building  a  fence  along 
the  hAnk  in  order  to  keep  cattle  off  the  premises  and  mending  eroded 
and  broken  places  in  the  protection  stone  below  abutment.  This  has 
been  finishea,  certain  unforeseen  repairs  have  been  made,  and  the  lock, 
dam,  and  appurtenances  have  been  operated  and  cared  for.  The  total 
expenditure  nas  been  $3,648.12,  including  outstanding  liabilities  June 
30,  1901. 

Commercial  statistics  are  included  in  the  report  for  improving  Big 
Sandy  River. 


ALLOTMBNTS. 


July  23,  1897 $2,840.00 

July  23,  1808 3,250.95 


July  19,  1899 $3,524.28 

July  18,  1900 , 3,177.09 


Summary  of  expenditures  for  operating  and  care  of  lock  and  dam  on  Big  Sandy  Rivera 
West  Virginia  and  Kentucky^  for  the  fiscal  year  ending  June  80, 1901, 

Office  expenses,  superintendence,  and  contingencies $565. 00 

Labor 2,201.84 

.Fuel 7.50 

Expenses 373.45 

Repairs 329.42 

Total 3,477.21 

Maneuvers  of  lock  and  dam  in  Big  Sandy  River,  West  Vtrginia  and  Kentucky,  near  Louisa, 
Ky,,foT  the  fiscal  year  ending  June  SO,  1901, 


Mpneaver. 

Date. 

July  27. 
Aug.  4. 
Nov.  21. 

Maneuver. 

Date. 

LoweTed 

Rftffl^*1 

Dec.  15. 

Raised 

Lowered , 

Dec.  81. 

Lowered 
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I  I  12. 


IMPROVEMENT  OF  TUG  FORK  OF  BIG  SANDY  RIVER,  WEST  VIRGINIA 

AND  KENTUCKY. 

A  statement  of  the  original  condition,  projects,  etc.,  will  be  found  in 
the  summar}'. 

Owing  to  lack  of  funds  no  work  has  been  done  during  the  past  fiscal 
year. 

The  final  report  on  the  survey  made  under  provision  of  the  river 
and  harbor  act  of  March  3,  1899,  was  submitted  during  the  year  and 
was  published  as  House  I)oc%  No.  236,  Fifty-sixth  Congress,  second 
session. 

The  original  project  for  open-river  regulation  has  been  pi-actically 
completed,  but  a  small  annual  expenditure  will  be  required  for  main- 
tenance until  the  project  for  extending  slack  water  to  the  mouth  of 
Pond  Creek  shall  nave  made  considerable  progress. 


Mo7\ey  statement. 


July  1, 1900,  balance  unexpended. 
July  1, 1901,  balance  unexpended. 


$27. 15 
27. 15 


Amount  that  can  be  profitably  expende<l  in  fiwal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901 1,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


June  14, 1880 |2,500 

March  3,  1881 2,000 

August  2, 1882 5, 000 

July6,  1884 6,000 

August  5, 1886 3,750 

September  19,  1890 2, 500 


July  13,  1892 $2,500 

August  18, 1894 2,500 

June  3, 1896 2,000 

March  3,  1899 1,500 

Total 29,250 


COMMERCIAL    STATISTICS    FOR    CALENDAR  YEAR  ENDING    DECEMBER    31,    1900,    FOR    TUG 
FORK   OP  BIG   SANDY  RIVER,   KENTUCKY   AND  WEST  VIRGINIA. 

[These  statistics  are  of  doubtful  accuracy.] 


Year. 

Timber. 

Ties. 

Staves. 

Tan  bark. 

Miscel- 
laneous. 

Passen- 
gers. 

1897   

Tout. 

85,000 

70.000 

80,000 

70,000 

Tom. 

20,000 

26,000 

18,000 

20,000 

Tons. 
200 
300 
200 

Tom. 
200 
100 

TrrM. 

30,000 

35,000 

30,000 

30.000 

2,000 

1898 

1,000 

1899 

1,600 

1900              

1,500 

I  I  13. 

IMPROVEMENT  OF  LEVISA  FORK  OF  BIG  SANDY  RIVER,  KENTUCKY. 

A  statement  of  the  original  condition,  projects,  etc.,  will  be  found 
in  the  summary. 
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Under  the  original  project  for  open-river  navigation  the  river  was 
given  a  very  thorough  cleaning  of  snags  and  other  obstructions.  This 
was  paid  for  by  an  allotment  of  $1,000,  made  July  7,  1900,  from  the 
appropriation  provided  by  the  emergency  river  and  harbor  act 
approved  June  6,  1900. 

The  final  report  on  the  survey,  made  under  provision  of  the  river 
and  harbor  act  of  March  3,  1899,  was  submitted  during  the  year,  and 
was  published  as  House  Doc.  No.  236,  Fifty-sixth  Congress,  second 
session. 

The  original  project  for  open-river  regulation  has  been  practically 
completed,  but  a  small  annual  expenditure  will  be  required  for  main- 
tenance until  the  project  for  extending  slack  water  to  Pikeville  shall 
have  made  considerable  progress. 


Money  staiemerd. 

Jnly  T,  1900,  balance  unexpended 11,070.41 

July  30,  1901,  amount  expended  during  fiscal  year 1, 001. 07 


June  1,  1901,  balance  unexpended. 


69,34 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903.  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1901 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


June  14, 1880 $2,500 

March3,1881 2,000 

AugU8t2,1882 6,000 

July  5,1884 6,000 

August  6, 1886 3,750 

September  19, 1890 2,500 

July  13,1892 2,500 


August  18, 1894 12,600 

June  3, 1896 1,000 

March3,1899 1,000 

June  6, 1900 1,000 

Total 28,750 


COMMBRCIAL  OTATISTICS  FOR  CALENDAR  YEAR  ENDING  DECEMBER  31,   1900,    FOR  LEVISA 
PORK  OF  BIG   SANDY  RIVER,    KENTUCKY. 

[These  statistics  most  be  oonaideTed  as  of  doubtful  accuracy.] 


Year. 

Timber.      Ties. 

Staves. 

Tan 
bark. 

Miscel- 
laneous. 

Passen- 
Ken. 

1897 

Tons.    '     Tom. 
160,000        20.000 

Tons. 

600 

1.000 

250 

300 

Tons. 
800 
300 

Tom. 

60,000 

60,000 

30,000 

90.000 

10,000 

ifm 

110,000 

'Kiss 

40.000 
28,000 
29,700 

10,000 

1899 

10,000 

1900 

10,000 
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I  I  14. 

IMPROVEMENT  OF  KENTUCKY  RIVER,  KENTUCKY. 

The  work  was  begun  by  the  Commonwealth  of  Kentuck}'^  and  turned 
over  to  the  United  States  in  1879.  A  statement  of  its  condition  then, 
and  of  the  projects  under  which  it  has  since  been  carried  on,  will  be 
found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1898,  pages 
2012  et  seq. 

Eififht  locks  and  dams  are  now  open  to  navigation,  and  during  the 
past  fiscal  year  a  contract  has  been  let  for  the  construction  of  the  ninth 
lock  and  dam.  This  one  will  be  of  the  same  dimensions  as  No.  8;  it  is 
located  at  Valleyview,  Ky.,  a  distance  of  158  miles  from  the  mouth  of 
the  river.  Information  as  to  the  location  and  dimensions  of  the  locks 
and  dams  already  built  will  be  found  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1899,  page  2523. 

The  work  during  the  fiscal  year  has  been  as  follows: 

Lock  No.  8, — Completed  the  masonry  of  the  lock,  hung  the  gates, 
finished  constructing  the  approach  cribs,  constructed  the  dam.  All 
contract  work  at  this  lock  has  been  finished.  The  lock  was  opened  to 
navigation  on  October  15,  1900. 

Pool  No.  8. — Until  August  10,  1900,  a  party  of  ten  men  had  been  in 
the  field  with  a  quarterboat  cutting  the  overhanging  trees  along  the 
water  lines  of  Pool  No.  8,  and  removing  all  snags  within  7  feet  of  the 
pool  level. 

Lock  No.  9. — ^The  title  for  the  site  for  the  lock  has  been  acquired  by 
purchase,  and  that  for  the  abutment  has  been  condemned. 

Borings  into  solid  rock  were  made  to  determine  its  character;  plans 
and  specifications  for  the  lock  were  prepared.  A  contract  for  the 
erection  of  two  lock  tenders'  dwellings  has  been  entered  into  with  M.  F. 
Wharton,  and  construction  has  begun.  A  contract  for  the  building  of 
Lock  and  Dam  No.  9  has  been  entered  into  with  the  Sheridan-Kirk 
Contract  Company;  preliminary  work  was  commenced,  and  the  exca- 
vating by  dreage  for  the  walls  of  the  lock  has  been  nearly  completed. 

Locks  N08. 10^  11  y  and  12. — Surveys  of  the  river  and  of  selected  sites 
for  these  locks  and  dams  were  made,  the  total  length  of  the  survey 
being  43.7  miles.  The  title  to  the  site  for  No.  10  has  been  investigated 
and  submitted  to  the  United  States  attornev  for  the  district  of  Ken- 
tucky for  his  opinion  as  to  its  validity.  I'he  land  on  the  abutment 
site  can  be  purchased,  an  agreement  having  been  made  with  the  three 
owners;  that  on  the  lock  side  requires  condemnation. 

The  title  to  site  of  No.  11  is  being  investigated. 

The  improvement  is  among  those  repoiled  as  requiring  special  men- 
tion in  connection  with  further  appropriations  in  the  report  of  the 
Chief  of  Engineers,  dated  December  2,  1899,  and  printed  as  House 
Doc.  No.  280,  Fifty-sixth  Congress,  first  session.  It  is  there  stated 
that  the  limit  of  expenditure  authorized  by  the  acts  of  Congress  under 
which  work  is  now  carried  on  will  not  complete  the  project,  and  that 
when  the  work  is  completed  to  the  extent  permitted  by  existing  legis- 
lation the  subject  of  extending  the  improvements  will  be  a  proper  one 
for  consideration.  It  is  probable  that  the  limit  authorized  by  existing 
legislation  for  continuing  contracts  will  be  reached  while  Lock  No.  12 
is  under  construction  and  before  its  completion,  leaving  that  lock  and 
two  more  of  the  series  to  be  completed  under  future  legislation,  if 
at  all. 
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The  estimate  submitted  below  for  the  amount  which  can  be  profitably 
expended  during  the  fiscal  year  ending  June  30,  1903,  is  bc^ed  upon 
the  assumption  that  it  will  be  possible  to  acquire  the  site  for  Lock  and 
Dam  No.  12,  to  complete  Locks  Nos.  9  and  10,  to  build  lock  tenders' 
dwelling  at  Locks  11  and  12,  and  to  do  about  one-quarter  of  the  work 
on  Locks  and  Da'ms  11  and  12. 

The  commercial  statistics  are  given  in  the  report  for  operating  and 
care  of  locks  and  dams  on  the  Kentucky  River, 

Money  statement. 

July  1,  1900,  balance  unexpended $391,591.83 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 150, 000. 00 


June  30,  1901,  amount  expended  during  fiscal  year. 


541,591.83 
82,226.81 


July  1,  1901,  balance  unexpended 459,365.02 

July  1,  1901,  outstanding  liabilities 1,303.46 

July  1,  1901,  balance  available 458,061.56 

July  1,  1901,  amount  covered  by  uncompleted  contracts 208, 126. 25 

'Amount  (estunated)  required  for  completion  of  existing  project 2, 335, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June 

30,  1903,  in  addition  to  the  balance  unexpended  July  1 ,  1901 200, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPROPRIATIONS. 


March  3, 1879 $100,000.00 

June  14.1880 100,000.00 

March  3,  1881 125,000.00 

August3,  1882 225,000.00 

July5,  1884 250,000.00 

Augusts,  1886 187,500.00 

August  11,  1888 180,000.00 

September  19, 1890 180, 000. 00 

July  13,  1892 150,000.00 

August  18,  1894 125,000.00 

June3,  1896 50,000.00 

June3,  1896 83,000.00 

June4,  1897 200,000.00 


July  1,  1898 $350,000.00 

June  6,  1900 75,000.00 

March  3,  1901 150,000.00 

Total 2,530,500.00 

Received  from  Tabor  &  Co- 
gar,  October,  1888 500.00 

July  13, 1899,  overpayment 

refunded .20 

Received  from  O'Brien  & 

Gulden,  March  31, 1893 .  6, 000. 00 


Total 2,537,000.20 


ABfirrRACT  OF  CONTRACTS  IN   FORCE  ON   KENTUCKY  RIVER  JUNE  30,  1901. 

ConiradfoT  con^ructing  two  frame  dwelling  fiouses,  two  coal  sheds  wUhprmes,  one  frame 
office  and  tool  room  combined,  two  cistemSj  cement  sidewalks,  and  drains,  at  the  site  of 
Loch  No.  9,  Kentucky  River,  Kentucky, 

Name  of  contractor,  M.  F.  Wharton. 
Date  of  approval,  February  8,  1901. 
Date  of  be^nning,  March  11,  1901. 
Date  of  expiration,  July  11,  1901.* 


Items. 

Contract 
price. 

Items. 

Contract 
price. 

Two  dwelling  housea  and  two  coal  Hheds, 
withjprivies,  complete. . . .for  the  lot. . 

One  office  and  tool  room  combined, 
complete for  the  lot.. 

«4,730.00 
366.00 

Two  cisterns,  complete for  the  lot . . 

Sidewalk,  In  place  . .  .per  sqware  yard. . 
Drains,  in  place per  linear  foot. . 

no.  00 
8.76 
.26 

1  Extended  to  August  14,  1901. 
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Cbrdract  for  cont^ructmg  Lock  and  Dam  No.  9,  Kenlwcky  River,  Kentucky 

Name  of  contractor:  The  Sheridan-Kirk  Contrac^t  Company. 
Date  of  approval:  June  12,  1901. 
Date  of  beginning:  July  15,  1901. 
Date  of  expiration:  June  15,  1903. 


Contract  1 

ItemB.                            price  (unit  1 

1      rate).      , 

Items. 

Contract 

price  (unit 

rate). 

Ballast per  cubic  yard.. 

! 
$1.50    , 
.60    ' 
36.00 
3.90 
.50    1 
.085 
.40 
3.00 
.35 

Iron  and  steel per  pound. . 

90.045 

Cofferdam  fllling do. . . . 

Cofferdam  timber. .  .per  M  feet  B.  M . . 

Concrete per  cubic  yard.. 

Deposit do — 

Drfftbolts per  pound.. 

Excavation,  earth per  cubic  yard. . 

Masonry per  cubic  yard.. 

Paving,  if  concrete,  .per  square  yard. . 

Paving,  if  stone do.... 

Plles per  linear  foot.. 

Timber  in  permanent  construction, 
perM  feetB.M 

50.00 

1.76 

2.75 

.50 

42.00 

Excavation,  rock do — 

Embankment do. . . . 

Valves per  set.. 

Winches ...do.... 

500.00 
100.00 

Pence  in  place per  linear  foot. . 

Hauling  cement: 

If  delivered  by  rail ..  .per  barrel. . 

If  delivered  by  water do. . . . 

.26 

.07 
.07 

Contract  for  furnishing  Portland  cement  {Old  Dominion  brand)  for  Lock  and  Dam  No.  P, 

Kentucky  Rivety  Kentucky. 

Name  of  contractor:  Virginia  Portland  Cement  Company. 

Date  of  api)roval:  June  18,  1901. 

Date  of  beginning:  First  consignment  to  be  ordered  for  delivery  about  July  15, 1901. 

Date  of  expiration:  Paragraph  39  of  the  specifications  provides  that  deliveries  may 
be  required  until  October  1,  1902,  on  which  date  the  contract  will  expire  by  limita- 
tion. The  right  is  reserved  to  close  the  contract  at  any  time  after  the  delivery  of 
the  minimum  number  of  barrels  called  for. 


Item. 


Contract 
price. 


Portland  cement.  Old  Dominion  brand  (11,200  barrels,  minimum:  20,000  barrels,  maximum) : 
Delivered  free  on  board  cars  at  Valleyview,  Ky.,  in  standard  paper  bags per  barrel. . 


$1.73 


CknUract  for  furnishing  natural  cement  {SUxr  brand)  for  IxKk  and  Dam  No.  9,  Kentucky 

RivcTf  Kentucky. 

Name  of  contractor:  J.  B.  Speed  &  Co. 

Date  of  approval:  June  24,  1901. 

Date  of  beginning:  First  consignment  to  be  ordered  for  delivery  about  July  15, 1901. 

Date  of  expiration:  Paragraph  39  of  the  specifications  provides  that  deliveries  may 
be  required  until  October  1,  1902,  on  which  date  the  contract  will  expire  by  limita- 
tion. The  right  is  reserved  to  close  the  contract  at  any  time  after  the  delivery  of 
the  minimum  number  of  barrels  called  for. 


Item. 


Natural  cement.  Star  brand  (2.800  barrels,  minimum:  5,000  barrels,  maximum): 

Delivered  free  on  board  cars  at  Valleyview,  Ky.,  in  sUndard  paper  bags... per  barrel.. 


Contract 
price. 


10.84 


II   15. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  KENTUCKY  RIVER. 

KENTUCKY. 

This  river  has  eight  complete  locks  with  fixed  dams,  five  having  been 
built  by  tiie  Commonwealth  of  Kentucky  and  three  by  the  United 
States.  Six  more  are  required  to  complete  the  project,  one  of  which 
is  now  under  contract. 

During  the  past  year  navigation  above  Lock  No.  8  was  suspended 
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for  ten  days  on  account:  of  certain  repairs  to  the  gates,  and  above  No. 
7  for  twentv-five  days  on  account  of  the  washing  out  of  the  lower 
gates.  High  water  interrupted  navigation  for  an  average  of  six  days 
at  each  lock,  the  least  number  of  days  being  two  at  Lock  No.  3,  and 
the  greatest  twelve  days  at  Lock  No.  7.  iSiere  was  no  suspension  of 
navigation  on  account  of  ice. 

The  entire  system  so  far  as  yet  completed  was  in  good  navigable 
condition  at  the  close  of  the  year. 

•  The  special  work  projected  in  the  approved  estimate  for  the  fiscal 
year  ending  June  30,  1901,  consisted  m  the  construction  of  a  new 
dredge  hull  and  certain  stated  repairs.  The  repairs  and  present  con- 
dition of  work  are  as  follows: 

At  Lock  No.  1. — ^The  repairs  to  the  abutment  crib,  to  the  dam,  and 
to  the  lock  gates  were  postponed  until  a  date,  as  soon  after  July  15, 
1901,  as  practicable,  when  the  water  should  be  low  enough  to  com- 
mence operations.  The  paving  behind  part  of  the  upper  land  crib 
was  relaid. 

At  Lfjck  No,  i, — Repair  of  the  upper  part  of  the  upper  land  and 
upper  river  cribs.  This  work  has  been  finished.  Owing  to  high  water 
the  repairs  to  the  dam  sheeting  were  not  made. 

Tear  down  and  rebuild  both  lower  cribs.  This  has  not  been  done, 
as  it  is  proposed  to  do  it  when  Pool  No.  1  is  drained  for  repairs  to 
Dam  No.  1. 

At  Lock  No.  3. — Repair  of  triangular  crib;  this  has  been  finished. 
Repair  upper  cribs  and  dam;  this  work  has  not  been  done,  as  it  is 
dependent  upon  the  time  when  repairs  are  being  made  at  Dam  No;  1, 
and  navigation  is  suspended  on  account  of  drainmg  the  pools. 

At  Lock  No.  5. — Repair  of  upper  river  and  triangular  cribs,  and 
fill  washout  behind  lower  land  crib;  this  work  has  been  finished. 
Rebuild  lower  gates;  the  timber  has  been  purchased,  but  the  gates  have 
not  yet  been  built. 

At  Lock  No.  6. — Fit  bevel  gear  to  wickets  and  provide  new  spar; 
neither  of  these  items  has  been  done. 

New  dredge. — ^The  machinery  for  a  new  dredge  was  purchased  and 
the  hull  contracted  for  and  about  90  per  cent  completed. 

The  present  condition  of  the  works  is  all  good  except  as  follows: 

At  Lock  No.  1. — Lower  land  crib  will  have  to  be  rebuilt  within  two 
years. 

At  Lock  No.  2. — Part  of  the  upper  land  crib  will  have  to  be  rebuilt 
within  two  years.  Both  lower  cribs  are  to  be  rebuilt  during  the 
coming  year. 

At  Lock  No.  3. — ^The  lower  land  crib  will  have  to  be  rebuilt  within 
two  years. 

At  Lock  No.  4,. — The  lower  land  crib  will  have  to  be  rebuilt  within 
the  next  two  years. 

At  Lock  No.  5. — ^The  lower  river  crib  will  have  to  be  rebuilt  within 
the  next  two  years. 

At  Lock  No.  7. — ^The  lower  lock  gates  should  be  replaced  with  new 
steel  gates. 

At  Lock  No.  8. — ^The  paving  behind  the  lock  wall  requires  to  be 
supported,  replacing  the  washed-out  filling. 

in  addition  to  the  work  above  outlined,  certain  unforeseen  repairs 
have  been  made,  and  the  locks,  dams,  and  appurtenances  have  oeen 
operated  and  cared  for.  The  total  expenditure  has  been  $74,789.21, 
including  outstanding  liabilities  June  30,  1901. 
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ALLOTMENTS. 


July,  1884 115,000.00 

July,  1886 27,616.00 

July  31, 1886 33,966.00 

July,  1887 79,862.14 

July,  1888 82,478.60 

July  28, 1889 72,394.80 

July  17,1890 28,889.07 

July  16,1891 36,331.38 

November  28, 1891 1,112.60 

December  14, 1891 11,382.80 

July  16,1892. 38,603.62 


June  13,1893 12,000.00 

July  14, 1893 73,066.02 

July  16,1894 46,435.28 

July  20, 1896 59,120.04 

July  24, 1896 70,198.86 

August  2, 1897 49,272.11 

July  15,1898 63,531.39 

July  29, 1899 63,884.24 

May  11,1900 2,500.00 

July  17, 1900 82,284.09 

Total 929,825.83 


Ckmlract  for  furmshing  £,S00  cubic  yards  of  sUme  fiUvrw  delivered  at  the  site  of  IjocJc  and 

Dam  No,  1,  Kentucky  River,  Kentucky. 
Name  of  contractor:  Disken  &  Goz.  I  Date  of  beginning:  June  13, 1901. 

Date  of  approval:  May  31, 1901.  I  Date  of  expiration:  September  13,  1901. 

2,200  cubic  yards  of  stone  filling,  delivered  at  site  of  Lock  and  Dam  No.  1,  Kentucky  River,  | 
Kentucky for  the  lot.. i       $2,860 

Summary  of  expenditures  for  operating  and  care  of  locks  and  dams  on  Kentucky 
River,  Kentucky,  for  the  fiscal  year  ending  June  30, 1901: 

Office  expenses,  superintendence,  and  contingencies $6, 954. 83 

Labor 25,682.72 

Subsistence 2,033.40 

Fuel 1,005.26 

Expenses 17,884.83 

Repairs 15, 376. 63 

Total 71,419.10 


COMMERCIAL  STATISTICS. 

Statement  of  traffic  passing  the  locks  on  Kentucky  River  during  the  calendar  years  1899  and 

1900. 


Lock  No. 

Passenger 
boats. 

Towboats. 

Government 
boats. 

Ck>al  barges. 

Other 
barges. 

Small 
crafts. 

1899. 

1900. 

1899. 

1900. 

1899. 

1900. 

1899. 

1900. 

1899. 

1900.  !  1899. 

1900. 

1 

900 
819 
343 
344 
284 
188 
167 

1,007 
705 
371 
380 
262 
209 
196 
13 

172 
169 
162 
179 
64 
47 
33 

160 
162 
134 
172 
66 
40 
25 
6 

41 
44 

66 
80 
89 
76 
68 

36 
32 
40 
48 
66 
67 
61 
2 

225 
191 
188 
198 
68 
27 
21 

2a'> 

181 
176 
194 
61 
33 
28 
2 

141 
113 
207 
145 
402 
125 
206 

196 
97 
90 
185 
132 
120 
109 
70 

77 
72 
69 
87 
103 
163 
172 

64 

2 

43 

8 

49 

4 

135 

5 

146 

6 

135 

7 

175 

8 

20 

Total 

2,996 

3,143 

826 

764 

464 

342 

913 

880 

1,839 

949 

743 

767 

Lock  No. 

Rafts. 

Total. 

Increase 
(+)or 

decrease 
(-).a 

Total  tonnage. 

Increase 
(+)or 
decrease 
(-)  ton- 
nage, a 

Lockages. 

1899. 

1900. 

835 

342 

889 

331 

1,266 

1,289 

L,284 

93 

1899. 

1900. 

1900. 

1899.     ,     1900. 

1900. 

1899. 

1900. 

1 

163 
166 
159 
166 
806 
806 
814 

1,719 
1,573 
1,184 
1,198 
1,768 
1,432 
1,481 

2,003 
1,862 
1,199 
1,396 
1,998 
1,883 
1,878 
206 

11J 

+      16 
+    202 
+    230 
+    461 
+    897 
+    206 

208,237  1    185,121 
187,680  1    166,068 
159,482       149,588 
168,851       1^7  «u 

-18,116 
-21,512 

-  9,894 

-  687 
-14,008 
+32,981 
+25,592 
+22,039 

1,400 

1,862 

986 

1,029 

1,119 

750 

871 

1,583 
1,280 
1,030 
1,114 
1,325 
883 

2 

8 

4 

5 

182,966 
121,628 
127,000 

168,948 
154,609 
152,592 
22,039 

6 

7 

859 

8 

136 

Total 

3,080 

S,279 

10  fiiin 

12  12i 

+1,77-4 

1. 140  9»^  li 

156  6?Q 

+16  itoft 

7,517 

8,209 

1 

• 

i,i« 

,--  ,- 

'        1 

o  (+)  inereaHc:  (-)  decrease. 
NoTK.— Lock  No.  8  opened  to  navigation  October  15, 1900. 
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The  increase  of  tonnage  passing  the  locks  during  the  calendar  year  ending  Decem- 
ber 31,  1900,  over  the  previous  year  is  16,395  tons. 
No  new  lines  of  transportation  established  during  the  year. 

Statement  of  commerce  in  ions  passing  the  locks  on  Kentucky  River,  during  the  calendar 

years  1899  and  1900. 


ArtlcleB. 

Lock^No.  1. 

Lock  No.  2. 

Lock  No.  3. 

Lock  No.  4. 

1899. 

1900. 

1899. 

1900. 

1899. 

1900. 

1899. 

1900. 

Coal 

86,278 

4.858 

748 

630 

1,476 

1,287 

871 

182 

1,317 

84 

4.078 

1,703 

1,877 

18.206 

882 

521 

781 

8,627 

53,147 

8,891 

768 

493 

1,239 

1,286 

277 

138 

499 

41 

4,385 

982 

981 

24,697 

984 

290 

534 

14,841 

51,179 

4,529 
571 
894 

1,648 
725 
217 
160 

1,184 
61 

2,467 
490 
594 
12,511 
188 
463 
411 

6,038 

47,065 

8,170 

566 

280 

1,348 

725 

188 

91 

853 

17 

2,924 

637 

450 

25,174 

843 

418 

236 

6,488 

47,169 

4,280 

540 

225 

1,644 

340 

131 

64 

1,065 

1 

1,047 

858 

284 

869 

129 

8,906 

46,409 

6,877 

443 

176 

1,887 

414 

115 

80 

240 

7 

1,108 

351 

281 

27,788 

188 

268 

66 

4,778 

46,218 

4,882 

316 

231 

1,674 

807 

116 

62 

1,249 

1 

862 

845 

110 

13,001 

72 

888 

117 

3.682 

44,480 

Gmin r , 

7,645 

Salt 

845 

on 

186 

Whisky 

1,207 

Flour 

311 

Suxar , ,  ^ , ,  -  - 

68 

Molaases 

66 

Cement 

179 

Hides 

1 

Tobacco 

482 

Hay 

2S2 

Livestock 

188 

Lumber  and  timber 

28,204 

Shingles 

177 

MAnnftuvfurfHl  imn 

148 

Produce 

189 

General  and  miscellaneous 

4,937 

Total 

96,651 

113,823 

83,809 

36. 358 

72,370 

90,866 

72,983 

84,005 

Number  of  Dassensrcrs 

9,069 

8,900 

1    «.118 

6,285 

8,887 

4,867 

8,995 

4,167 

Articles. 

Lock  No.  6. 

Lock  No.  6. 

Lock  No 

.7. 

Locks. 

1899. 

1900. 

1899. 

1900. 

1899. 

1900. 

1900. 

Coal     

16,219 

3,766 

165 

102 

1,570 

239 

24 

5 

72 
58,722 
88 
182 
81 
1,646 

13,664 

5,840 

150 

41 

1.622 

60 

11 

13 

70 

d 

96,172 

147 

68 

10 

2,851 

5,528 

8,?26 

119 

53 

1,456 

75 

12 

4 

782 

1 

152 

48 

32 

60,229 

27 

65 

28 

968 

7,278  1       4,996 

5,445          3,451 

89               94 

27               Ai 

6,525 

4,786 

100 

13 
1,822 

84 

o 

4 
123 

163 

Grain           .  .        

6 

Salt 

21 

Oil      

Whisky  

1,235 
56 

8 

1,512 
49 
6 

Flour     

8 

Sugar 

1 

MoiasseH  

13  I               2 
66  ,            644 
1  1               1 
156  1           192 
26  1             58 

Cement 

5 

Hides 

Tobacco  

87 
29 
45 

99,463 

10 

115 

13 

14,784 

4 

Hay 

Livestock        

43 
96.988 

67 

8 

1,695 

43 

57,445 

12 

91 

186 

25,671 

10 

Lumber  and  timber 

8,023 

Rhing?€W .    

Manufactured  iron r--rr 

1 

Produce 

10 

General  and  miscellaneous 

101 

Total 

88,866 

119,711 

78,800 

118,192 

94,379 

127,405 

8,818 

Nnmb<>r  of  mssenffer^.  r  ^  - , , ,  r , . 

8.244 

S,800 

2,468 

8,196 

8.078 

2,816 

142 

NoTB.— The  miscellaneous  for  Lock  No.  7  includes  25,000  tons  of  dimension  stone  in  1899  and  12,976 
tons  in  1900. 

List  of  boats  plying  the  Kentucky  River ,  Kentucky,  during  the  calendar  year  ending  December 

SI,  1900, 


Name  of  boat. 

Character. 

Length. 

Breadth. 

Depth. 

Tonnage. 

Oen'IO.M.Poe 

United  States  towboat 

United  States  launch 

Packet 

PeeL 
145.60 

40 

168.80 
132.50 
182 
124.80 
100 
13(5 
HM 
124 

80 

Ftxt. 
84 

oS 

37 

27 

24 

31 

22 

21 

28 

28.4 

20.6 

Feet. 
4.6 
4 
6 

4.4 
4.5 
5.5 
3 

4.6 
4.6 
4.3 
3 

150 

Pearl 

5 

F^llsCitv 

285 

Chas.  B.  Pearce 

do 

228.85 

Dick  Brown .         

do 

148.99 

John  Barrett 

do 

187.23 

Golden  Gate 

do 

100 

Bumsides .      .        

do 

92.11 

Argand 

do 

96 

Bun  .  .                      

do 

84 

Blva 

do 

58 
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lAet  of  boats  plying  the  Kentucky  River,  Kentucky,  etc. — Continued. 


Name  of  bo^t. 


Character. 


Eva  Alma Packet . . 

Minnie do  . . . 

Lotiu ' do... 

Fannie I do 

Charley  Boy ! do . . . 

Hazel do ... 

Vixen , do  . . . 

Three  Friends i do... 

Quick  SU»p do  . . . 

Rabbit  Foot do... 

Juniata do ... 

Ida  Viola do... 

Ensign ■ do  ... 

Ountner i do 

Dauntlem j do  ... 

Dove ; do... 

Nettle  M do..., 

Uncle  Snm ,  Towboat. 

Lulu  F do..., 

Reba  ReevcH do  ... 

S.D.Blair do..., 

Louise Tugboat . , 

Edmund do 


Tom  Ron* 

Bob  Lee 

Dixie 

Rifling  8un 

Monita 

Pixen 

Katherine  L 

Helen ' do 

Success do 

Emily do 

T.  B.  Kippy do 

Ebbie do 


do 

do 

Pleasure  boat. 
....do 


do. 
do. 
do. 


Clipper . 
Rover  .. 
Sawyer . 


Sawmill  boat . 

do 

do 


Length. 

Breadth.' 

_i 

Feet. 

Depth. 

Tonnage. 

Feet. 

111.02 

16.6 

8.6 

48 

80 

16 

8.6 

31.76 

76.50 

12.1 

2.9 

20.16 

66 

11 

2.4 

10 

58 

10.5 

2.6 

44.96 

56 

11 

2.4 

10 

66 

12 

8 

14 

66 

8 

2 

6 

42.20 

11.2 

5 

6.63 

1        ^ 

12 

4 

8 

'        33 

7.6 

2 

5 

82.06 

15.2 

4 

H.28 

83 

7.5 

2.8 

5 

30 

7 

8.5 

4.50 

:« 

7 

8.5 

5 

28 

8 

2.6 

11 

25 

5.8 

4 

3 

109.40 

20 

8.2 

57 

110 

18 

2.1 

53 

107 

22 

8.4 

63.11 

100 

24 

4.6 

93 

60.40 

9.5 

2 

9.43 

56 

12 

8 

14 

33 

7.8 

8.6 

9.72 

33 

6 

2.6 

4.50 

45 

8.6  , 

4 

8.?2 

40 

7.6 

2.4 

5 

36 

8   ; 

4.8 

8.72 

34 

6 

4.6 

4 

30 

6.6 

8 

4 

35 

8 

4.5 

3 

24 

8 

2 

4 

28 

6 

2.6 

1.50 

25 

6 

2.5 

2 

25 

6 

2.7 

l..^i0 

183.60 

26      ■ 

3.4 

98 

100 

28 

8.5 

100 

03.40 

29 

2.9 

39.93 

List  of  leases  in  force  for  the  fiscal  year  ending  June  SO,  1901,  Kentucky  River ,  Kentucky. 

I       DaUHl. 


Location. 
LockNo.4 


Lewee. 


Expires. 


Kentucky  River  Mills July  10, 1878    July  10, 1977 


Annual 
rental. 


$180 


I  I  z6. 

FINAL  REPORT  ON  SURVEY  OF  BIG  SANDY  RIVER,  KENTUCKY  AND 
WEST  VIRGINIA,  INCLUDING  LEVISA  AND  TUG  FORKS. 

[Printed  in  House  Doc.  No.  236,  Fifty-sixth  Copgress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Wa^hmgton^  Deceniher  19^  1900, 
Sir:  The  river  and  harbor  act  of  March  3, 1899,  aDpropriated  $62,5()() 
for  improving  Big  Sandy  River,  Kentucky  and  West  Virginia,  and 
provided  for  the  expenditure  of  $20,000  of  this  amount,  or  so  much 
thereof  as  might  be  necessary,  for  a  detailed  survey  of  said  river, 
including  the  Tug  and  Levisa  forks.  A  preliminary  report,  dated 
January  10,  1900,  by  Capt.  H.  F.  Hodges,  Corps  of  Engineers,  upon 
the  survey  authorized  was  submitted  to  the  Secretary  of  War  with 
my  letter  "of  January  18,  19(X),  and  is  printed  in  House  Doc.  No.  826, 
Fifty-sixth  Congress,  first  session,  and  also  in  my  annual  repoit  for 
1900,  page  3400  et  seq. 
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I  have  now  the  honor  to  submit  the  accompanying  copy  of  final  ' 
report  on  this  survey,  dated  November  26, 1900,  with  map,  by  Captain 
Hodg^es.  In  referring  to  his  preliminary  report  Captain  Hodges  states 
that  it  contains  a  vsQuable  report  of  rrof .  C.  N.  Brown  upon  the 
mineral  wealth  of  the  Big  Sandy  Valley,  and  tliat  the  information  on 
the  points  covered  by  Professor  Brown  is  not  treated  again  in  the 
report  now  submitted. 

This  river  has  been  under  improvement  by  the  United  States  since 
1S78,  the  present  plan  of  improvement,  adopted  by  the  river  and  har- 
bor act  of  March  8, 1899,  contemplating  slack-water  navigation  from 
the  Ohio  River  up  to  Pikeville  on  Levisa  Fork,  and  up  to  the  mouth 
of  Pond  Creek  on  Tug  Fork,  by  the  construction  of  21  locks  and  mov- 
able dams  in  addition  to  the  one  now  built  at  Louisa,  Ky.,  of  which 
10  are  proposed  for  Levisa  Fork,  8  for  Tug  Fork,  and  3  for  the  main 
river  below  Louisa.  The  cost  of  this  work.is  estimated  in  the  existing 
project  at  $4,725,000,  or  an  everage  cost  of  $225,000  per  lock  and  dam; 
out  the  cost  of  the  larger  ones  near  the  mouth  of  tne  river  was  esti- 
mated at  $250,000  each.  The  depth  proposed  for  the  slack-water  sys- 
tem was  6  feet.  In  making  provision  for  two  locks  and  dams  below 
Louisa,  Congress  in  the  above-mentioned  act  required  their  completion 
for  the  estimated  average  cost,  whereas  the  detailed  estimate  presented 
in  the  original  plan  placed  the  cost  of  these  lower  locks  and  dams  at 
$250,000  each,  and  it  would  be  to  the  advantage  of  the  work  if  the 
limit  of  authority  for  these  two  dams  should  he  extended  to  include 
the  entire  estimated  cost  of  said  structures. 

^  The  detailed  survey  called  for  by  the  act  is  in  reality  one  of  the  pre- 
liminary steps  in  the  prosecution  of  the  project  for  general  improve- 
ment. The  information  developed  by  the  survey  shows  that  while  the 
flow  of  these  rivers  in  an  average  low-water  year  is  considerably 
greater  than  it  had  been  supposed  to  be,  yet  it  is  insufficient  to  supply 
the  entire  amount  which  will  probably  be  needed  for  lockages,  conse- 
quently it  is  not  improbable  that  the  upper  dams  on  the  forks  may  be 
built  to  advantage  as  high  fixed  dams  in  order  that  the  pools  above 
may  have  considerable  storage  capacity.  Another  fact  brought  out  by 
the  survey  is  that  the  desired  depth  of  slack  water  can  be  carried  up 
the  river  to  the  sill  of  the  existing  dam  at  Louisa  by  two  dams  between 
that  place  and  the  mouth  instead  of  three  dams,  as  originally  contem- 
plated. For  the  reasons  presented  in  the  report  it  will  be  necessarv 
at  the  first  lock  of  the  series  to  place  the  sill  of  the  dam  high  enough 
for  maneuvering  purposes  during  the  early  part  of  the  low- water  sea- 
son and  the  sill  of  the  lock  low  enough  to  permit  of  lockages  during 
the  latter  part  of  the  season.  In  order  to  preserve  during  the  early 
low-water  season  the  chute  thus  madethrougn  the  lock  it  will  be  neces- 
sary to  construct  guide  walls  or  cribs  from  the  lock  itself  to  the  Ohio 
River,  a  distance  of  about  half  a  mile.  The  cost  of  these  cribs  is  esti- 
mated at  $40,000. 

The  results  of  the  survey  of  the  forks  above  Louisa  indicate  that 
economy  can  be  effected  in  the  locations  of  the  first  dams  above  that 
point  bv  raising  the  height  of  the  existing  Louisa  Dam,  as  by  this 
means  the  full  depth  proposed  would  be  carried  to  points  on  the  forks 
where  favorable  locations  and  foundations  could  be  found  for  the  two 

Eroposed  dams  next  above,  and  Captain  Hodges  states  that  this  modi- 
cation  of  the  Louisa  Dam  should  be  undertaken,  or  at  least  author- 
ized, if  at  all,  before  definite  locations  shall  be  fixed  for  the  first  dams 

*  Not  reprinted;  printed  in  HooBe Doc.  No.  235,  Fifty-eixth  Congress,  second  session. 
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•bove  that  point.  The  cost  of  the  proposed  modification  is  estimated 
at  $35,000.  It  appears  from  the  results  of  the  survey  that  the  number 
of  dams  required  for  Levisa  and  Tug  forks  is  the  same  as  that  called 
for  in  the  existing  project,  but  conditions  of  foundation  and  of  loca- 
tion will  undoubtedly  render  it  necessary  to  vary  somewhat  the  height 
of  the  dams  instead  of  adopting  for  all  the  average  height.  For  sun- 
ilar  reasons  some  of  the  dams  m  the  system  willcost  more  and  some 
less  than  the  estimates  given  in  the  existing  project,  but  Captain 
Hodges  is  of  opinion  that  the  entire  improvement  contemplated  in  the 
existing  project  can  be  accomplished  within  the  limit  oi  cost  herein- 
before mentioned. 

Captain  Hodges  also  states  that  adequate  results  can  not  be  expected 
from  the  series  of  dams  below  Louisa  until  the  work  of  improvement 
shall  have  been  carried  above  that  place;  that  the  result  of  the  com- 

Eletion  of  the  entire  project  can  undoubtedly  be  foretold  with  accuracy 
y  the  time  4  dams  aoove  Louisa,  on  each  of  the  forks,  have  been  com- 
pleted; tibat  it  may  then  be  known  whether  the  coal  deposits  tributary 
to  the  river  will  seek  that  outlet  to  market  in  sufficient  volume  to  jus- 
tify a  continuation  of  the  improvement.  It  is  estimated  that  these  '4 
dams  will  cost  11,015,000  for  Tug  Fork  and  11,090,000  for  Levisa 
Fork. 

Attention  is  respectfully  invited  to  the  following  remarks  made  by 
Captain  Hodges  in  concluding  his  report,  viz: 

For  the  reasons  given  above,  I  believe  that  a  continuation  of  the  improvement  of 
the  Big  Sandy  River  and  its  forks  should  embrace  work  as  follows,  in  addition  to  that 
already  authorized:  Regulating  works  below  Dam  No.  1;  altering  Lock  and  Dam  No. 
3,  at  llouisa;  continuing  work  on  Dams  1  and  2,  below  Louisa,  in  addition  to  expend- 
itures already  authorized;  continuing  improvement  on  forks,  above  Louisa. 

An  appropriation  of  $150,000,  with  authority  to  continue  the  improvement  by  the 
expenditure  of  12,080,000  additional,  to  be  provided  by  future  appropriations,  will 
carry  the  system  far  enough  to  open  extensive  coal  fields,  and  will  finish  about  half 
the  i)rojected  work. 

It  is  desirable  that  the  expenditure  of  any  funds  authorized  should  not  be  limited 
to  specific  objects,  in  order  that  any  balances  remaining  from  the  estimated  cost  after 
the  completion  of  individual  items  of  work  may  still  be  available  for  the  general 
improvement 

The  opinions  and  recommendations  of  Captain  Hodges  are  concurred 
in  by  the  division  engineer,  Col.  Henry  M.  Robert,  Corps  of  Engineers. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.^  Chief  of  Engineers^ 

u,  8.  Army. 
Hon.  Elihu  Root, 

Secretary  of  War. 


EBPORT  OF  CAPT.  H.  P.  HODGES,  CORPS  OF  ENGINEERS. 

Cincinnati,  Ohio,  November  ^^,  1900. 
General:  I  have  the  honor  to  submit  the  final  xeport  on  the  survey 
of  the  Big  Sandy  River,  West  Virginia  and  Kentucky,  made  under 
the  following  provision  of  the  act  of  Congress  of  March  3,  1899: 

Improving  Big  Sandy  River,  Kentucky  and  West  Virginia:  Continuing  improve- 
ment; fifty-two  ttiousand  five  hundred  dollars:  Provided^  That  a  contract  or  contracts 
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may  be  entered  into  by  the  Secretary  of  War  for  such  materials  and  work  aa  may  be 
necessary  to  complete  two  locks  and  dams  in  the  Big  Sandy  River  between  Louisa 
and  the  mouth  of  the  Big  Sandy  River^  in  accordance  with  the  report  of  April  twenty- 
seventh,  eighteen  hundred  and  ninety-eight,  to  be  paid  for  as  appropriations  may 
from  time  to  time  be  made  by  law,  not  to  exceed  in  tne  aggregate  four  hundred  and 
twenty  thousand  dollars,  exclusive  of  the  amount  herein  ai^  heretofore  appropriated: 
Protided  furiher,  That  oi  the  amount  authorized  to  be  expended,  one  thousand  dollars 
may  be  expended  for  maintenance  on  Levisa  Fork,  andione  thousand  five  hundred 
dollars  on  Tug  Fork,  and  twenty  thousand  dollars,  or  so  much  thereof  &s  may  be  nec- 
essary, for  a  detailed  survey  of  the  Big  Sandy  River  and  Levisa  and  Tug  forks  of  the 
same  in  Kentucky  and  West  ViiTginia:  Provided^  That  the  rest  of  the  amount  may  be 
used  for  the  local  survey,  acouisition  of  sites,  and  commencement  of  construction  of 
the  above-named  locks  and  dams. 

me  under  date  of 
?o.  326,  Fifty-sixth 
Congress,  first  session,  and  on  page  3400  et  se^.  of  the  Annual  Beport 
of  the  Chief  of  Engineers  for  1900.  This  preliminary  report  described 
the  geneml  methods  used  in  making  the  survey,  and  gave  the  results 
so  far  as  ascertained  at  that  time.  It  contained  a  valuable  report  of 
Prof.  C.  N.  Brown  upon  the  mineral  wealth  of  the  Big  Sandy  Valley. 
Reference  is  now  made  to  it  for  information  on  the  points  covered, 
which  will  not  be  treated  again  in  this  report. 

The  work  on  the  survey  during  the  present  year  has  been  almost 
entirely  confined  to  plotting  the  results  of  the  field  work  which  was 
practically  completed  in  the  previous  season.  One  hundred  maps,^  on 
a  scale  of  200  feet  to  the  inch,  one  index  map,  and  three  title  sheets^ 
have  been  made  and  accompany  this  report,  in  addition  a  small  amount 
of  field  work  has  been  done,  consisting  of  current  and  discharge  meas- 
urements, leveling  to  check  established  bench  marks,  and  making 
borings  at  probable  locations  for  locks  and  dams. 

The  details  of  the  work  of  the  past  year,  with  a  general  description 
of  the  rivers,  of  the  proposed  improvements,  and  of  the  TOobable 
commerce,  will  be  found  in  the  appended  report  of  Mr.  B.  F.  Thomas, 
resident  engineer,  who  is  in  local  charge  of  the  survey  and  of  the 
improvement  of  the  rivers.  The  report  also  gives  tables  giving  the 
bench  marks,  shoals,  discharge  measurements,  elevations  of  water 
surfaces,  distances,  and  water  stages.  The  information  given  by  the 
discharge  measurements  is  especicQly  valuable,  showing,  as  it  does,  that 
while  the  flow  of  the  rivers  m  an  average  low-water  year  is  consider- 
ably greater  than  had  been  supposed  to  be  the  case,  yet  it  is  insufficient 
to  supply  the  entire  amount  which  will  probably  be  needed  for  lock- 
ages. It  is,  therefore,  not  impossible  that  the  upper  dams  on  the 
forks  may  be  built  to  advantage  as  high  fixed  dams,  in  order  that 
the  pools  above  may  have  considerable  storage  capacity. 

Besides  Mr.  Thomas,  the  following  assistants  have  been  employed  on 
this  survey:  Assistant  engineers,  C.  H.  Meeds  and  A.  M.  Campbell; 

5'unior  engineer  draftsmen,  Paul  Hamilton  and  S.  L.  Cluett;  recorders, 
Fohn  Percival,  J.  J.  Johnson,  H.  L.  Fisher,  J.  B.  Johnson,  C.  N.  Brown, 
J.  F.  Prindible.  William  P.  Wiltsee,  Homer  A.  Scholze,  Harrv  C- 
Corns,  and  E.  O.  Young;  rodmen,  C.  1).  Boggess,  J.  C.  Butler,  W.  L, 
Davies,  George  H.  Walker,  and  J.  H.  Turrell. 

The  general  project  for  the  inaprovement  of  the  Big  Sandy  River  and 
its  forl^  was  submitted  by  Maj.  William  H.  Bixby,  Corps  of  En^neers, 
under  date  of  April  27, 1898,  and  was  in  part  adopted  m  tiie  legislation 
authorizing  the  construction  of  two  locks  and  dams  below  Louisa.    It 


^  Not  printed. 
ENG  1901 ^178 
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contemplated  carrying  slack  water  from  the  Ohio  River  to  Pikeville, 
on  Levisa  Fork,  and  to  the  mouth  of  Pond  Creek,  a  short  distance 
above  the  town  of  'Williamson,  on  Tug  Fork,  by  the  construction  of 
21  locks  and  dams  in  addition  to  the  one  now  built  at  Louisa.  Of 
these  dams,  10  were  proposed  for  Le^asa  Fork,  8  for  Tug  Fork,  and  3 
for  the  main  river  below  Louisa.  The  average  cost  was  estimated  at 
$226,000  per  dam  for  the  21  dams,  but  the  cost  of  the  larger  ones,  near 
the  mouth,  was  estimated  at  $250,000  each.  The  total  cost  of  the  com- 
plete improvement  was  estimated  at  $4,725,000.  The  depth  proposed 
for  the  slack-water  system  was  6  feet. 

One  of  the  first  results  of  the  survey  was  to  show  that  the  desired 
depth  of  slack  water  could  be  carried  to  the  sill  of  the  existing  mova- 
ble dam  at  Louisa  by  two  dams  between  that  place  and  the  mouth, 
instead  of  three  dams,  as  originally  contemplated  by  Major  Bixby. 
The  profile  of  the  Big  Sandy  Kiver  near  its  mouth  is  a  peculiar  one, 
there  being  practically  two  low-water  levels,  which  have  to  be  kept  in 
view  in  designing  works  of  improvement.  In  the  early  part  of  the 
summer,  when  the  Big  Sandy  River  itself  is  at  a  low  stage  but  the 
Ohio  Kiver,  into  which  it  empties,  has  not  yet  reached  its  lowest  stage, 
the  water  surface  and  the  bed  of  the  Big  Sandy  River  near  its  mouth 
have  a  certain  elevation,  about  4  feet  higher  than  the  same  surfaces 
have  later  in  the  season,  when  the  Ohio  River  has  fallen  to  its  lowest 
stage  and  the  flow  of  the  Big  Sandy  River  has  channeled  out  its 
easuy  moving  bed.  It  is,  therefore,  not  practicable  to  place  the  sill 
of  the  lowest  dam  of  the  series  at  the  same  elevation  as  the  sill  of  the 
lock  which  affords  passage  through  that  dsm  when  raised,  for  were 
these  elevations  the  same,  either  the  sill  of  the  dam  must  be  so  low 
that  it  will  be  covered  by  about  4  feet  of  sand  during  the  early  low- 
water  season,  in  which  case  it  would  probably  be  impossible  to  raise 
the  movable  parts  of  the  dam,  or  the  sill  of  the  lock  must  be  placed 
so  high  that  navigation  through  it  in  the  later  portion  of  the  low- water 
season  would  become  impracticable.  It  becomes  necessary^  therefore, 
in  the  first  lock  of  the  series  to  place  the  sill  of  the  dam  high  enough 
for  maneuvering  during  the  early  part  of  the  low-water  season  and 
the  sill  of  the  lock  low  enough  to  permit  lockages  during  the  later 
part  of  the  season — ^that  is,  at  a  level  4  feet  lower  than  the  sill  of  the 
dam.  In  order  to  preserve  during  the  early  low-water  season  the 
chute  thus  made  through  the  lock  it  will  be  necessary  to  construct 
guide  walls  or  cribs  from  the  lock  itself  to  the  Ohio  River,  a  distance 
of  about  half  a  mile.    The  cost  of  these  cribs  is  estimated  at  $40,000. 

The  accurate  survey  of  the  forks  above  Louisa  indicates  that  economy 
can  be  effected  in  the  locations  of  the  first  dams  above  that  point  by 
raising  the  height  of  the  existing  dam  at  Louisa.  This  increased  ele- 
vation will  carry  the  full  depth  to  a  point  on  the  forks  where  favorable 
locations  and  foundations  for  the  two  dams  next  above  can  be  found. 
This  modification  of  the  Louisa  dam  should  be  undertaken,  or  at  least 
authorized,  if  at  all,  before  the  definite  location  of  the  first  dams  above 
Louisa  has  been  made.    The  cost  of  it  is  estimated  at  $85,000. 

The  number  of  dams  which  the  survey  indicates  as  necessary  in 
Levisa  and  Tug  forks  is  the  same  as  that  contenjplated  in  the  original 
project  of  Major  Bixby.  Conditions  of  foundation  and  location  will 
undoubtedly  render  it  necessary  to  vary  the  height  of  the  dams  some- 
what, instead  of  adopting  for  all  the  average  height. 

The  estimate  of  Major  Bixby  that  the  dams  would  cost  $250,000 
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apiece  on  the  lower  part  of  the  river  and  $160,000  apiece  near  the  head 
waters  of  the  forks  was  unquestionably  intended  as  an  average  esti- 
mate of  the  cost  of  the  lower  dams  and  of  the  upper  two  or  three 
dams  of  the  series.  The  investigations  of  the  founuations  and  other 
natural  conditions  affecting  the  cost  at  the  most  favoi*able  locations 
for  the  lower  dams  indicate  that  some  of  these  will  cost  more  than 
the  amount  stated  and  some  will  cost  less,  but  that  the  total  improve- 
ment can  be  accomplished  within  the  figures  named  bv  him. 

The  object  of  the  improvement  of  the  river  can  only  be  to  bring  to 
market  the  immense  coal  fields  which  are  tributary  to  the  Big  Sandj 
River  and  its  forks.  The  general  trade  of  the  Big  Sandy  Valley  is 
small — not  sufficient  to  warrant  an  extensive  and  costly  improvement. 
The  timber  trade  is  large,  but  the  direct  effect  upon  this  trade  of  a 
system  of  locks  and  dams  will  be  injurious  rather  than  beneficial.  The 
numerous  coal  deposits,  which,  according  to  Mr.  Thomas's  estimate, 
are  sufficient  to  supply  for  one  thousand  years  the  same  amount  annually 
as  now  comes  through  Pittsburg,  will,  however,  if  fully  developed,  make 
ample  return  for  any  amount  of  money  which  will  be  spent  on  the 
river  improvement  Whether  these  fields  will  be  developed  to  an 
extent  justifying  the  completion  of  the  entire  project  will  undoubtedly 
become  manifest  before  more  than  half  of  the  proposed  works  have 
been  constructed. 

The  first  good  coal  veins  on  Tug  Fork  will  be  reached  after  the  con- 
struction of  four  dams  above  Louisa.  The  succeeding  dams  will  add 
to  the  amount  of  coal  available  on  this  fork,  but  will  not  produce  any 
of  markedly  superior  quality  to  that  reached  by  the  fourth  pool.  On 
Levisa  Fork  the  construction  of  two  dams  above  Louisa  will  reach 
good  coal  deposits,  and  the  succeeding  dams  will  add  to  the  amount 
available.  What  is  probably  the  best  vein  of  coal  on  this  river  will 
not  be  reached  untirthe  completion  of  the  entire  series  of  dams. 

Congress  has  already  authorized  the  expenditure  of  a  large  sum 
below  Louisa  in  beginning  the  execution  of  the  project  of  1898  for  the 
improvement  of  the  river  and  its  forks,  but  no  authority  exists  for 
continuing  the  improvement  above  Louisa.  Until  this  shall  have  been 
done  no  adequate  results  can  be  expected  from  the  series  of  dams 
below  Louisa.  The  result  of  the  completion  of  the  entire  project  can 
undoubtedly  be  foretold  with  accuracy  by  the  time  four  aams  above 
Louisa  on  each  of  the  forks  have  been  completed.  It  will  then  be 
known  whether  the  coal  deposits  tributary  to  the  river  will  seek  that 
outlet  to  market  in  sufficient  volume  to  justify  a  continuation  of  the 
improvem'int.  It  is  estimated  that  these  four  dams  will  cost,  on  Tug 
Fork,  $1,015,000,  and  on  Levisa  Fork  $1,090,000. 

The  limit  of  authority  given  by  the  act  of  March  3, 1899,  for  expen- 
diture in  the  construction  of  two  locks  and  dams  below  Louisa  was 
$460,000.  The  project  of  Major  Bixby,  upon  which  the  legislation 
authorizing  these  dams  was  based,  estimated  the  cost  of  the  lower 
dams  at  $250,000  each.  It  will  appear,  therefore,  that  the  limit  now 
set  by  law  for  these  works  is  less  by  $50,000  than  the  estimated  cost  of 
the  work.  While  it  is  possible,  by  strict  economy,  to  construct  two 
locks  and  dams  within  the  limit  of  authority  panted  by  Congress,  yet 
it  is  not  possible  to  do  this  and  at  the  same  time  to  give  to  the  dams 
certain  features  which  are  eminently  desirable  for  their  satisfactory 
operation.  On  this  account  the  limit  of  authority  for  these  two  dams 
snould  be  extended  to  include  the  entire  estimated  cost  of  the  structures. 
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For  the  reasons  given  above  I  believe  that  a  continuation  of  the 
improvement  of  the  Big  Sandy  River  and  its  forks  should  embrace 
work  as  follows^  in  addition  to  that  already  authorized: 

Regulating  works  below  Dam  No.  1;  altering  Lock  and  Dam  No.  3,  at  Louisa; 
continuing  work  on  Dams  1  and  2,  below  Louisa,  in  addition  to  expenditures  already 
authorized;  continuing  improvement  on  forks  above  Louisa. 

An  appropriation  of  $150,000,  with  authority  to  continue  the 
improvement  by  the  expenditure  of  $2,080,000  additional,  to  be  pro- 
vided by  future  appropriations,  will  carry  the  system  far  enough  to 
open  eid;ensive  coal  fields,  and  will  finish  about  half  the  projected  work. 
It  is  desirable  that  the  expenditure  of  anv  funds  authorized  should 
not  be  limited  to  specific  objects,  in  order  that  anv  balances  remaining 
from  the  estimated  cost,  after  the  completion  of  individual  items  of 
work,  may  still  be  available  for  the  general  improvement.  When  the 
work  thus  outlined  has  been  completed,  the  result  of  a  continuation  of 
the  improvement  until  the  entire  project  of  1898  shall  have  been 
finished  can  be  foretold  with  accuracy. 

Very  respectfully,  your  obedient  servant, 

H.  F.  Hodges, 
Oaptain,  Corps  of  Migineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  £kgineer8,  U.  S.  A. 
(Through  the  Division  Engineer.) 

[FliBt  indonement.] 

U.  S.  Engineer  Office,  Southwest  Division, 

Jyew  York,  December  J^  190"^. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

I  concur  in  the  opinions  and  recommendations  of  Captain  Hodges  as 
expressed  in  the  within  report 

Henry  M.  Robert, 
Colonel^  Corps  of  En^ineers^ 

Division  Engineer. 


bbport  of  mb.  b.  f.  thoicas,  bbbidbmt  engineeb. 

Umitbd  States  Enginbbb  Office, 

Lovisa,  Ky,f  November  10^  1900, 

(jKVtkVx:  I  have  the  honor  to  sabmit  the  following  report,  with  accompanying 
maps  and  profiles,  of  the  survey  of  the  Big  Sandy  River,  Kentucky  and  West  Virginia, 
including  the  Levisa  and  Tug  forks,  made  under  the  act  of  Congress  approved  March 
3,  1899. 

On  the  30th  December,  1899,  I  had  the  honor  to  submit  preliminary  report  cov- 
ering the  field  methods,  and  in  a  general  way  describing  the  rivers.  I  also  included 
a  report  by  Prof.  C.  N.  Brown  on  the  mineral  resources  of  the  r^on  drained  l)y  this 
river  and  its  two  principal  tributaries,  the  whole  being  published  as  House  Doc.  No. 
326,  Fifty-sixth  Congress,  first  session.  It  will  not  be  necessary  in  the  present  report 
to  again  cover  the  points  considered  in  the  preliminary  report  except  in  a  general  way. 

The  present  report  will  be  taken  up  under  the  following  heads:  I.  Field  work; 
II.  Office  work;  III.  Description  of  nvers;  IV.  Proposed  miprovements;  V.  Pros- 
pective commerce;  VI.  Tables. 

I.   FIELD  WOBK. 

G^CTi^raL— The  field  work  was  practically  completed  in  1899,  and  the  methods  fol- 
lowed were  fully  described  in  tiie  preliminary  report  above  referred  to.    The  work 
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done  since  has  been  that  required  to  check  the  bench  marks,  ascertain  the  height  of 
the  ferry  wires,  take  current  and  dischai^  observations,  and  mak^  borings  in  the 
river  bed  to  ascertain  the  probable  depth  of  bed  rock  at  and  near  proposed  locations 
of  locks  and  dams.  As  the  work  required  to  chec^  the  bench  elevations  and  obtain 
the  heights  of  ferry  wires  was  simple  leveling,  no  description  of  it  need  be  given,  but 
the  me&ods  of  securing  discharge  measurements  and  locating  the  underlying  rock 
may  be  of  sufficient  interest  and  value  to  warrant  explanation. 

Discharge  and  velocity  meaguremerUs. — ^The  measurements  of  the  current  for  ascer- 
taining the  discharge  were  made  with  a  Price  current  meter  on  the  main  river  and  at 
several  points  on  each  of  the  forks.  The  instrument  was  rated  by  pulling  a  skiff 
with  a  hne  over  a  laid-off  course  in  the  pool  at  Louisa  just  above  the  aam.  Some  of 
these  measurements  were  taken  in  1899,  but  the  greater  part  of  them  were  made  in 
1900.  The  stage  of  water  was  fairly  low,  but  was  probably  not  at  an  extreme  stage  in 
any  case,  as  the  season  has  not  been  one  of  unusually  low  stages.  It  may  be  term^  an 
average  low-water  season. 

In  order  to  make  the  observations  as  rapidly  as  possible,  no  boat  was  employed. 
A  sounding  rod,  current  meter,  and  the  end  of  a  50-foot  tape  were  held  by  the 
observer  in  the  water,  while  the  recorder  on  the  bank,  with  notebook,  wateh,  and 
the  other  end  of  the  tape,  entered  the  records.  The  measuremente  of  the  distance  to 
meter  from  shore  and  tne  velocity  of  water  were  taken  alternately^  with  the  distance 
to  sounding  from  shore,  generally  at  intervals  of  5  feet,  thus  giving  approximately 
the  velocity  of  the  water  at  the  center  of  trapezoids  10  feet  long.  Where  the  river 
was  wide,  the  recorder  also  entered  the  water,  changing  his  station  each  time  the 
50-foot  tape  was  exhausted. 

The  velocity  measured  was  the  mean  for  each  vertical  section. 

In  this  manner  the  dischaige  was  determined  at  six  pointe  on  Levisa  Fork  and  at 
three  pointa  on  Tub  Fork,  as  follows: 

Dr.  Atkinson's,  White  House,  Painteville,  Prestonsbuiv,  mouth  of  Mud,  and  Pike- 
ville,  on  Levisa  Fork;  and  near  the  falls,  Warfield,  and  Williamson,  on  Tug  Fork. 

On  Bis  Sandy  measuremente  were  made  at  Louisa,  below  the  dam. 

In  addition  to  the  above  information  current  measuremente  to  ascertain  the  veloc- 
ity were  taken  at  White  House  and  Buftalo  shoals  on  Levisa.  and  Wolf  Shoal  on  Tug. 

The  following  mean  velocities  were  found  at  various  shoals: 

On  Levisa  Fork:  Feet  per  second. 

White  House  Shoal 8.0 

Buffalo  Shoal 3.7 

On  Tug  Fork:  Wolf  Shoal 4.8 

The  information  obtained  will  be  found  in  the  tables.  It  does  not  indicate  that 
pool  level  can  be  maintained  with  daily  lockages  during  the  dryest  seasons  or  during 
the  extremely  dry  portion  of  the  avera^  season,  but  it  is  believed  that  with  a  dam 
as  tight  as  that  at  Louisa  it  will  be  possible  to  maintain  pools  of  sufficient  depth  for 
all  ordinary  navigation  purposes  throughout  the  smnmer  and  fail  and  a  6-foot  or 
barsre  stage  the  greater  part  of  the  time. 

The  lowest  discharge  ever  recorded  in  the  Big  Sandv,  and  believed  to  be  the  lowest 
stage  ever  reached,  was  during  the  summer  and  fall  of  1897,  when  it  was  48  cubic 
feet  per  second.  The  next  lowest  measurement  ever  made  indicated  a  discharge  of  100 
cubic  feet  per  second,  and  it  is  a  rare  occurrence  for  it  to  go  this  low,  and  is  usually 
of  short  duration. 

A  discharge  of  56  cubic  feet  for  Levisa  and  63  for  Tug  was  measured  in  1899  on  a 
river  slightlv  above  the  lowest  stage  reached  during  the  vear,  which  was  an  unusually 
dry  one.  The  table  shows  much  greater  dischaiges  for  low- water  stages  than  the 
above  figures,  because  the  drought  tne  past  season  has  been  less  severe  than  in  the 
years  before  observed. 

The  observations  at  Mud  Greek  and  Pikeville  were  taken  upon  a  freshet,  and 
greatlv  exaggerate  the  real  dischaiges  for  those  stages,  no  doubt.  Outeide  of  these 
two  observations,  those  taken  the  past  season  fairly  indicate  correct  quantities  for 
low- water  stages,  as  I  think  it  fair  to  take  this  as  an  average  low- water  season.  There 
are  many  years  in  which  the  flow  continues  throughout  at  from  2,000  to  10,000  cubic 
feet  per  second^  and  few  in  which  the  discharge  does  not  exceed  350  cubic  feet  per 
second  at  any  time,  except  possibly  a  few  days  now  and  then. 

Prospecting, — ^A  party  consisting  of  a  master  laborer,  eight  laborers,  and  a  cook,  liv- 
ing on  a  quarter  boat  and  operating  from  a  push  boat  10  by  60  feet,  was  placed  in 
the  field  m  July  to  make  borings  at  probable  lock  sites  and  other  pointe  along  the 
Levisa  and  Tu£  forks,  the  work  on  the  Big  Sandy  itself  having  been  oompleteid  in 
connection  wim  the  location  of  the  locks  during  1899.  The  work  was  completed 
early  in  October. 
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The  method  employed  was  to  drive  sections  of  4-inch  iron  pi^  to  bed  rock  with 
small  hand  pile,  drivers,  such  as  have  always  been  used  on  this  river  for  driving 
sheet  piling,  removing  the  gravel,  sand,  etc.,  from  the  interior  of  the  pipe  from  time 
to  time  with  a  sand  pump.    Two  drivers  were  used,  resting  on  opposite  ends  of  the 

Suflh  boat  and  projecting  over  a  sufficient  distance  to  bring  the  "leads"  to  the  place 
esired  when  tne  boat  was  anchored  at  right  angles  to  the  stream.  The  pipe  was  in 
Sieces  from  5  to  10  feet  long,  and  as  the  top  of  each  piece  reached  the  bottom  of  the 
river  in  its  descent  another  joint  was  added.  The  bottom  joint  terminate  usually 
in  a  hardened  steel  shoe.  The  hammers  were  of  oak,  of  ouch  weight  as  could  readily 
be  raised  by  four  men,  the  rope  used  for  the  purpose  passing  over  a  sheave  at  the  top 
of  the  rig.  The  drivers  were  light  two-story  affairs,  two  men  working  on  each  floor. 
When  the  bed  rock  had  been  reached  an  ordinary  chum  drill  waa  dropped  into  the 
pipe  and  used  to  bore  into  the  rock,  usually  from  4  to  6  feet,  in  order  to  be  certain 
that  there  was  sufficient  thickness  for  a  secure  foundation,  and  also  to  make  sure  that 
the  pipe  had  not  stopped  on  a  bowlder,  loose  rock,  or  log. 

After  the  holes  were  completed  the  pipes  were  drawn  with  block  and  tackle,  chain 
block,  or  jack  screws,  the  joints  being  detached  as  they  reached  the  surface. 

A  diamond-core  drill  would  have  been  preferable  in  that  the  character  of  the 
material  passed  through  could  have  been  ascertained,  but  it  was  necessarv  to  keep 
the  weight  of  the  apparatus  as  low  as  possible  in  order  to  float  the  boat  m  passing 
from  one  site  to  another,  the  depth  of  water  in  the  river  often  being  less  than  one- 
half  foot.  It  will  be  observed  that  the  holes  drilled  were  about  60  feet  apart  in  a  line 
across  the  stream.  When  it  was  desirable  to  have  them  closer  intermediates  were 
placed  in  the  same  manner.  Usually  from  two  to  four  lines  of  holes  were  put  in  at 
each  probable  site.  When  the  investigation  proved  an  unsatisfactory  bottom  to  exist, 
or  its  probability,  additional  borings  m  the  vicinity  were  made,  and  when  the  con- 
ditions were  very  unsatisfactory^  entirely  new  locations  were  prospected  more  or  less 
thoroughly.  But  little  of  the  information  obtained  is  of  as  thorough  and  complete  a 
nature  as  will  be  required  when  the  works  are  to  be  constructed,  because  such  inves- 
tigation would  involve  an  expenditure  much  greater  than  that  permissible  with  the 
funds  at  hand,  but  that  which  has  been  obtained  will  be  of  great  assistance  in  making 
the  approximate  locations  and  estimates  of  cost  of  the  proposed  locks  and  dams. 

The  site  investigation  would  have  been  carried  forward  along  with  the  survey  last 
season  but  for  the  fact  that  it  was  believed  that  the  completion  of  the  survey  would 
show  that  dams  of  uniform  lift  could  be  employed.  The  fact  that  the  drilling  appa- 
ratus and  boats  were  already  in  use  below  Louisa  also  had  its  influence  in  delaying 
the  work. 

It  was  believed  that  the  works  could  be  located  at  or  near  the  points  which  would 
be  indicated  by  the  final  profile  as  desirable  for  dams  of  uniform  lift,  considering  only 
the  elevations  one  above  another.  That  this  supposition  was  not  wholly  correct  is 
now  apparent,  and  it  is  thought  that  geological  formations  will  govern  the  location 
much  more  frequently  than  will  the  fact  that  any  given  point  is  the  proper  vertical 
distance  above  any  other  given  point.  Instead  of  all  dams  havine  a  uniform  lift,  it 
is  probable  there  will  be  a  few  of  greater  or  smaller  lift,  and  that  the  locations  will  be 
determined  largely  by  considerations  of  economy  and  permanency  in  construction. 
The  first  step  in  securing  this  economy  and  stability  is  to  build  upon  rock  foundation; 
the  nearer  this  is  to  the  sill  level  the  greater  the  saving  in  expense.  It  is  one  of  the 
characteristics  of  these  rivers,  however,  that  the  rock  Slows  most  frequently  in  pro- 
nounced bends,  and  as  such  points  are  unfavorable  for  ingress  and  ^ress  it  will  not 
always  be  practicable  to  locate  the  locks  at  places  having  the  best  foundation.  Each 
location  must  form  a  study  of  itself  and  the  final  site  be  detenniiied  after  all  the  points 
for  and  against  its  compfetitors  have  been  carefully  considered,  and  it  will  not  be 
necessary  to  enter  fully  upon  this  until  the  time  for  actual  construction  is  within 
reasonable  distance. 

The  progress  of  invention,  experience  with  other  dams  now  in  operation  or  about 
to  be  completed,  the  tendency  by  speculators  to  buy  up  and  hold  for  high  prices  the 
land  required,  and  many  other  considerations  conspire  to  render  it  inadvisable  at 
this  time  and  in  this  public  report  to  definitely  fix  tne  locations  of  any  of  the  locks 
and  dams  in  the  systems  proposed,  even  if  it  were  practicable.  It  is  necessary  that 
those  in  chai^ge  have  an  approximate  idea  of  the  several  locations,  and  that  they  be 
informed  within  certain  limits  as  to  the  probable  cost  and  general  features  of  the 
various  works,  but  it  is  not  practicable,  with  the  incomplete  information  obtained, 
and  without  further  investigation  more  in  detail,  and  a  more  complete  study  of  each 
case,  to  definitely  locate  each  of  the  locks  and  dams  with  that  intelligence  and  care 
which  should  be  exercised  in  the  location  and  prosecution  of  works  of  such  magni- 
tude and  importance. 
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Cost — ^The  expense  of  the  survey  was  as  I  clow: 

Equipment $3,336.66 

Surveying 10,706.86 

Boring 907.09 

Gauging 83.93 

Subsistence 2,225.12 

Office  work 2,294.31 

Total 19,552.86 

^  n.   OFFICE  WOHK. 

JPkUtmg, — ^Much  of  the  line  was  platted  on  roll  pa])er  in  the  field  as  fast  as  ran,  and 
on  some  portions  buildings,  fences,  roads,  streams,  etc.,  were  located.  Upon  com- 
pletion of  the  survey  these  maps  were  carefullv  checked  and  additional  details  of 
topography  were  put  on  and  tracings  made.    The  scale  used  is  200  feet  to  1  inch. 

liaps, — ^The  total  number  of  maps  pertaining  to  the  survey  is  100,  with  1  index 
and  3  title  sheets,  divided  as  follows: 

Sheets. 

Big  Sandy  River 18 

Levisa  Fork 51 

Tug  Fork 31 

Index  and  title 4 

The  size  of  the  sheets  inside  of  border  is  25  by  38  inches.  These  maps  were  all 
traced  from  pencil  copies.  It  is  the  intention  to  make  ink  originals  later  on,  if  the 
funds  are  sufficient  for  the  purpose,  for  file  in  this  office.  These  will  show  contour 
lines  and  other  information  of  use  in  locating  the  works  of  improvement 

One  complete  set  of  blue  prints  was  made  for  your  office  and  one  for  this  office;  also 
two  sets  to  accompany  your  report 

The  work  on  the  maps  was  all  done  by  hand.  The  Ockerson  lettering  device  was 
too  small  to  hold  as  many  letters  as  desired.  This  is  a  serious  disadvantage  of  this 
otherwise  excellent  device;  and  had  I  known  that  it  was  so  small,  it  would  not  have 
been  included  in  the  requisition.  The  same  objection  to  it  has  been  raised  manv 
times  before,  but  this  discovery  was  not  made  by  me  until  the  device  was  delivered. 
The  time  it  takes  to  dry  the  ink  on  tracing  cloth  is  also  a  serious  drawback  to  its  use. 

Profiles. — ^A  profile  of  each  river  on  plate  B  paper,  scale  400  feet  horizontal  and  30 
feet  vertical,  has  been  made  and  traced.  These  show  extreme  low-water-surfiace  and 
river-bed  lines  taken  at  each  cross  section.  The  river  bed  is  too  unstable  for  these  to  be 
of  much  real  value  in  the  future,  particularly  in  the  lower  portions  of  the  streams  where 
sand  abounds,  except  as  general  profiles  showing  the  location  of  shoals  and  principal 
elevations.  £2ach  rise  changes  the  profile  of  the  bottom,  filling  in  here  and  cutting 
out  there.    There  are,  however,  many  pools  which  remain  practically  constant 

Photograpks, — ^In  oitier  to  show  the  scenic  features  of  the  rivers,  photographs  have 
been  niade  in  a  number  of  localities.  There  is  nothing  particularly  striking  or 
attractive  in  the  general  landscape,  but  here  and  there  beautiful  combinations  of  land, 
water,  and  sky  may  be  obtained  to  relieve  the  monotony  of  gray  sandbars  and  fur^ 
rowea  hillsides.  When  the  leaves  are  turning,  in  October,  many  of  these  views  are 
charming  to  the  eye,  but  the  varied  hues  can  not  be  transferred  to  plate  by  the  camera 
nor  pictured  by  pen. 

I>afunt.->The  plane  of  reference  for  the  levels  was  taken  at  the  Ohio  River  bench 
mark  at  the  Big  Sandy  National  Bank  at  CatlettsbunN  the  elevation  of  which  is 
549. (^.  This  elevation  was  not  known  until  October  22, 1899,  when  all  elevations 
on  the  survey  which  had  been  previously  recorded  were  corrected  to  agree  with  it 
Its  description  is  as  below: 

Gut  on  top  of  stone  foundation  under  window  at  left  of  office  entrance  on  Division 
street  of  Big  Sandy  National  Bank,  Oatlettsburg,  Ky.,  situated  on  the  southeast  comer 
of  Division  and  Louisa  streets.  Bench  mark  is  58  feet  south  of  Louisa  street  curb  line 
and  11.25  feet  north  of  south  comer  of  building.    Bench  mark  marked  thus: 

B 

tJaS 
M 

The  curb  line  has  since  been  changed,  the  distance  now  being  60  feet. 

Bench,  marks, — ^Temporary  bench  marks  were  established  on  trees  and  other  fairly 
permanent  objects  at  the  time  of  running  first  levels  at  intervals  of  about  1  mile. 
Upon  the  final  survey  regular  bench  marks  intended  to  be  permanent  were  put  in  at 
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about  2-mile  intervals.  A  list  of  these,  with  descriptions,  will  be  found  among  the 
tables.  They  consist  of  an  iron  pin  set  with  cement  in  the  center  of  a  flat  stone 
about  10  inches  thick  and  18  inches  square,  sunk  some  3  feet  into  the  ground.  A 
galvanized-iron  pipe  leads  from  the  stone  to  the  surface  and  is  closed  at  top  by  a  cap 
or  cover  upon  which  is  cast  the  number  of  the  bench  mark.  By  removing  a  set 
screw  the  cover  can  be  taken  off,  and  access  to  the  pin  can  be  had  with  leveling  rod. 

These  benches  were  set  at  points  easily  found  ana  at  the  same  time  not  where  they 
are  liable  to  be  disturbed  by  the  curious,  animals,  teams,  etc 

Ibrmer  «urtJcy«.— By  act  of  June  23,  1874,  the  Big  Sandy  and  Lovisa  below  Piketon 
and  Tug  below  Warfield  were  ordered  surveyed.  This  work  was  done  under  the 
direction  of  Maj.  William  E.  Merrill  by  James  E.  Bell,  assistant  engineer.  An  approx- 
imately correct  outline  of  the  streams  was  obtained  by  running  lines  through  the 
bottoms  and  offisetting  to  the  river,  and  levels  and  soundings  were  taken  wim  suffi- 
cient accuracy  to  obtain  an  approximate  profile  of  the  river  bed.  A  &irly  correct 
map  and  an  excellent  report  were  made  by  Mr.  Bell. 

A  survey  of  the  Tug  fork  from  Louisa  to  the  Roughs,  100  miles,  was  made  by  J.  C. 
Thomas  in  1884,  in  connection  with  the  snagging  operations  on  that  stream.  This 
survey  cost  but  $500  and  has  proved  accurate  and  complete  in  every  feature.  The 
map  and  profile  have  done  excellent  service  in  connection  with  the  improvements 
carried  on.  The  object  of  both  of  these  surveys  was  mainly  to  obtain  data  for  mak- 
ing a  map  of  the  rivers  with  a  view  to  locating  and  deciding  upon  the  improvement 
works  desirable  later  along,  and,  while  they  were  not  elaborate  or  expensive,  they 
have  served  the  purpose  very  well  up  to  the  present  time. 

m.    DESCRIPTION  OF  RIVBin. 

Oeneral  features. — ^The  Big  Sandy  River  is  formed  by  the  junction  of  the  Levisa 
and  Tug  forks,  at  Louisa,  Ky.  It  fiows  in  a  northerly  direction  to  the  Ohio,  about 
27  miles,  at  Gatlettsbuiig,  Ky.  It  is  the  division  Une  between  the  States  of  West 
Viivinia  and  Kentucky. 

These  tributaries  have  their  sources  in  Viivinia.  That  part  of  Levisa  surveyed 
below  Pikeville,  Ky.,  is  88}  miles  long,  and  that  part  of  Tug  surveyed  below  Pond 
Creek  is  58  miles  in  length,  making  the  total  length  of  survey,  including  tlie  27  miles 
of  Big  Sandy,  173}  miles. 

The  Levisa  Fork  fiows  northwesterly  to  Prestonsbuiig,  Ky.,  where  its  course  changes 
to  northeasterly,  while  the  Tug  keeps  a  northwesterly  course  and  forms  the  boundary 
between  the  States  of  Kentucky  and  West  Virginia. 

The  average  width  of  the  Big  Sandy  at  mean  low-water  level  is  about  300  feet,  and 
it  is  about  500  feet  between  tops  of  banks.  Levisa  and  Tug  are,  of  course,  coui^ider- 
ably  smaller,  the  former  being  about  350  and  the  latter  about  300  feet  in  width 
between  tops  of  banks.  The  oanks  are  usually  sandy  and  unstable,  and  the  bed  is 
sand,  except  in  the  npper  portions  of  the  two  forks,  where  some  gravel  is  found. 

SX4)pe  and  bed. — ^The  Big  Sandy  itself  has  no  shoals.  The  slope  of  its  bed  is  nearly 
nniform  from  a  point  1  mile  above  its  mouth  to  Louisa.  The  lower  mile  is  very 
steep,  and  its  slope  varies  greatly  with  the  stage  of  water  in  the  Ohio,  being  reduced 
at  high  stages  by  the  deposit  of  sand,  and  increased  when  the  backwater  recedes  by 
the  cutting  out  of  the  deposit.  The  average  slope  of  that  part  of  the  river  above  the 
Chesapeake  and  Ohio  Bridge  (situated  1  mile  aoove  the  mouth),  is  nine-tenths  of  a 
foot  to  the  mile.  The  average  of  the  entire  river  is  1.16  feet  per  mile.  On  Levisa 
Fork  the  total  Ml  between  Pikeville  and  Louisa  is  116  feet,  an  avera^  of  1.3  feet  per 
mile.  There  are  about  fifty  shoals  and  ripples  in  this  part  of  the  river,  but  most  of 
them  are  of  no  importance,  particularly  in  the  lower  portion  of  the  stream.  When 
the  survey  of  1875  was  made  there  was  considerable  fall  at  nearly  all  shoals,  but  the 
pools  between  them  have  filled  with  sand,  and  some  of  the  shoals  have  been  gradu- 
ally cut  down  in  the  removal  of  rocks  from  the  chutes  until  now  they  are  little  more 
than  ripples,  and  do  not  show  except  in  extreme  low  water. 

Tug  Fork  falls  102  feet  below  the  mouth  of  Pond  Creek,  an  average  of  1.76  feet  per 
mile. 

The  river  has  46  shoals,  some  of  which  are  ascended  with  considerable  difiiculty 
in  the  low- water  season;  in  the  lower  portion  of  the  stream  the  survey  of  1875  showed 
several  which  are  now  buried  out  of  sight  in  the  sand. 

Chara4Ster  of  commtfrc^.— Considering  the  shortness  and  uncertainty  of  the  naviga- 
ble periods  these  streams  carry  a  remarkable  quantity  of  commerce.  This  is  largely 
in  saw  logs,  croas-ties,  and  staven,  but  there  \s  also  considerable  live  stock,  poultry, 
and  produce  sent  out  of  the  vallev  by  water.  It  is  not  upon  this  commerce,  how- 
ever, that  the  people  must  rely  for  their  wealth  and  support,  but  upon  that  to  be 
developed  by  tne  advent  of  slack  water,  the  opening  up  of  the  vast  coal  deposits 
found  in  almost  all  sections  along  the  rivers  and  their  tributaries.    The  acceasible 
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quantity  of  workable  thickness  and  merchantable  quality  is  variously  estimated  at 
from  3,000,000,000  to  10,000,000,000  tons,  an  amount  so  enormous  as  to  not  be  readily 
understood  by  a  simple  reading  of  the  fact  The  shipment  of  coal  from  Pittsburg  by 
the  Ohio  River  will  average  about  3,000,000  tons  per  annum.  The  minimum  quan- 
tity estimated  in  the  Big  Sandy  r^on  would  supply  this  trade  for  one  thousand 
years,  or  it  would  supply  the  entire  river  trade  of  tne  Ohio  Valley,  including  the  coal 
taken  out  of  the  Great  Kanawha  and  other  streams  for  over  ^ve  hundred  years.  This 
statement  is  made  here  because  of  an  error  in  the  preliminary  report  which  estimated 
the  Ohio  shipment  from  Pittsburg  at  6,000,000  instead  of  3,000,000  tons.  The  latter 
quantity  is  greater  than  the  avera^  for  the  oast  twelve  years. 

Navigation. — ^As  will  be  noticed  m  the  discnarge  reports  there  is  not  sufficient  flow 
for  conHtant  navigation  on  either  of  the  three  streams  surveyed.  In  addition  to  the 
lack  of  water  may  be  mentioned  the  obstructions  which  constantly  form  in  the  sandy 
bed.  These  obstructions  are  much  more  numerous  because  of  the  sandy  character 
of  the  banks,  which  are  easily  undermined,  and  thus  whole  trees  are  thrown  into  the 
channel  with  their  roots  and  branches  intact  An  attempt  has  been  made  for  several 
years  to  remove  these  obstructions  durine  the  low-water  season,  and  it  has  been  fairly 
successful,  but  the  funds  have  usually  been  insufficieiit  for  complete  and  perfect 
maintenance.  Another  cause  of  the  shortening  of  the  navigation  season  and  probably ' 
as  effective  as  any  other,  if  not  the  chief  difficulty,  is  the  tendency  of  the  river  bed 
to  pile  up  in  sand  bars  covering  the  entire  width  of  the  stream.  It  is  not  practicable 
to  maintain  a  low-water  channel  in  such  a  formation,  the  water  spreading  out  over 
the  whole  bar  in  a  sheet  barely  covering  it  This  is  particularly  troublesome  in  the 
Big  Sandy  itself  and  in  the  lower  portions  of  the  two  forks.  The  length  of  the  navi- 
gatipn  season  varies  greatly.  Some  years  boats  may  run  every  month,  while  others 
the  time  is  reduced  to  three  or  four  months  in  the  winter  and  spring.  In  the  Big 
Sandy  the  season  is,  of  course,  much  longer  than  in  either  fork,  and  in  the  forks 
Levisa  usually  has  navigable  water  considerably  longer  than  Tug. 

The  character  of  boats  employed  for  general  traffic  is  a  lignt-draft,  side-wheel, 
flat-bottom,  single-deck  aiSair,  about  120  ^t  long  and  18  feet  wide,  with  a  carrying 
capacity  oi  about  50  tons.  Their  draft  is  from  12  to  24  inches.  There  are,  how- 
ever, a  few  better  boats — stem-wheel,  120  to  140  feet  in  length,  from  20  to  25  feet  in 
breadth,  and  carr3ring  about  100  tons,  with  a  draft  of  3  feet  In  addition  to  these, 
towboats  120  to  130  feet  in  length  make  trips  with  barges  of  staves,  tanbark,  spokes, 
etc,  during  times  of  sufficient  water,  and  push-boats  operated  by  men  run  during 
low-wftter  periods.  The  latter  are  usually  about  8  feet  wide  and  75  feet  long,  and 
when  loaded  usually  have  a  draft  of  less  than  7  inches. 

The  total  number  of  boats  navigating  these  streams  has  varied  with  the  amount  of 
commerce  and  length  of  time  of  navigable  water.  There  are  usually  about  a  half 
dozen  r^ular  boats  with  now  and  then  a  few  months  with  more.  There  are  gjener- 
ally  at  least  two  regulars  run  in  connection  with  the  Chesapeake  and  Ohio  Railway 
between  White  House  and  Pikeville.  There  is  a  line  of  three  or  four  plying  between 
Catlettsburgand  Paintsville,  with  occasional  trips  to  Pikeville,  and  alaiige  boat  or  two 
between  Catlettsburg  and  Pikeville.  There  is  also  a  boat  between  Louisa  and  the 
Ohio  and  a  boat  or  two  running  up  Tug  Fork  from  the  Ohio. 

Remdatmg  works. — In  Major  Merriirs  report  on  the  survey  of  1875  is  the  following: 

"  It  is  evident  that  the  only  feasible  way  of  procuring  a  sufficient  supply  of  water 
for  navigation,  and  especially  for  a  navigation  oy  coal  bai^ges,  is  to  canalize  the  river 
by  means  of  locks  and  dams.  In  doing  this  we  at  once  have  our  choice  of  two  meth- 
oas — the  French  method,  recently  invented,  of  movable  dams,  and  the  method  in 
use  on  the  Monongahela,  Muskingum,  Kentucky,  and  other  rivers,  of  permanent 
dams.  The  first  method  is  decidedly  the  better  of  the  two  where  the  natural  navi- 
gation lasts  for  several  months  continuously,  but  its  greater  cost  of  establishment  and 
of  maintenance  naturally  causes  the  selection  of  the  second  method  for  rivers  on 
which  the  total  amount  of  navigation  is  not  great  *  *  *  Mr.  Bell's  report  shows 
that  in  many  places  the  bed  of  the  river  is  full  of  large  bowlders  that  should  be 
removed.  It  is  also  full  of  snags,  and.  the  banks  are  encumbered  with  inclining  trees. 
A  good  work  can  undoubtedly  be  done  by  removing  these  bowlders  and  snags  and 
cutting  down  the  inclining  trees.  *  *  *  If  Congress  should  be  unwilling  to  appro- 
priate sufficient  money  for  the  construction  of  a  complete  system  of  slack  water,  or  if 
money  were  only  appropriated  for  one  or  two  locks,  it  would  still  be  a  very  great 
advantage  to  navi^tion  to  have  the  bowlders  and  sna^fs  removed.*' 

In  accordance  with  the  latter  recommendation^  a  project  for  the  removal  of  obstruc- 
tions was  adopted  in  1878  for  Big  Sandy,  and  m  1880  for  Levisa  and  Tug,  and  on 
June  18,  1878,  $12,000  was  appropriated  for  the  purpose.  This  was  supplemented 
later  along  by  numerous  appropriations  of  small  amounts  for  the  work  ana  for  main- 
taining that  already  done.  In  addition  to  this  the  State  of  Kentucky  had  previously 
constructed  some  wing  dams  and  other  regulating  works. 
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The  project  vfoa  modified  in  1880  by  authorizing  the  construction  of  a  lock  and 
dam  at  Louisa,  in  the  Big  Sandy,  and  tms  has  been  completed  and  was  put  into  opera- 
tion in  1897.  Two  other  locks  and  dams  have  been  authorized  between  Louisa  and 
the  Ohio  River,  and  their  construction  will  be  entered  upon  soon. 

It  will  be  seen  from  the  foregoing  that  the  improvements  so  far  made  are  almost 
wholly  those  of  obetruddon  removal  and  regulation  by  the  construction  and  main- 
tenance of  walls,  dikes,  and  win^  dams.  These  are  all  of  inferior  character,  and  are 
usually  made  by  piling  up  in  ridees  the  bowlders  removed  from  the  shoals.  They 
are  very  helpful  to  navigation  ana  extend  its  season  materially,  but  of  course  can  not 
be  a  permanent  benefit  or  furnish  sufficient  depths  for  a  continuous  navigable  season. 
It  is  expected  that  this  can  be  secured  by  the  carrying  out  of  the  system  now  inaugu- 
rated, which  contemplates  the  construction  of  locks  and  dams  in  all  those  portions 
of  the  rivers  included  in  this  survey.  Some  of  the  more  important  regulation  improve- 
ments which  have  been  made  from  time  to  time  by  the  State  of  Kentucky  and  the 
General  Government  are  enumerated  below.  The  wsdls  mentioned  were  generally 
looee  bowlders  piled  in  ridges,  and  tiie  banks  and  bed  have  filled  in  behind  and  over 
them  frequently  until  they  can  sc^arcely  be  distinguished.  No  attempt  has  been 
made  to  show  tnem  on  the  map  on  this  account,  f'or  clearness  they  will  be  men- 
tioned on  each  fork  separately,  beginning  at  the  mouth.  There  have  been  no  such 
improvements  on  the  main  nver.    On  Levisa  Fork  they  are  as  follows: 

A  wall  was  built  on  the  west  side,  at  Bumble  Bee  Shoal,  250  feet  long,  6  feet  wide, 
and  3  feet  high.    This  shoal  has  disappeared. 

At  Chestnut  Shoal  walls  were  built  on  each  side  of  the  chute,  800  feet  long,  6  feet 
wide,  4  feet  high,  and  many  lar^  rocks  were  blasted  out 

A  wall  350  feet  long,  6  feet  wide,  and  3  feet  high  was  built  at  Little  White  Hoyse 
Shoal  on  the  west  side,  and  a  number  of  large  rocks  were  removed. 

At  White  House  Shoal  walls  some  800  feet  lone,  10  feet  wide,  and  5  feet  high  were 
built  on  each  side  the  chute.  The  State  sdso  built  some  small  walls  here.  This  was 
formerly  one  of  the  worst,  if  not  the  worst,  shoal  on  this  fork,  but  is  now  not  a  serious 
obstacle  to  navigation,  although  needing  more  work  done. 

At  Wild  Goose  Shoal  about  500  feet  of  wall  has  been  built  on  the  two  sides  of  the 
chute. 

Greasy  Shoal  has  walls  on  each  side  of  the  chute  about  600  feet  long,  9  feet  wide, 
and  5  feet  high. 

Buffalo  Shoal  is  three-quarters  of  a  mile  in  length  and  has  a  wall  on  each  side, 
averaging  8  feet  in  width  and  4  feet  high.  An  old  milldam  was  removed  h6re  by 
the  State.  While  this  shoal  is  much  easier  passed  than  formerly,  it  is  still  the  worst 
shoal  on  the  river  and  needs  much  more  work  done  on  it.    It  has  a  fsM  of  5  feet 

A  wall  600  feet  long,  9  feet  wide,  and  3i  feet  high  was  built  on  the  west  side  at 
Hells  Gate  Shoal. 

At  Devils  Drawbars  Shoal  there  is  a  wall  350  feet  long,  6  feet  wide,  and  3  feet  high 
on  each  side  the  chute. 

Ilager  Shoal  has  about  400  feet  of  wall  6  feet  long  and  3  feet  high. 

At  Wi remans  Shoal  a  wall  700  feet  long  was  built  on  the  east  side  of  the  chute. 

At  Moody  George  Shoal,  a  flat,  shallow  place,  the  State  removed  some  large  rock 
and  the  Government  has  built  a  wall  along  the  west  shore  500  feet  long,  7  feet  wide, 
and  4  feet  high. 

The  State  also  did  considerable  blasting  at  Abbott  Shoal  and  put  in  a  wall  on  the 
east  side.  The  Government  also  built  a  wall  450  feet  long.  This  was  formerly  a 
very  swift  place,  but  is  now  quiet 

Prestonsburg  Shoal  is  long,  fiat,  and  shallow,  and  has  about  600  feet  of  wall  on 
each  side. 

Sugar  Loaf  Shallows  was  once  about  three-quarters  of  a  mile  in  length,  but  has 
been  pretty  well  cleaned  and  improved.    It  has  no  walls. 

At  Robert  Hall  Shoal  there  is  300  feet  of  wall,  and  at  Prater  Shoal  there  is  500  feet. 

Grimes  Shoal  has  a  large  wall  on  the  west  side  700  feet  long  and  on  the  east  side 
about  400  feet 

Long  Shoal  is  about  three-quarters  of  a  mile  in  length,  and  has  a  wall  3,960  feet 
lone,  8  feet  wide,  and  4  feet  high. 

This  completes  the  list  for  Levisa  below  Pikeville. 

There  are  many  places  not  named  where  large  rocks  have  been  blasted  out  and 
other  important  work  done,  but  the  object  here  is  to  mention  only  those  works 
which  stand  out  prominently  in  the  general  system.  These  various  works  have  been 
fairly  well  maintained,  the  rock  cleaned  out  of  the  shoals  having  been  piled  up  on 
the  walls  or  used  to  repair  breaches  therein  or  sometimes  to  build  crosfs  walls  between 
the  guiding  walls  and  the  banks. 

On  Tug  Fork  the  following-named  places  have  been  improved  with  works  worthy 
of  mention. 
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At  Lost  Creek  a  ledge  of  rocks  was  blasted  oat  This  ledge  waa  along  the  east  side 
and  in  the  concave  bank  and  formed  a  serious  obstraction. 

At  the  Falls,  10}  miles  above  Louisa,  the  State  of  Kentucky  did  considerable  work 
in  blasting  out  rock  and  rendering  the  river  navigable.  Later  the  Government 
blasted  out  some  very  laige  rocks.  The  Falls,  which  by  Mr.  Bell's  survey  in  1876 
showed  about  3}  feet  &11,  are  now  virtually  level. 

A  wall  280  feet  long,  6  feet  base,  and  3}  feet  high  ma  built  on  the  west  side  at 
John  Smith  Shoal. 

At  Whitt  Bar  Shoal  a  wall  was  built  on  the  east  side  525  feet  long,  10  feet  wide, 
and  6  feet  high. 

Along  the  west  shore  at  Turkey  Shoal  the  wall  is  450  feet  long,  6  feet  wide,  and  3 
feet  high. 

At  Crums  Milldam  Shoal  considerable  work  was  done  by  the  State  and  later  by 
the  General  Government  The  wall  along  the  east  side  is  650  feet  long,  10  feet  wide, 
and  5  feet  high. 

Silver  Creek  Shoal  has  a  wall  200  feet  long,  6  feet  wide,  and  3  feet  high.  The 
chute  has  been  moved  from  the  west  side  to  the  center  of  the  river. 

Lick  Shoal  has  a  wall  along  the  east  side  600  feet  lone,  7  feet  wide,  and  4  feet  high. 

Marrowbone  Shoal  was  formerly  a  very  bad  place,  out  is  now  very  easy  to  pass. 
The  wall  on  each  side  is  200  feet  long.  A  great  deal  of  work  has  been  done  here, 
particularly  the  blasting  of  some  laroe  rocks. 

Buck  Creek  Shoal  is  just  below  warfield.  It  was  formerly  a  steep  shoal,  but  is 
now,  by  constant  work,  m  good  condition.  The  wall  on  its  east  side  is  650  feet  long 
and  on  its  west  500  feet. 

Probably  the  worst  shoal  on  the  river  is  Wolf.  It  is  one-half  mile  lone,  with  nearly 
continuous  walls  on  each  side.  On  the  west  side  3  walls  have  been  buut  and  on  the 
east  side  2,  with  a  total  length  of  4,600  feet,  with  10  feet  base  and  6  feet  height  Much 
more  work  could  be  advanti^eously  done  here.    It  has  a  fall  of  about  7  feet 

Above  Wolf  there  are  several  small  shoals,  with  walls  aggravating  1,860  feet  in 
length. 

Long  Branch  Shoal  is  a  long,  winding,  rocky  shoal,  with  1,250  feet  of  wall  on  its 
two  sides. 

Carter  Ripples  has  a  waU  on  each  side  185  feet  in  length. 

Pigeon  Shoal  has  a  wall  on  each  side  580  feet  long,  10  feet  base,  and  5  feet  high. 

White  House  Shoal  has  a  wall  275  feet  long;  Granny  Starr,  450  feet  in  2  walls ; 
Mount  Sterling,  479  feet;  Coleman,  675  feet;  Big  Creek  475  feet;  Jim  Taylor,  550 
feet,  and  Persimmon,  375  feet 

Alley  Island  was  improved  by  changing  the  channel  from  the  west  to  the  east  side 
and  closing  the  old  chute — a  great  deal  of  work.  A  wall  was  put  in  on  the  west 
side  790  feet  long  and  on  the  east  side  375  feet 

At  Sugar  Tree  Falls  there  is  650  feet  of  wall  on  the  two  sides,  and  at  Pond  Shoal 
275  feet 

There  has  been  a  great  amount  of  work  done  in  shoals  and  at  other  points  not 
named,  for  example.  Copley  Shoal,  Twisting  Shoal,  Endicott  Ripples,  Calf  Creek 
Shallows,  Bull  Shoal,  Big  £lk,  Jennies  Creek,  Joe  Dempeey  Shoal.  Bufiolo  Shoal, 
Little  Hi  Williamsons,  Grapevine  Shoal,  etc. 

The  object  has  been  to  mention  only  those  places  of  most  importance  ana  best 
loiown  to  navigation  interests. 

rV.   PEOPOSBD  DCPROVSMBinB. 

Oenerdl  considerations. — ^The  improvement  of  a  river  calls  first  for  the  removal  o£ 
those  things  which  obstruct  navigation,  and  second,  for  the  construction  of  perma^ 
nent  works  capable  of  securing  and  maintaining  a  fixed  navigable  depth  of  water.  lu. 
addition  to  these  the  banks  must  be  protectea  from  erosion  or  caving,  the  leaning 
timber  must  be  cut  away  and  chimnel  obstructions  must  be  removed  from  time  to  tina^ 
as  they  form  or  are  exposed  by  a  change  of  current  In  their  original  or  natural  oon-« 
dition  rivers,  as  a  rule,  are  not  navigable;  fallen  timber,  overban^g  trees,  project-, 
ing  rocks,  and  diverted  channels  render  navigation  unsafe  and  impracticable,  and 
these  obstructions  must  be  taken  out  before  even  a  fair  condition  for  communication, 
can  exist,  and  much  more  than  the  simple  removal  of  natural  obstacles  is  generally 
required  before  a  river  can  become  of  full  benefit  for  the  transportation  of  the  peo- 
ple and  products  of  a  country.  The  water  supply  becomes  reduced  during  the  dry- 
season  and  must  be  hoarded  in  pools  or  confined  to  narrow  limits  in  order  to  main- 
tain  A  sufiicient  depth  for  commerce,  and  during  the  rainy  season  its  volume  is  greatly 
augmented  and  adjacent  lands  inundated. 

The  accumulation  of  sediment  and  the  splitting  up  into  several  passes  or  crooked 
chutes,  forming  towheads  and  islands,  often  render  portions  of  streams  otherwise 
navigable  dangerous  for  craft    We  have  under  study  here  one  short,  shallow,  nar- 
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i^w  river,  with  sandy  bed  and  unstable  banks,  and  two  long  rivers  (from  which  the 
short  one  is  formed),  with  similar  characteristics,  at  least,  in  their  lower  portions. 
These  streams  go  almost  dry  in  the  fall  season  and  are  swollen  to  heights  of  from 
25  to  50  feet  in  the  spring.  At  flood  times  trees  are  torn  from  the  banks  and  lod^e 
in  the  sandy  bed,  to  oecome  obstructions  to  navigation  or  a  nucleus  around  which  is 
soon  built  up  a  towhead,  and  lai^'areas  of  the  banks  are  cut  away  and  washed  into 
the  channel.  In  winter  heavy  ice  is  formed,  only  to  be  broken  up  by  a  sudden  melting 
of  the  snow  on  the  adjacent  hillsides  and  carried  on  a  ragini;  torrent  out  of  the  river, 
leaving  destruction  everywhere  in  its  path,  not  even  neglecting  the  walls  of  shoals  or 
the  wing  dams  at  bends  placed  to  aid  navigation.  The  problem  for  decision  is  how 
best  to  remedy  these  evils  and  p»ut  the  rivers  in  the  best  possible  condition  for  per- 
manent and  continuous  navigation.  There  are  no  theoretical  or  practical  rules  to 
^ide  U8  to  reliable  conclusions.  Experience  itself  is  of  little  more  value  because  of 
Its  contradictory  results.  It  is  plain  that  a  method  of  improvement  having  for  its 
object  the  collecting  and  discharging  of  a  lai^  surplus  quantity  of  water  during  flood 
time  may  also  defeat  the  ends  of  navigation  during  droughts;  or,  on  the  contrary,  a 
system  which  will  afford  ample  water  for  navigation  at  all  times  may  also  be  the 
means  of  destroying  valuable  property  and  cause  untold  misery  and  loss  during 
excessive  floods. 

The  same  principles  are  not  applicable  to  all  streams  or  to  the  whole  of  the  same 
stream,  and  we  might  with  consistency  design  ample  regulating  works  for  the  Big 
Sandy  and  the  lower  portion  of  the  forks,  movable  dams  for  the  mid  sections  of  the 
forks  and  fixed  dams  for  their  upper  portions,  with  finally  a  simple  cleaning  of  the 
channel  to  accommodate  light  traffic  farther  up.  In  solving  this  problem  it  is  only 
necessary  to  consider  two  methods  of  improvement — regularization  and  canalization. 
The  me&od  of  snagging  and  cleaning  has  been  in  use  for  over  twenty  years,  and 
while  it  is  of  very  great  oenefit,  yet  it  is  only  to  be  considered  aa  a  method  for  tem- 
porary relief .  Regularization,  or  open-river  navigation,  has  for  its  object  the  provision 
of  sufficient  navigable  depths  on  oars  by  means  of  guiding  and  contracting  works 
along  shore  or  in  the  river  bed.  Canalization  furnishes  sufficient  draft  of  water  by 
means  of  dams  built  at  intervals,  the  pools  from  which  are  connected  by  locks. 

Works  for  the  improvement  of  the  natural  navigation  include  the  fixed  establish- 
ment of  the  channel  within  certain  limits,  the  regulation  of  its  curves  and  tangents, 
and  the  maintenance  of  its  bed  at  a  level  which  will  produce  the  desired  drs^  for 
navigatioii.  In  a  general  way,  it  may  be  stated  that  the  removal  of  bars  is  accom- 
plished by  the  contraction  of  the  channel  at  the  desired  points,  and  thus,  by  an 
mcreased  force  of  the  current,  to  carry  away  the  material  composing  the  bar.  The 
contractions  are  effected  by  means  of  dikes  built  out  from  the  shores  or  nearly  par- 
allel to  the  shores  in  the  vicinities  of  the  bars.  The  method  is  very  popular  in  Ger- 
many and  is  used  more  or  less  in  all  countries.  Its  gr^test  advantage  is  that  there 
is  no  stoppa^  to  pass  through  locks,  but  it  is  rarely  satisfactory,  from  the  fact  that 
it  fails  to  maintain  the  required  depths  for  navigation  during  the  dry  season,  even  in 
rivers  of  large  discharge. 

In  rivers  similar  to  these  now  being  studied,  however  desirable  it  might  be 
because  of  its  low  cost,  its  failure  would  be  certain  if  for  no  other  reason  than  the 
lack  of  water  during  a  great  portion  of  the  year.  Eminent  authorities  have  agreed 
that  the  result  to  navigation  from  the  simple  removal  of  obstructions  and  connning 
of  channels  is  not  usuaUy  sufficient,  and  have  pointed  out  that,  instead  of  reducing 
the  shoals  found  in  rivers,  they  should  be  preserved  at  their  normal  height  in  order 
to  maintain  the  original  pools,  and,  in  addition  to  this,  erect  works  across  the  stream 
which  will  afford  the  desired  depth  over  the  bars  themselves,  and,  at  the  same  time, 
reduce  the  current  velocity,  a  double  advantage  to  navigation.  This  is  called  canal- 
ization, and  is  what  is  proposed  for  the  Big  Sandy,  Levisa,  and  Tug  rivers.  The 
means  proposed  to  accomplish  this  are  dams  for  ponding  and  conserving  the  water 
and  locks  by  which  the  dams  may  be  passed.  From  an  engineering  standpoint  this 
is  the  only  proposition  which  offers  even  a  fair  chance  of  success,  and,  while  it  is 
costly,  I  feel  certain  that  the  expense  will  be  amply  justified  by  the  amount  of  com- 
merce which  such  a  system  will  be  the  means  ol  developing,  and  will  not  be  out  of 
proportion  to  the  results  realized.  Having  decided  on  locks  and  dams,  it  is  neces- 
sary to  make  a  further  decision  as  to  whether  the  dams  shall  be  fixed  or  movable, 
or  whether  there  shall  be  some  of  each  class. 

In  the  Big  Sandy  itself  and  in  the  lower  portions  of  Levisa  and  Tug  there  is  so 
much  Fand  traveling  in  all  rises  that  it  is  believed  dams  of  the  fixed  type  would  have 
a  tendency  to  fill  up  and  thus  endanger  navigable  depths.  There  is  no  disposition 
to  do  this  with  movable  dams,  as  they  are  usually  down  during  rises  of  consequence, 
and  the  river  is  allowed  to  resume  its  normal  condition.  Anoiher  thing — should  the 
inauguration  of  slack  wator  be  followed  by  a  large  development  of  coal  it  would  be  a 
great  detriment  to  navigation  to  have  to  pass  every  barge  through  the  locks,  winter 
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and  summer,  aa  wonld  be  the  caae  with  fixed  dams.  It  is  therefore  considered  ranch 
safer  and  better  to  adopt  movable  dams  in  the  main  river  and  the  lower  portions  of 
the  forks,  with  the  probability  of  their  adoj^tion  in  the  upper  portions  aa  well,  the 
final  decision  of  the  latter  to  be  left  open  until  it  becomes  necessary  to  decide  it,  and 
until  time  and  experience  have  demonstrated  what  the  commerce  is  liable  to  become 
and  how  the  dams,  as  built,  meet  the  requirements. 

Project. — In  the  project  recommended  by  Maj.  W.  H.  Bixby,  Corps  of  Engineers, 
April  27,  1898,  it  was  proposed  to  have  three  locks  and  dams  m  Big  Sandy  in  addi- 
tion to  that  at  Louisa  already  in  operation,  ten  on  Levisa,  and  eight  on  Tug,  a  total  of 
twenty-one.  This  project  contemplated  the  improvement  of  the  lower  part  of  Big 
Sandy  by  a  lock  and  dam  of  low  lirt  built  as  near  the  Ohio  as  practicable.  This  plan 
has  been  modified  by  substituting  two  high-lift  locks  and  dams  for  the  one  low  lift 
and  two  medium  lift,  and  a  system  of  dikes  below  Lock  No.  1  for  contracting  the 
waterway  in  order  to  reach  the  Ohio  during  the  season  of  extreme  low  water.  The 
plan  for  the  two  forks  remains  practically  as  submitted — ten  locks  and  dams  for 
Levisa  and  eight  for  Tu^,  with  a  possibility  of  reducing  the  number  to  nine  on  Levisa 
by  a  slight  increase  in  lift  of  some  of  the  dams.  It  is,  nowever,  probable  that  the  lift 
will  have  to  be  reduced  in  places  in  order  to  secure  an  economical  and  desirable  site 
upon  which  to  build,  and  that  it  is  not  safe  to  count  on  less  than  ten  locks  and  dams 
for  Levisa.  In  addition  to  this  the  Louisa  Dam  should  be  modified  so  as  to  m^t 
requirements  dictated  by  experience,  and  be  slightly  raised.    *    «    * 

tjocation  of  works, — ^The  authority  for  contractmg  having  once  been  given,  and  the 
funds  for  prospecting  and  purchase  of  sites  having  been  provided,  it  will  be  necessary,, 
next  in  order,  to  determine  upon  the  locations  ofthe  locks  and  dams.  In  doing  this 
there  are  many  things  to  be  considered.  When  the  river  bed  is  pretty  generally 
rock  the  location  will  naturally  be  made  in  some  reach  or  stretch  of  straight  river, 
far  enough  from  a  bend,  either  above  or  below,  to  make  the  lock  easy  of  access,  or 
when  the  dam  is  down  to  make  it  safe  to  pass  the  works  under  full  head  of  steam. 
Due  consideration  will  be  given  to  the  hydrostatic  conditions,  because  each  p|Ool  is 
limited  by  the  horizontal  plane  passing  through  the  crest  of  the  dam  and  continued 
upstream  till  it  meets  the  natural  slope  of  the  water  or  connects  with  the  next  dam 
at  a  level  previously  determined  upon.  This  plane  must  reach  not  only  the  required 
depth  on  the  sill  of  the  next  lock,  but  also  upon  all  points  or  obstructions  between 
the  two  dams,  imless  they  are  to  be  dredged  out.  The  actual  slope  of  a  pool  at  nor- 
mal height  is  too  slight  to  take  into  account  in  determining  the  location.  It  varies 
as  the  dischaiige  of  the  river  increases.  It  must  be  considered,  when  stationary  dams 
are  to  be  built,  for  its  effect  upon  adjacent  lands  and  industries  in  neighboring  streams. 
The  height  it  will  then  attain  during  floods  is  often  of  great  importance.  In.  movable 
dams  the  case  is  different,  because  the  dam  is  lowered  upon  tne  approach  of  floodp, 
so  that  the  river  has  resumed  something  near  its  natural  condition  oefore  the  water 
has  reached  much  above  the  ordinary  pool  level. 

Bed  rock  will  not  always  be  found  at  the  point  indicated  by  the  profile  as  the 
proper  location  for  a  dam  of  a  certain  fixed  height,  and  it  will  be  necessary  to  deter- 
mine whether  to  build  upon  the  foundation  found,  whatever  its  character,  or  shift 
the  site  to  a  point  where  a  good  bed  rock  can  be  had.  It  is  expected  that  the  dams 
on  the  rivers  under  report  will  be  of  unusual  lift,  and  it  is  advisable  to  take  the 
utmost  precautions  to  prevent  leakage  and  undermining  and  insure  stability.  The 
first  consideration,  then,  will  be  to  secure  a  solid  founoation  upon  which  to  build, 
and  the  second  to  find  this  foundation  in  a  part  of  the  river  straight  enough  to  enable 
craft  to  pass  the  works  without  difficulty  when  built.  A  third  consideration  will  be 
to  find  tne  bed  rock  at  as  small  depth  as  practicable  below  sill  level.  It  is  not  prob- 
able that  all  these  conditions  will  be  fulfilled  at  all  the  sites,  or  even  at  a  majority  of 
them,  but  by  varying  the  lift  of  the  dams,  increasing  a  foot  or  two  here,  or  decreas- 
ing a  foot  or  two  there,  it  is  believed  that  fairly  good  sites  can  be  obtained  upon 
which  safe  and  economical  construction  can  take  place. 

It  may  not  be  amiss  to  sum  up  the  considerations  which  should  ordinarily  control 
the  location  of  locks  and  movable  dams  in  rivers  similar  to  these: 

1.  A  good  foundation  upon  which  to  build,  deep  enough  to  prevent  shoaling  below 
and  provide  sufficient  depth  for  anchorage,  but  not  deep  enough  to  make  it  difficult 
to  reach  and  expensive  to  build  upon. 

2.  Banks  at  least  of  the  average  height  of  those  along  that  part  of  the  stream,  and 
of  firm  material,  such  as  clay,  rock,  etc.,  not  easily  cut  away  or  overflowed  during 
floods.    This  should  particularly  be  the  case  at  the  abutment  end  of  the  dam. 

3.  A  straight  channel  for  some  distance  above  and  below  the  lock;  that  is,  the  loca- 
tion should  be  near  the  middle  of  a  long  stretch  of  straight  or  nearly  straight  river. 

4.  Sufficiently  level  or  nearly  level  land  on  the  lock  side  of  river  upon  which  to 
erect  the  necessary  buildings  for  construction  and  operation  and  to  form  a  yard  for 
piling  building  materials. 
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5.  The  lock  should,  when  below  a  pronounced  bend,  be  placed  on  the  convex  bank 
in  order  that  the  drift  will  naturally  run  as  far  from  it  as  possible.  The  lock  will  be 
less  easy  of  access  and  more  liable  to  sand  up  in  such  locations,  but  these  drawbacks 
are,  I  think,  not  e^ual  to  those  arising  from  placing  the  lock  in  the  concave  bank. 
In  such  position,  tunber  rafts,  which  usually  run  when  the  dams  are  down,  strike 
the  outer  lock  wall  and  are  frequently  damaged,  and,  as  has  been  said,  drift  constantly 
runs  into  the  lock,  even  with  the  dnft  chute  on  the  abutment  side  open.    It  is  not 

Sracticable  to  place  the  drift  chute  next  the  lock  wall  because  the  escaping  water  and 
^bris  will  hinder  entrance  to  the  lock  from  below  and  endanger  it  from  above. 

For  reasons  of  economy  in  construction  it  may  sometimes  be  necessary  to  place  the 
lock  in  the  concave  bank,  because,  as  a  general  thing,  that  bank  has  a  rcick  bed  near 
the  surface,  while  on  the  opposite  shore  it  may  be  very  deep  or  missing.  It  is,  of 
course,  much  more  economical  to  build  the  lock  on  a  shallow  foundation  and  the 
abutment  on  a  deep  one  than  it  would  be  to  reverse  the  order. 

Fixing  tiUa  and  dejofhs  thereon, — The  depth  of  the  pass  sill  below  low  water  will  be 
decided  upon  according  to  the  mean  position  of  the  river  bed  and  depth  desired.  It 
should  not  be  higher  than  the  line  connecting  the  crests  of  the  bars  above  and  below 
it.  If  so,  it  becomes  an  obstruction  itself  at  the  sta^e  just  previous  to  that  at  which 
the  dam  is  to  be  raised  and  at  times  when  the  lock  is  out  of  service,  a  condition  quite 
common  during  the  winter  and  spring,  because  it  is  not  always  advisable  to  raise  the 
dam  when  the  low  stage  approaches  on  account  of  the  probability  of  ice  or  a  rise 
within  a  short  time.  Neither  should  it  be  lower  than  the  line  connecting  the  bars 
above  and  below,  or  the  tendency  to  sand  up  will  be  increased.  It  would  seem, 
therefore,  that  its  proper  position  is  on  that  line.  There  is  no  good  reason  why  the 
rules  governing  the  fixing  of  the  pass  sill  should  not  also  apply  to  the  lower  sill  of 
the  lock  if  the  bars  above  and  below  be  of  a  fixed  character;  but  with  the  idea  in 
view  that  these  obstructions  may  be  removed  by  natural  causes  or  dredged  out,  lock 
sills  are  frequently  placed  some  inches  lower  than  pass  sills.  The  objection  to  sand- 
ing up  is  not  so  serious  here,  as  the  valves  of  the  lock  may  be  brought  into  play  and 
wash  the  material  away. 

In  arriving  at  a  decision  as  to  the  minimum  depth  which  should  be  given  a  system 
of  slack-water  improvements  it  is  most  natural  to  ascertain  the  draft  of  the  heaviest 
cr^  when  loaded  to  the  water  line  and  then  add  to  this  a  reasonable  amount  for 
clearance.  The  amount  of  the  clearance  may  vary  from  6  to  12  inches.  On  rivers  like 
these  under  consideration,  which  have  small  low-wator  discharges,  it  is  not  always 
possible  to  maintain  full  pools  throughout  the  summer  and  fall,  and  a  larger  clearance 
will  have  to  be  allowed  on  this  account  Another  consideration  which  should  not 
be  overlooked  is  the  probable  requirements  of  future  commerce  which  may  be  devel- 
oped by  the  slack- water  system.  The  present  commerce  of  these  streams  would  be 
admirably  served  with  4-foot  navigation.  Its  future  may  demand  an  8-foot  stage. 
Experience  on  the  rivers  of  France  has  amply  demonstrated  the  folly  of  providing  an 
insufficient  depth  to  begin  with,  for  it  was  finally  secured  only  at  much  greater  cost 
and  inconvenience  to  navigation,  to  say  nothing  of  the  effect  the  alterations  produce 
upon  the  api>earance  of  the  works  themselves.  Recent  attempts  have  also  been  made 
to  secure  legislation  looking  to  an  increase  in  the  navigable  depths  on  Ohio  River 
dams  to  8  feet  instead  of  6.  as  at  present  projected. 

It  ^es  without  saying  tnat  an  increase  in  depth  means  an  increase  in  cost,  and  the 
question  arises  whether  the  benefits  to  be  derived  from  greater  navigable  depths 
will  justify  the  expense  required  to  obtain  them.  The  rivers  under  consideration 
are  narrow  and  crooked,  and  it  is  not  probable  that  barges  loaded  to  an  8-foot  depth 
will  ever  become  popular;  it  is  even  cioubtful  if  those  drawing  6  feet  will  be  fully 
satisfactory.  It  is  more  probable  that  the  Pomeroy  barges,  20  by  100  feet  by  5  feet 
6  inches,  and  loaded  to  draw  4  feet  and  carry  from  7,000  to  8,000  bushels  of  coal,  will 
be  more  frequently  seen  in  tows  of  three  or  four  than  will  those  of  the  character  now 
in  use  on  the  Tipper  Ohio  and  Great  Kanawha.  It  would  seem,  therefore,  consider- 
ing the  size  ana  character  of  these  streams  and  the  expense  required  for  inaugurat- 
ing the  improvements,  that  in  providing  for  a  minimum  depth  of  6  feet  on  the  sill 
when  the  pools  are  full  due  consideration  has  been  given  to  the  interests  which  will 
be  engaj^a  in  developing  and  transporting  the  future  commerce,  while  the  present 
navigation  interests  will  be  able  to  do  the  business  with  larger,  better,  and  fewer 
boats  at  less  cost  than  in  the  past. 

Lift, — In  the  determination  of  the  lift  or  vertical  height  from  the  normal  level  of 
the  lower  pool  to  the  normal  level  of  the  upper  pool  there  are  no  bridges  or  water- 
power  mills  in  creeks  near  b v  to  be  considered  and  but  little  regard  need  be  given 
riparian  property,  as,  generally,  it  will  be  above  the  level  liable  to  be  chosen.  If 
navigation  alone  were  to  be  consulted,  then  the  fewer  dams  the  better,  within  cer- 
tain limits,  because  each  is  an  obstruction  which  causes  more  or  less  delay  to  trans- 
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portation  and  inflicts  more  or  less  injury  to  craft,  to  say  nothing  of  the  risk  to  life 
and  property.  This  principle  will  also  apply  so  far  as  expense  is  concerned,  because 
the  cost  of  the  additional  height  is  nothing  approaching  that  of  the  same  height  in  s 
new  structure  by  itself.  But  even  with  Imnks  of  suflScient  height  navigation  alone 
can  not  be  consulted  in  the  decision  of  this  matter.  The  sizes  of  the  parts  to  be 
maneuvered  must  not  go  beyond  the  power  to  be  a{)plied  in  the  maneuvers;  the 
effect  which  turning  loose  a  great  volume  of  water  will  have  on  the  works  them- 
selves and  the  banlu  below  and  the  pressure  exerted  upon  the  material  upon  which 
the  dams  are  built  and  consequent  leakage  and  danger  from  undermining  or  cutting 
around  must  be  considered,  and,  lastly,  the  effect  such  danger  will  have  upon  the 
regimen  of  the  river,  whether  it  will  not  cause  shoals  or  bars  which  will  oecome 
obstructions,  mxMt  not  be  omitted  in  th^study. 

In  the  settlement  of  this  question  it  is  natiiral  to  revert  to  what  has  been  done  in 
the  past.  In  France,  where  the  dams  are  jnractically  all  movable,  the  lift  is  gener- 
ally small,  although  the  later  dams  have  been  increased  considerably.  In  this 
country  less  than  a  dozen  movable  dams  do  not  exceed  14  feet  in  height,  with 
a  lift  of  7  or  8  feet  There  are  many  stationary  dams  with  lifts  of  over  16  feet. 
When  the  bottom  land  is  high  and  the  banks  of  firm  character,  there  seems  no  reason 
for  these  low-lift  movable  dams.  With  propjer  precautions  in  the  construction  and 
design  it  seems  entirely  feasible  to  greatly  increase  the  lift  This  will,  of  course', 
reduce  the  number  of  works  and,  in  consequence,  the  cost  of  the  system.  It  will 
be  much  less  expensive,  for  instance,  to  overcome  a  certain  height  with  8  dams  hav- 
ing 12  feet  lift  than  with  12  dams  having  8  feet  lift,  because  the  cost  of  the  foundations 
and  walls  is  practically  the  same  for  the  low-lift  locks  and  dams  as  it  is  for  the  high- 
lift  locks  and  dams,  and  these  are  the  diief  items  of  expense.  The  superstructures 
of  the  dams  are  comparatively  inexpensive,  and  the  expense  does  not  increase  rapidly 
with  their  height  The  chief  difficulty  in  deciding  upon  an  increased  lift  for  this 
system  over  tnai  now  in  vogue  elsewhere  lies  in  the  lack  of  precedent.  Were  the 
banks  and  beds  of  these  rivers  of  solid  rock,  or  even  a  good  gravel,  the  problem  might 
be  approached  with  more  assurance  of  success.  As  it  is,  with  sanay  bottom  and 
rotteoi  banks,  the  chances  of  success  are  lessened,  but  there  is  no  prospect  of  failure 
if  proper  precautions  are  taken  in  designing,  constructing,  and  operating  the  works. 

The  dam  at  Louisa  is  13  feet  in  height.  Owing  to  the  fact  that  tne  next  dam  below 
has  not  yet  been  built,  the  low-water  season  leaves  12  feet  of  a  head.  The  dam  is 
operated  without  difficulty,  and  has  led  me  to  propose  that  the  new  dams  have  a  lift 
of  12  feet  and  a  height  of  18  feet  It  will  probably  be  necessary,  in  order  to  secure 
proper  locations,  to  sometimes  increase  or  decrease  this  slightly,  but  I  think  this  can 
be  adopted  as  the  general  lift  to  be  given  the  dams  on  these  streams.  The  locks  on 
the  Big  Sandy  below  Louisa  have  he&a  planned  vdth  this  idea  in  view. 

Locks, — ^The  rule  usually  followed  in  adopting  the  dimensions  of  a  lock  has  been 
to  make  them  slightly  greater  than  the  largest  vessel  navigating  the  river.  This 
has  been  varied  on  streams  having  considerable  towage  to  admit  a  certain  number  of 
barges,  and  on  timbered  streams  to  allow  rafts  of  certain  dimensions  to  pass.  The 
tenaency  has  been  and  still  is  to  increase  the  length  and  width,  so  that  larger  tows 
may  be  accommodated  and  time  saved.  Very  few  old  locks  have  been  enlarged  in 
this  country,  but  when  new  ones  have  been  built,  even  on  rivers  having  small  locks, 
larger  ones  have  almost  invariably  been  put  in.  In  France  many  locks  have  been 
torn  down  and  rebuilt  with  greater  capacity,  some  of  them  having  recently  been 
completed.  This  is  very  expensive  work,  and  it  will  be  better  to  build  larger  than 
present  commerce  justines  if  it  is  probable  that  future  navigation  will  demand  better 
uicilities. 

For  the  present  navigation  of  the  rivers  under  consideration  locks  one-half  the  . 
width  of  that  now  in  use  at  Louisa  would  answer  every  purpose,  because  they  would 
accommodate  the  boats  plying  the  streams.  The  timber  rafts  need  not  be  consi < lered , 
as  they  almost  invariabw  run  when  the  water  is  too  hieh  to  have  the  dams  up,  so  that 
they  do  not  pass  through  the  lock.  This  condition  will,  however^  be  modified  when 
the  whole  system  is  completed,  because  then  there  will  be  sufficient  water  all  along 
in  summer  as  well  as  winter,  but  it  would  be  no  hardship  to  adapt  the  rafts  to  the 
size  of  the  locks.  The  present  commerce,  then,  may  be  left  out  of  consideration  in 
determining  the  dimensions  to  be  given  the  locks,  and  only  that  to  be  developed  by 
reason  of  the  slack- water  system  need  be  taken  into  account  It  is  believed  that  this 
will  be  almost  wholly  coal  in  barges,  moved  by  towboats.  The  dimensions  of  these 
barges  will  vary  from  the  Pomeroy  barge  of  20  by  100  feet  to  the  Kanawha  boats  of 
26  by  136  feet,  with  the  possibility  of  occasional  boats  of  slightly  greater  dimensions 
conung  in  from  the  Pittsburg  field.  It  will  be  desirable  to  lock  two  barges  or  a  barge 
and  towboat  abreast,  and  some  allowance  for  clearance  must  be  made.  Experience 
on  the  Kanawha  has  led  to  the  adoption  of  55  feet  as  the  width.  The  length  may  be 
made  for  one  barge,  for  towboat  or  packet,  or  it  may  be  for  two  bargee  end  to  end. 
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In  those  already  designed  for  the  Big  Sandy  the  length  has  heen  made  sufficient  for 
the  longest  towboat  and  for  an  ordinary  raft  it  being  probable  that  the  timber  inter- 
ests will  use  the  lower  part  of  the  riyer  considerably  during  the  time  the  dams  are 
up.  The  length  between  quoins  has  been  fixed  at  192  feet.  This  will  admit  a  boat 
or  raft  160  feet  in  length. 

In  the  Leyisa  and  Tug  forks,  haying  in  yiew  the  narrowness  of  the  streams  and 
their  small  low-water  dischaiige,  the  former  making  it  adyisable  to  saye  as  much 
space  laterally  as  possible  and  the  latter  rendering  it  imperatiye  that  no  water  be 
wasted,  a  dinerent  idea  will  be  presented  for  consideration — ^that  of  tandem  locks. 
It  is  proposed  to  make  these  locks  about  28  feet  in  width,  with  an  ayailable  length 
of  about  300  feet.  Such  a  lock  will  accomqiodate  the  same  number  of  barges  as  the 
locks  proposed  below  Louisa,  but  these  will  be  placed  end  to  end  instead  of  abreast. 
In  oraer  to  saye  water  in  passing  packet  boats  or  small  craft  the  chamber  will  be 
proyided  wititi  an  intermediate  gate,  so  that  but  one-half  the  lock  need  be  filled  and 
emptied. 

IkxfM, — ^Most  of  the  dams,  if  not  all,  will  be  movable.  In  the  Big  Sandy  there  is 
sufficient  width  to  permit  the  construction  of  a  central  pier  between  pass  and  weir  if 
desired.    Aboye  Louisa  this  is  not  advisable,  the  rivers  being  so  narrow. 

As  at  present  constructed  a  movable  dam  usually  consists  of  a  pass  for  navigation 
occupying  about  half  the  width  of  the  stream  next  the  lock  and  having  a  sill  approxi- 
matei^r  at  the  level  of  the  crests  of  the  bars  in  the  yicinity,  and  one  or  more  weirs 
with  sills  considerably  higher  occupying  the  other  half  and  terminating  in  an  abut- 
ment, the  two  parts  ana  the  weirs,  if  more  than  one,  separated  by  piers.  The 
foundations  are  of  masonry.  The  superstructure  is  of  wood  and  steel,  and  may  vary 
considerably  in  its  principles  of  construction  and  operation. 

The  necessity  for  a  deep  pass  is  apparent  At  times  when  there  is  abundant  water 
it  serves  to  accommodate  all  navigation  without  the  delay  incident  to  locking.  It  is 
probable  that  when  the  slack- water  system  on  a  stream  has  been  completed  so  that 
commerce  can  move  in  summer  as  well  as  winter,  the  value  of  the  navigation  pass 
will  not  be  as  great  as  while  the  system  is  under  construction  and  incomplete,  during 
which  time  it  will  be  necessary  for  it  to  take  advantage  quickly  of  all  rises.  In  order 
to  do  this  delay  at  the  locks  could  not  be  tolerated,  and  an  opening  must  be  provided 
through  which  laige  tows  can  be  taken  speedily  after  the  arrival  of  sufficient  water. 
But  even  if  a  deep  pass  were  not  required  for  navigation,  if  all  craft  passed  through 
the  lock  from  choice,  there  is  still  need  for  such  a  sluice  in  times  of  flood  for  facili- 
tating the  escape  of  water  and  the  return  of  conditions  favorable  for  navigation.  As 
has  been  said,  its  sill  should  approximate  the  level  of  neighboring  bars;  it  should  be 
possible  to  go  over  it  at  all  times  when  the  bars  themselves  can  be  passed.  The 
length  or  width  of  this  opening  should  always  be  sufficient  to  accommodate  naviga- 
tion at  medium  stages  and  in  combination  with  the  weir  to  permit  the  water  to  pass 
without  raising  a  perceptible  head  at  low  stages.  The  weir  is  as  much  a  necessit^^  as 
the  pass  in  times  of  flood,  but  it  is  unnecessary  to  separate  the  two  parts  by  a  pier, 
which  at  once  becomes  a  serious  obstruction  to  navigation  and  a  hindrance  to  the 
passage  of  floods  upon  lowering  the  dam.  In  order  to  more  easily  maneuver  the  dam 
m  two  or  more  sections  the  pier  has  come  to  be  a  r^nilar  part  of  every  movable  dam, 
but  in  narrow  streams  some  other  method  of  maneuvering  should  be  deyised. 

In  addition  to  the  usual  pass  and  weir  a  drift  chute  will  be  a  necessity  on  these 
rivers.  It  is  not  practicable  with  the  present  appliances  and  modes  of  construction, 
even  on  a  low-lift  dam,  for  one  man  to  readily  maneuver  the  weir  for  the  purpose  of 
holding  the  pool  at  a  fixed  stage  or  for  the  passage  of  driftwood.  Pool  level  fluctu- 
ates too  mucn  for  the  safety  and  convenience  of  navigation,  and  at  times  of  approach- 
ing floods  the  pools  are  often  lowered  too  rapidly  above  and  raised  too  rapidly  below 
because  of  the  danger  of  the  dam  being  caught  standing  when  the  flood  arrives.  It 
is  therefore  important,  particularly  in  very  nigh  dams,  to  provide  a  regulating  weir 
whose  closing  apparatus  shall  always  be  under  control  and  which  can  be  maneuvered 
with  certainty,  mght  or  day,  by  the  watehman  on  duty.  The  proper  location  for 
such  chute  is  as  for  from  the  lock  as  possible,  so  that  the  water  and  drift  passing  over 
it  may  not  disturb  navigation  through  the  lock.  It  will  therefore  be  next  the  abut- 
ment, and  will  not  be  separated  from  the  weir  proper  hy  pier,  which  at  that  point 
might  be  a  menace  to  navigation.  The  dimensions  of  this  chute  will  only  be  such 
as  will  safely  pass  the  drin;,  usually  running  previous  to  the  stage  at  which  it  is 
necessary  to  lower  the  dam,  and  serve  to  r^ulate  the  pool  at  medium  stage. 

As  has  been  stated,  the  superstructure  or  aam  proper  may  vary  on  different  dams, 
or  even  on  the  same  works  two  or  more  types  of  movable  dam  may  be  employed. 
The  dam  at  Louisa  is  of  the  needle  type.  On  the  Ohio  and  Great  Kanawha  the 
wicket  of  Chanoine  with  Pasqueau's  modified  hurter  is  in  use,  and  experimental  sec- 
tions of  bear  trap  and  other  forms  are  being  built.  Considerable  study  has  been  given 
to  the  form  of  aam  for  the  Big  Sandy  below  Louisa,  but  at  this  writing  it  has  been 
only  partially  developed.    The  pass  will  probably  be  of  needles  with  widely  spaced 
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trestles  for  support  The  weir  may  be  of  similar  character,  but  its  great  heiprbt  on  a 
dam  18  feet  high  would  make  its  maneuvers  difficult,  or  at  least  unsatisfactorv,  and 
it  would  be  advisable  to  adopt  a  system  where  both  lowering  and  raising  can  be  per- 
formed under  considerable  head.  The  drift  chute  may  be  a  drum  weir.  Dear  trap,  or 
some  simple  form  of  dam  or  gate,  readily  removed  and  replaced,  in  whole  or  part, 
as  the  conditions  may  require. 

At  this  time  it  is  not  necessary  to  consider  the  type  of  dam  for  Levisa  and  Tog 
rivers.  Experience,  time,  the  march  of  invention,  and  chanses  in  men's  ideas  may 
all  have  their  influence  in  dictating  jbhese,  and  they  may  safely  be  left  to  the  future. 

EgUmated  cost, — Of  course  any  estiiaiate  made  can  be  but  approximate,  because  the 
investigations  of  probable  sites  are  not  thorough.  The  whole  amount  of  money 
expended  upon  the  survey  would  probably  not  have  been  sufficient,  if  expended 
alone  upon  the  prospecting  work,  to  have  completed  in  a  satisfactory  manner  one- 
half  the  locations.  With  the  funds  at  hand  very  little  could  be  done  along  this  line, 
but  that  little  will  prove  of  material  use  in  makmg  the  estimates. 

The  character  of  work  proposed  is  similar  to  that  contemplated  below  Louisa,  the 
masonry  bein^  wholly  concrete,  and  the  quantities  are  based  on  those  required  bv 
those  works,  mcreasing  or  decreasing  the  same  according  to  the  depths  to  bed  rock 
indicated  by  the  boring.  The  prices  used  in  arriving  at  the  cost  are  those  received 
for  the  two  locks  in  Big  Sandy,  those  for  Lock  No.  1  beins  used  when  the  depth  to 
bed  rock  is  less  than  12  feet  oelow  low  water,  and  those  for  Lock  No.  2  when  the 
depth  is  12  feet  or  more.    *    *    * 

y.  FBOSPBCnVS  oomioebgi. 

Oeneral, — ^An  area  of  about  4,500  square  miles  is  drained  by  the  tributaries  of  Big 
Sandy  Biver.  It  is  rough  and  mountainous,  with  narrow  valleys  containing  crookec^ 
rapid  creeks,  which  are  swollen  beyond  their  banks  in  flood  time  and  run  entirely 
dry  in  seasons  of  drouth.  There  are  many  springs  to  feed  them,  but  even  these 
nearly  all  fail  after  long-continued  dry  weather.  Ori^ally  this  land  was  covered 
with  a  rich  growth  of  oak,  poplar,  walnut,  and  less  valuable  timbers,  but  the  forest 
area  has  been  gradually  reduced  until  now,  while  still  forming  the  chief  source  of 
commerce  and  wealth  in  the  valley,  its  end  is  almost  in  sight  Twenty-five  years 
hence  will  probably  see  the  annual  product  of  2,000  to  3,000  nSts  now  run  out  reduced 
to  that  many  hundreds.  The  lana,  never  exceedingly  fertile  as  a  whole,  has  been 
cultivated  too  long  and  continuously,  and  its  character  being  largely  of  sand,  has 
made  it  an  easy  prey  to  the  erosive  action  of  rains  and  running  streams,  so  that  at 
present  it  is  of  bttie  value  in  the  production  of  commerce  and  wealth.  It  does  well 
to  sustain  the  life  that  is  upon  it  What,  then,  is  to  be  the  source  of  the  commerce  to 
be  carried  out  upon  this  proposed  slack-water  improvement?  There  is  but  one  real 
hope.  The  region  lies  within  the  great  Appalachian  ooal  field.  It  contains  iron  ore, 
clays  of  various  kinds,  building  stones,  salt,  oil,  and  gas,  but  of  none  of  these  is  much 
expected.  Almost  the  entire  hope  of  commercial  development  is  centered  in  the  vast 
quantities  of  bituminous  coal  which  underlie  almost  the  whole  of  this  mountainous 
country  and  await  a  means  of  transportation  to  market.  Once  that  is  at  hand  it  is 
believed  that  its  development  will  be  speedy  and  successful. 

QuarUiiy  ofcoaL — ^Professor  Brown's  report,  referred  to  heretofore,  g^ves  the  loca- 
tions, sizes  of  veins,  and  analjrses  of  the  various  coals  found  in  the  Big  Bandv  Valley, 
and  it  is  only  necessary  in  this  report  to  summarize  the  approximate  quantities. 

As  an  introduction  to  this  summary  it  may  be  well  to  quote  from  tiie  Brown  report 
the  following: 

''In  order  to  form  some  idea  of  the  total  possible  traffic  that  the  coal  of  the  Bi^ 
Sandy  Valley  may  furnish  to  the  river  when  improved  and  railroads  when  built,  esti- 
mates of  the  total  tonnage  of  coal  will  be  made,  out  it  must  be  remembered  that  any 
statements  as  to  the  quantity  of  coal  that  may  be  obtained  from  any  particular  large 
area  of  this  valley  must  of  necessitjr  be  rough  estimates,  on  account  of  the  lack  of 
accurate  data  as  to  the  areas  and  thickness  of  the  various  veins. 

''In  making  the  estimates  that  will  be  given  hereafter,  every  precaution  will  be 
taken  to  make  them  conservative  and  less  than  the  general  befiei  of  those  persons 
best  able  to  judge  the  matter  from  a  thorough  acquaintance  with  the  valley.  Some 
of  the  compaiiies  holding  large  areas  of  the  coal  lands  have  had  a  few  surveys  made  of 
the  crop  hues  of  the  principal  veins  on  their  lands,  and  these  have  been  made  use 
of.  The  topographical  contour  maps  made  by  the  United  States  Oeoloeical  Survey 
were  studied  on  tne  ground,  and  other  notes  taken  from  observations  made  during  an 
extended  tour  of  the  valley. 

"It  will  be  estimated  that  1,000  tons  of  2,000  pounds  each  can  be  shipped  for  each 
foot  of  thickness  from  each  acre.  This  is  to  include  the  total  shipment  of  coal,  includ- 
ing lump,  nut,  and  pea  coal.  This  allows  for  about  700  tons  per  foot  per  acre  to  be 
lost  in  nbs  and  pillars  and  in  'faults'  and  'horsebacks.'    In  many  mines  1,200  tons 
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of  lamp  coal,  besides  the  nut  and  pea  coal,  is  shipped  from  each  acre  for  each  foot  of 
thickness  of  dean  coaL 

"The  above  aasomptions  give  640,000  net  tons  (2,000  pomids)  for  each  foot  of  thick- 
ness for  each  square  mile,  and  this  number  will  be  used  m  the  estimates  made  below." 

The  summary  here  presented  is  of  the  coal  tributary  to  tiie  proposed  slack- water 
improvement,  and  is  made  up  partly  from  the  above-mentioned  report  and  partly 
from  other  sources  and  is  believed  to  be  an  exceedingly  conservative  estimate: 

TODB. 

Lawrence  County,  Ky 150,000,000 

Johnson  CJounty,  Ky 600,000,000 

Martm  County,  Ky 300,000,000 

Floyd  County,  Ky 360,000,000 

Pike  County,  Ky 1,000,000,000 

KnottCounty,  Ky 100,000,000 

Letcher  County,  Ky 100,000,000 

WayneCounty,  W.Va 60,000,000 

Mingo  County,  W.Va 360,000,000 

Total 3,000,008,000 

In  order  to  be  able  to  form  some  idea  as  to  the  significance  of  the  above  figures, 
some  statistical  information  is  given  as  to  the  area,  production,  and  water  diipmeni 
of  coal  in  the  United  States. 

The  Appalachian  coal  field  famishes  about  two-thirds  of  all  the  bitominous  output 
of  the  United  States,  and  is  about  900  miles  long  and  contains  about  63,000  square 
miles.  Of  this  area  West  Vii^gpia  has  17,000  and  Kentuckjr  9,000  square  miles. 
Nearly  one-half  the  latter  lies  tributary  to  the  rivers  under  consideration — ^Big  Sandy, 
Levisa,  and  Tug. 

The  largest  coal-produdng  area  in  this  field  is  that  of  Pennsylvania,  which  ranges 
from  40,000,000  to  60,000.000  tons  per  annum.  Of  this  about  3^000,000  tons  are  ship^ 
by  water  to  Western  ana  Southern  points.  The  total  bitummous  coal  production  of 
the  United  States  varies  from  130,000,000  to  140,000,000  tons  per  annum.  The  total 
lake  shipments  of  bituminous  coal  amount  to  from  6,000,000  to  6,000,000  tons  per 
annum. 

It  will  be  seen  from  the  above  figures  that  the  quantity  of  coal  estimated  in  the 
Big  Sandy  field  is  equivalent  to  the  entire  output  of  the  United  States  for  nearly 
twenty  years,  would  supply  the  production  of  the  Pennsylvania  field  for  over  fifty 
years,  would  furnish  that  transported  from  Pittsburg  by  river  for  one  thousand  years, 
and  would  equal  the  entire  lake  traffic  for  four  hundred  and  fifty  yean. 

VLTABLBB. 

The  following  tables  are  presented  with  this  report: 

1.  Description  of  bench  marks  on  Big  Sandy  River 

2.  Description  of  bench  marks  on  Levisa  Fork* 

3.  Description  of  bench  marks  on  Tug  Fork. 

4.  Shoals  in  Levisa  Fork. 
6.  Shoals  in  Tug  Fork. 

6.  Discharge  measurements.  Big  Sandy  Rivefi 

7.  Discharge  measurements,  Levisa  Fork. 

8.  Dischaige  measurements,  Tug  Fork. 

9.  Elevation  of  low- water  sur&ce  each  mile. 

10.  Distances  to  points  on  Big  Sandy  River. 

11.  Distances  to  points  on  Levisa  Fork. 

12.  Distances  to  points  on  Tug  Fork. 

13.  High  and  low  water  stages  at  Louisa.  Ky. 

14.  High  and  low  water  stages  at  Pikeville,  Warfield,  and  Williamson. 
16.  Average  stupes  of  water  at  Louisa,  Ky. 

Bench  marks. — ui  the  preparation  of  the  description  of  the  bench  marks  complete 
details  were  not  given,  as  many  of  them  have  numerous  reference  points  which  are 
recorded  in  the  survev  books  by  means  of  diagrams.  The  idea  here  is  to  give  suffi- 
cient information  to  nx  the  locality  in  which  the  bench  marks  will  be  found  and 
then  refer  to  the  diagrams  for  the  data  by  which  their  exact  locations  may  be  ascer- 
tained, should  it  not  be  possible  to  find  them  upon  inspection  of  the  locality.  The 
character  of  bench  mark  used  is  described  in  the  second  part  of  this  report 

The  elevations  are  above  mean  sea  level  as  given  by  the  survey  of  the  Ohio  River. 

Shoals. — ^There  are  no  shoals  on  the  Big  &indv  itself.  On  Levisa  and  Tug  forks 
there  are  several  which  have  not  been  mentioned,  in  the  tables  because  their  fall  is 
slight    Some  of  them  were  formerly  quite  formidable,  but  the  filling  up  of  the 
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river  with  sand  and  the  annual  clearing  of  rocks  from  the  chates  and  head  have 
reduced  them  until  they  are  scarcely  noticeable. 

The  distances  ^en  are  from  the  junction  of  the  rivers  at  Louisa.  The  lengths 
are  approximate,  it  being  difficult  to  determine  at  what  point  to  begin  and  end  in 
many  of  the  shoals,  whue  others  are  broken  into  several  small  ripples  and  pools, 
covering  ouite  a  distance  in  the  aggr^;ate,  the  rapid  portion  at  the  same  time  oeing 
but  a  small  percentage  of  the  whole. 

Discharge  meamrements, — ^In  preparing  data  for  the  dischaige  measuremente  the 
following  form  of  notes  was  used: 


Dtotanoe 
to  meter. 

Time. 

Beyolu- 
tlonof 
meter. 

Velocity. 

Distance 
to  rod. 

Depth. 

Aiea. 

Dis- 
chaxge. 

7 
15 
26 
86 
46 

SecondB, 
10 
10 
10 
10 
10 

5.6 
6.0 
9.8 
9.6 

lao 

FOOtr 

teeonds. 
1.87 
1.22 
2.28 
2.20 
2.82 

FeeL 
10 
20 
80 
40 
60 

FbbL 
4.0 
8.6 
8.8 
8.2 
8.2 

20.0 
88.0 
84.6 
82.5 
82.0 

CuMefoot- 

KCOttdt, 
77  A 
46.4 
78.6 
71.5 
74.2 

C^OSS   SLCTIOM   ' 

It  has  not  been  possible  during  the  ]^ast  season  to  secure  an  extreme  low-water  dis- 
charge, and  the  lowest  figures  shown  m  the  tables  indicate  discharges  for  past  low- 
water  stages,  as  also  are  tiie  higher  sta^  given  those  of  past  years. 

Distancea, — ^These  tables  give  the  distances  in  miles  to  well-known  points  along 
the  rivers.  No  attempt  has  been  made  to  give  them  to  each  creek  and  shoal,  but 
simplj  a  considerable  number  to  the  places  most  generally  known.  On  the  Big  Sandv 
the  distances  are  from  the  Ohio,  and  on  Levisa  and  Tug  forks  they  are  given  both 
from  the  Ohio  and  the  mouths  oi  the  streams  themselves. 

Water  gtages, — ^The  tables  of  hiffh  and  low  water  stages  give  the  extremes  of  each 
month  so  far  as  they  have  been  kept  during  the  past  several  years.  Stations  were 
not  established  elsewhere  than  Louisa  until  after  we  completion  of  the  dam  in  1896. 

Tablb  l.^De9cr^ttUm  of  bench  markSf  Big  Sandy  River. 


Ko. 

BleTar 
tlon. 

Station. 

LoeaUtsr. 

DeKriptlon. 

1 

FxL 
648.900 

662.960 

660.870 

664.166 

648.881 

668.788 
662.960 
575.996 

665.178 

669.687 

666.798 

678.691 
669.570 

15 
116 
288 

887+40 
448+90 

676 
820 

967+20 

1,078+60 

1,160+60 

1,280+10 
i;400 

Oatlettabuig 

Foot  of  Webster  street,  66  feet  from  oor^ 

ner  Oakland  avenue. 
26  feet  west  railroad,  at  line  Caldwell  and 

2 

ffnglAni^  F"i.. 

8 

Oampbells  Branch 

Rlchaidflon. 
80  feet  east  railroad,  and  81  feet  B.  20*  W. 

from  trestle. 
628  feet  east  railroad,  at  line  Bryant  and 

Lockwood. 
824  feet  east  store,  at  load  leading  to 

ferry. 
788  feet  east  railroad,  at  road  crossing. 
S.  750  65"  B.,  211  feet  from  hickory. 
68  feet  west  railroad,  and  148  feet  from 

cattle  gnard. 
48  feet  east  railroad,  and  245  feet  from 

endtresUeNaZlS. 
In  line  Maynard  and  Smith,  near  river 

46  feet  west  railroad,  and  20  feet  east 
county  road. 

89.6  feet  west  ofEioe,  near  xoad  to  liver. 

4 
5 

Opposite  Docks  Creek 

Lockwood  Station 

6 

7 

LockNo.2 

8 

Tom  Oaitmill'fi 

9 

Bnrk  Branch 

10 

Gatalpa 

11 

Widow  Halett*8 

12 

Old  Licks 

18 

LockNo.8 
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Tablb  2. — Description  of  bench  marks  on  Levisa  Fork. 


No. 


Elevar 
Hon. 


Station. 


Locality. 


Descriptioii. 


Feet. 
674.288 
679.151 

580.367 

587.999 
591.560 


597.664 


591.506 
592.869 
595.261 

508.894 
605.854 
604.475 
595.106 

609.887 

606.479 

612.849 

604.  S27 
621.884 

618.977 

620.687 

615.909 
621.769 
680.988 

626.061 
681.717 

640.871 
689.906 

644.674 

649.786 
646.916 
660.465 
656.458 

662.875 
667.801 

'667.924 
662.741 
666.824 
678.688 

678.846 
672.671 
682.197 


104+16 
212+20 

819+66 

414+21 
626+69 

688+81 

741+92 

866 

949+60 
1,066+58 
1,160+78 

1,266+93 
1,888+05 
1,478+99 
1,W0+14 

1,722+29 

1,796+86 

1,923+99 

1,907 
2,112 

2,207+72 

2,822+61 

2,420+52 
2,619+88 
2,662+66 

2,764+68 
2,848+84 

2,960+59 
8,097+48 

8,228+88 

8,845+88 
8,488+79 
8,561+53 
8,664+78 

8,782 
8,887+90 

8,990+26 
4,065+90 
4,200+93 
4,802+61 

4,409+21 
4,510+67 
4.626+08 
4,717+28 


Jas.  C.Johns 

Harry  Stanbery 

Torchlight  Tipple 

DeviU  Nubbin 

Opposite  Wm.  Carey's . . . 

Opposite  Shannon  Branch. . 

Else  Station 

Tadpole  Branch 

Hvflreia  Station 

Richardson  Station 

BnmbleBee 

Lost  Creek 

Jesse  Mniray's 

White  House 

Wild  Goose 

Greasy 

Viney  Preston 

Buffalo 

Preston  Branch 

Hells  Gate 

John  Duncan  Shoal 

Opposite  Clate  Preston. . 

Opposite  Polk  Anzier's. . 

Johns  Creek 

Bayes  Ripple 

Moody  George 

Abbott 

Prestonsbuig 

Brandy  Keg 

Sugar  Loaf 

Banner  Bend 

HawesFord 

Cecil  Shoal 

Dayidflon 

SantLayne's 

Mare  Creek 

La3me  Branch 

Lasmesville 

John  Lee  Hatcher 

Cow  Pen 

Stone  Coal 

Keel's  store 

Cecil  place 

Plkevfile 


On  riyer  bank  at  2-mile  stake. 
76  feet  north  trestle  No.  846,  near  right-of- 
way  line. 
160  feet  south  ooal  tipple  and  80  feet  north 

of  switch. 
80  feet  west  railroad  at  cattle  guard. 
South  railroad,  near  line  T.  J.  Burgess  and 

James  Shannon. 
Une  between  T.  J.  Burgess  and  M.  L.  Bur^ 

gesB. 
80  feet  south  line  John  Burgess  and  Gord 

Burgess. 
West  of  railroad,  on  Robert  Preston's  land. 
45  feet  west  railroad,  #  mile  south  station. 
On  river  bank,  i  mile  south  Richardson. 
On  James  Preston's  land,  700  feet  above 

Joseph  Preston's  house. 
Opposite  James  George's, 
i  mile  south  Jesse  Murray's,  near  railroad. 
700  feet  northwest  depots  at  White  House. 
10  feet  east  county  road,  opposite  Widow 

Gambill's  house. 
On  Jos.  Fraley's  farm,  west  bank,  Greasy 

Shoal. 
400  feet  above  Wm.  Preston's  landing  at 

VIney  Preston's  shoal. 
400  feet  below  mouth  Buf&ilo  Creek;  pin  in 

rock. 
Left  bank,  1.600  feet  below  Jeffey  Ripple, 
i  mile  below  Hells  Gate  Shoal,  on  right 

bank. 
Robert    Stafford's    land   above   Dimcan 

Shoal. 
On  line  John  Music  and  Martin  Music,  left 

bank. 
In  flat  rock  |  mile  below  Little  Paint  Creek. 
Opposite  Gobel  Branch. 
James  Wells's  land,  1,600  feet  above  Fra- 

levs  Branch. 
i  mile  above  Moody  George  Shoal. 
On  rock  on  James  Hatcher's  land  below 

Abbott  Creek. 
1,500  feet  east  court-house,  Prestonsburg. 
99.5  feet  8. 16°  20  W.,  laige  rock  In  J.  W. 

Mavo's  field. 
Line  between  F.  Walker  and  Jackson  Dot- 
son. 
Near  coal  chute  on  Martha  Leslie's  land. 
By  lane  near  John  Finlayson's  house. 
1,600  feet  below  R.  Hall's  landing. 
In  Davidson's  orchard,  600  feet  from  monu- 
ment. 
In  Sant  Layne's  orchard. 
1,500  feet  above  Mare  Creek,  line  StiEttoii 

and  Layne. 
Lower  end  Wm.  Layne  farm. 
At  Grimes  Shoal,  on  T.  M.  Layne's  land, 
i  mile  above  shoal,  lower  end  Lowe  farm. 
By  old  schoolhouse,  600  feet  below  Cow  Pen 

Creek. 
800  feet  below  C.  Reynoldflfs  house. 
Near  garden  at  Keel's  store. 
Inside  orchard,  across  road  from  house. 
In  court-house  yard,  near  comer. 


Table  S.-^JDescriptwn  of  bench 

marks  on  Tug  Forh 

No. 

Eleva- 
tion. 

station. 

LocaUty. 

Description. 

1 

FnL 
662.106 

685.067 

685.196 
648.642 
667.822 

689.688 

20+40 

188+96 

204+96 
822+50 
420+66 

684+67 

Point 

Kentucky,  line  James  Fitipatrick  and  Geo. 

2 

CiltSee 

Bartram. 
West  Vireinla,  by  county  road  on  McD. 

Kentucky,  Gid  Williamson's  yard. 

3 

Saltpeter 

4 

Vinson  Branch 

Kentucky,  ♦  mile  below  Vinson  Branch. 

6 

Donitban 

West  Virginia,  100  feet  below  Lace  Hard- 
wick's  bam. 
West  Virginia,  in  yard  at  York's  store. 

e 

Yorkville 
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Tablb  S,'—DescripHon  of  bench  marks  on  Tug  .FbrJb— Continued. 


Na 


Eleva- 
tion. 


Station. 


LocaUty. 


DescriptloiL 


691.676 

608.122 

602.986 
604.701 
699.917 

606.837 
603.182 

609.686 

616.708 

614.487 

616.288 

622.194 
625.376 
621.141 
627.086 

634.281 

689.669 

688.644 

640.881 

640.799 
646.949 

66L186 
650.287 
660.774 


609.+08 

780+71 

820 

922+18 
1,021+62 

1,182 
1,287 

1,888+24 

1,420 

1,531+14 

1,633+91 

1,757+42 
1,663+26 
1,963+06 
2,053+64 

2,166+14 


2,392+26 
2,608+40 


2,760 

2,910 

8,012+48 

8,096 


Tellow  Creek 

Oppodte  Baker  Branch 

Yankee  Gopl«y , 

John  Smith , 

Bndioott  Shoal 

Fluty  Uok 

BuU  Greek 

Big  Elk. 

Seven  Homa 

Silver  Creek. 

Stone  Coal 

Llok  Shoal 

Warfleld 

Wolf  Creek 

Wolf  Shoal 

Long  Branch 

Naugatuck , 

Qranny  Starr 

JoDempeey 

Nolan , 

Alley  Uland , 

Sugartree  Fills , 

Naoslmon 

Willianuon , 


W«rt  Virginia,  month  of  lane.  Hose  Dam- 

ronland. 
W€8t  Virginia,  by  road  and  rock  fence  op- 
posite Baker  Branch. 
Kentucky,  npper  side  Copley's  orchard. 
Kentucky,  garden  fence  near  Curry's  bam. 
West  Virginia,  line  Robert  Mead  and  Isabel 

Sammons. 
West  Virginia,  In  Robert  Copley's  orchard. 
West  Virginia,  at  Sam  Cnim's  bam,  below 

Bull  Creek. 
West  Virginia,  200  feet  below  SU  Grum's 

house. 
Kentucky,  100  feet  above  Nep  Harmon's 

house. 
Kentucky,  200  feet  above  TOlbert  Roman's 

house. 
West  Virginia,  260  feet  above  Wm.  Mead's 

store. 
West  Virginia,  in  Harvey  Stepp's  field, 
kentncky,  in  J.  D.  Barret's  yard. 
Kentucky,  LOOO  feet  below  Wolf  Creek. 
Kentucky,  300  feet  above  John  Evans's 

house. 
West  Virginia,  upper  end  James  Evans's 

farm. 
WestVirginiiL  between  river  and  railroad, 

nearsawmlU. 
West  Virginia,  between  Oldfleld  Branch 

and  Davis  Branch. 
West  Virginia,    above   Pempsey   house, 

between  railroad  and  river. 
West  Virginia,  250  feet  above  sehoolhouse. 
West  Virginia.  SO  feet  from  Norfolk  and 

Western  Railroad,  i  mile  above  Adrian 

Hatfield's. 
West  Virginia,  above  Tom  Stent's  house, 

between  railroad  and  river. 
West  Virginia,  on  J.  B.  Slater's  Uam,  on 

river  bank. 
Wert  Virginia,  Injailyard. 


Tablb  4. — Shoah  in  Levisa  Fbrh, 
[Measurements  from  Louisa  to  head  of  shoals.] 


Nam& 

Distance. 

Length. 

Eleva^ 
tion. 

Esll. 

Fan  by 
survey 
1876. 

White  House .a.».a              ^        ^^  a.... .4.  . 

Jfiles. 
28.6 
29.8 
82.8 
88.4 
88.9 
86.1 
40.0 
40.8 
41.8 
42.8 
46.1 
48.2 
49.2 
60.8 
61.2 
68.3 
66.0 
60.4 
63.2 
69.4 

7ad 

7&4 
7&6 
78.4 
86.9 
86.8 

700 

1,600 

2,000 

^SOO 

400 

8,600 

400 

800 

400 

400 

800 

800 

700 

600 

600 

600 

700 

200 

1,000 

600 

700 

800 

400 

2,800 

200 

1,000 

IbeL 

661.69 
666.47 
660.81 
661.99 
662.99 
668.42 
671.68 
672.68 
678.77 
676.84 
676.60 
66L78 
684.80 
686.60 
686.64 
689.06 
692.76 
697.64 
600.97 
609.47 
612.10 
614.16 
620.40 
622.16 
682.46 
683.07 
684.61 

FeeL 

1.14 

1.14 

L68 

L41 

.90 

6.07 

L06 

.89 

1.28 

2.00 

.60 

.94 

2.24 

L20 

.88 

.40 

.98 

L82 

.67 

.61 

.98 

.74 

1.99 

1.47 

8.06 

.60 

.71 

FbA. 
8  88 

WildOooee 

1  10 

Qre«sy 

8.67 

liftfeProBton ,  ....a.       ............... 

60 

Vihey  Preston 

.96 
4.2 

Bufff&o 

Hells  Gate 

2.0 

Devils  Drawbars 

Jo>»n  Duncan 

Widow  Preston 

Auxier 

Hager 

2.66 

1  99 

Bayes  Ripple 

Moody  Oeorsre 

1  80 

Abbott.....?!:::::::::;::::;:::;::::::::;;::;:::::: 

2.07 

Prestonsbuig 

1  88 

Sugar  Loaf  Shallows 

Banner .  . 

Ivy 

Isji^  fls  Mill  Dam . 

Stratton 

Grimes 

John  Lee  Hatcher ...           ... 

liOng . 

Cedar 

Pikffville... 
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Tablb  6,—ShoaU  in  Tug  Fork, 
pCouniiementB  from  Louiaa  to  head  of  shoalflj 


Name. 

Dlatanoe. 

Length. 

Eleva- 
tion. 

Fall. 

Fall  by 

survey 

1875. 

Fall  by 
1884. 

ITnllf. ..........                           

10.6 
18.8 
15.0 
15.8 
16.7 
18.7 
20.4 
2L6 
22.7 
28.4 
26.8 
27.1 
88.0 
88.9 
84.4 
87.9 
88.8 
89.4 
89.6 
40.0 
40.7 
41.8 
48.2 
44.8 
45.0 
46.4 
48.0 
49.8 
60.1 
61.6 
61.7 
62.7 
63.9 
66.8 
65.9 

FteL 
800 
800 
600 

600 
800 
1,200 
1,200 
600 
700 
600 
150 
700 
400 
200 
500 

800 
600 
800 
900 
160 
600 
400 
800 
400 
600 
800 
200 
1,000 
400 
600 
400 
800 
600 
150 

688.94 
641.78 
644.16 
645.71 
647.00 
649.44 
662.77 
663.92 
555.12 
666.44 
558.81 
564.21 
671.91 
573.15 
574.82 
582.29 
583.70 
586.06 
687.80 
589.54 
690.80 
698.88 
605.82 
696.80 
588.22 
600.81 
608.06 
604.85 
607.50 
609.19 
610.68 
612.96 
615.86 
617.58 
619.60 

0.41 

.88 

.86 

1.21 

.84 

.44 

L72 

.55 

.80 

.58 

.42 

8.06 

2.88 

.96 

1.38 

4.22 

1.85 

.86 

1.22 

1.42 

.62 

8.41 

1.25 

L81 

1.38 

1.96 

1.28 

.66 

2.65 

.69 

1.49 

2.06 

1.87 

1.36 

2.06 

Feet. 
8.50 
2.86 

Feel. 
0  40 

Oopl07 

2.05 

Dnir 

.57 

TwtetlM 

2.10 
1.17 

2.49 

Johngmith .. 

1.15 

1.62 

WhlttBend 

1.55 

Gftlf  Gieek 

83 

SS/r^:::;;;;::::::::::::::::::::;::: 

1.78 

Turkey 

2.20 

FUhTiap 

.20 

Omm  Vm  Pftin 

4.81 

lick 

4.67 

.95 

1.60 

8  62 

.71 

Buck  Creek 

2  44 

^.^T!!!.:::;::;;:::::::::::::::::::::: 

7.41 

Sand  Gat 

75 

Yorie  Sluice 

2.02 

Faxdey  or  Big  Bmnch 

1  85 

1.87 

Garter 

.61 

Pigeon 

8  56 

LevlStaAr 

LOO 

Gmnny  Btarr 

L75 

Mt  Sterling 

1.28 

Jo  Dempfley. 

1.58 

Coleman 

1.62 

Tm\\ 

Jimmy  Taylor 

2.57 

Alley  island 

Lll 

AllAyMm  pam. 

L88 

Buffalo 

.96 

Sugar  Tree  IiWLs 

1.46 

Upper  Turkey 

Nauflimon 

2.16 

TABLk  6. — DiMchaarga  in  Big  Sandy  River  below  Dam  No.  3,  Louiaa,  Ky. 


Stage  above  low  water. 

Mean 

Dis- 
chaige 

per 
second. 

Date. 

Rising. 

lUling. 

Standing. 

velocity 

per 
second. 

Bemarka. 

Oct  22,1887.. 

0.0 
L8 

FeeL 

OubicfeeL 

48 

261 

1,242 

1794 

2^426 

8,819 

4,910 

4,029 

4,817 

6,862 

7,760 

6468 

2,000 

8^980 

9,068 

10,625 

11,140 

12,586 

18,487 

14,288 

14,990 

16,988 

14,269 

18,900 

20,860 

19,678 

21,505 

46^260 

After  completion  of  dam. 

Oct.Sl900.. 

L47 
L80 

June  10.1886. 

L9 

1891..... 

i's 

Szaet  date  unknown. 

igf.!h!!f!:: 

8.8 
8.8 
4.8 
4.4 
5.1 
6.8 
6.8 

2.11 
2.72 
2.99 
2.76 
2.88 
8.21 
8.42 
8.14 
LOO 
8.89 
8.56 
8.72 
4.00 
4.06 
4.50 
4.21 
4.10 
4.80 
8.88 
4.64 
4.71 
4.78 
4.70 
6.80 

Da 

1891 

Do. 

July  26, 1891.. 

Da 

1891 

Do. 

July  26, 1891. 

6.6 

Apr.  18, 1886.. 

6.9 

Backwater  from  Ohio  near. 

i^:.^.!??!: 

7.2 
7.8 
8.8 
8.9 
9.8 
9.6 
10.8 

1891 

Da 

iSf:.'*'.^: 

Da 

i^;.*^.^: 

Da 

Feb.  17,  1886. 

ILO 

1801 

1L8 

Do. 

^j.'^.^: 

12.1 

12.8 
18.8 
18.8 
14.5 
28.8 

Do. 

1891 

Do. 

iSf:S;lfg: 

Mar.  81, 1886. 
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Tablb  7.—DUcharge8  in  Levisa  Fork. 


liucation. 


Stage  above  low 
water. 


BisiDg.     Falling. 


Diflohaigt 
peraeo- 


Not.  8pl899 
Oct  22,1900 
Sept  22,1900 

Do 

Sept  28,1900 
Sept  24,1900 

Do 

Sept  25,1900 


Above  Gallup. 

.....do 

....do 

White  House.. 

PaintmrtUe 

PrestoDsboig.. 
Mud  Greek.... 
Pikeyille 


0.7 
0.7 
0.7 
L8 


0.2 
0.6 


X.0 
1.4 


OMbk/eeL 
66 
120 
868 


917 
848 


Tablb  8.— DucAor^  in  Tug  Forh 


D«te. 

Location. 

Stage  aboTe  low 
water. 

Diaohaif* 
peraeo- 

Bldng. 

Falling. 

ood. 

Not.    7,1899 
Oct   28,1900 
Oct     4,1900 
Oct     8,1900 
Oct     2,1900 

1  >an     y inflOn  '8     ......    ......TTr...TTr.Tr^T,,TrT.T*T.TTTrT-. 

0.8 

Ckibte/eeL 

do 

0.6 

78 

PWls 

1.0 
LI 
1.2 

171 

Warfleld 

198 

Wllliamaon .....T..T..Tx..T.-TT.rr...,rT... 

198 

Tablb  9. — Elevation  of  huMJoaier  turfaee  <U  l-tmU  inienaiU. 
[Distanoea  measured  from  the  Ohio  BiTer.] 


Big  Sandy. 

LeTlaaPork. 

Tug  Fork. 

1 

i 

1 

t 

jl 

j 

1' 

t 

Il 

! 

1 

1 

1 

0 
1 
2 
8 
4 
6 
6 
7 
8 
9 
10 
11 
12 
18 
14 
16 
16 
17 
18 
19 
20 
21 
22 
28 
34 
26 
26 
S7 

S 

80 
81 

488.91 
486.00 
499.10 
499.88 
499.66 
600.90 
602.80 
608.60 
604.02 
606.46 
606.92 
606.22 
606.66 
606.88 
606.66 
606.74 
610.24 
611.20 
612.66 
512.60 
612.76 
618.84 
616.60 
614.80 
616w00 
617.10 
618.00 
^680.71 

6.09 

4.10 
.28 
.27 

1.26 

1.90 
.70 

L12 
.84 
.46 
.80 
.88 
.28 

1.72 
.19 

L60 
.96 

1.85 
.06 
.16 
.69 
.26 
.70 
.70 

X.10 

.90 

12.71 

6.09 

10.19 

10.47 

10.74 

11.99 

^•T9 

i9 

1 

16 

a 

a 

A 

12 

A 

B 

B 

i9 

M 

19 

(4 

18 

18 

-.,.J9 

26.09 

88.19 

89.09 

4L80 

\\\\\\\'.      " 

680.71 
680.71 
600.71 
680.71 
680.71 

0.00 
.00 
.00 
.00 
.09 

4L80 
4L80 
4L80 
41.80 
4L80 

■"  0 

\ 

8 

4 

680.71 

6eo.n 

680.71 
680.71 
680.71 

0.00 
.00 
.00 
.00 
.00 

4L80 
41.80 
4L80 
4L80 
4L80 

^  Fool  AbOTO  dim  No.  1 
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Table  9. — ElevaHon  of  louMvcUer  gurface  ai  l-mile  ini€rwi&— Continued. 
[Difltancee  measured  from  the  Ohio  River.] 


Big  Sandy. 

LerisaFork. 

TugFork.                1 

1 

! 

i 

1 

1 

i 

i 

i 

1 

i 

1 

1 

82 
88 
84 
86 
86 
87 
88 
89 
40 
41 
42 
48 
44 
46 
46 
47 
48 
49 
60 
51 
62 
68 
64 
66 
66 
67 
68 
69 
60 
61 
62 
68 
64 
66 
66 
67 
68 
69 
70 
71 
72 
78 
74 
76 
76 
77 
78 
79 
80 
81 
82 
88 
84 
86 
86 
87 
88 
89 
90 
91 
92 
96 
94 
96 
96 
97 
96 
.99 
100 

m 

102 

6 
6 
7 
8 
9 
10 
U 
12 
18 
14 
16 
16 
17 
18 
19 
20 
21 
22 
28 
24 
26 
26 
27 
28 
29 
80 

88 
84 
85 
86 
87 
88 
89 
40 
41 
42 
48 
44 
45 
46 
47 
48 
49 
60 
61 
62 
58 
64 
66 
66 
67 
68 
69 
60 
61 
62 
68 
64 
66 
66 
67 
68 
60 
70 
71 
72 
78 
74 
76 

580.71 
530.71 
530.71 
680.71 
580.71 
681.60 
532.10 
584.66 
686.79 
687.18 
538.70 
689.46 
589.78 
640.00 
641.79 
648.20 
644.70 
645.00 
645.28 
646.44 
647.62 
548.65 
550.87 
552.90 
554.86 
556.53 
557.52 
668.58 
660.40 
663.00 
563.86 
568.26 
568.51 
668.85 
569.64 
571.68 
572.49 
578.71 
676.84 
676.84 
676.60 
577.46 
679.66 
681.10 
682.06 
584.80 
585.76 
686.64 
688.88 
690.88 
692.26 
693.06 
698.87 
698.69 
694.68 
696.60 
597.82 
699.00 
600.06 
601.28 
602.60 
604.27 
606.26 
607.48 
608.00 
610.20 
612.28 
612.88 
618.17 
614.82 
61A.92 

.00 

.00 

.00 

.00 

.00 

.89 

.50 

2.46 

1.24 

1.89 

1.52 

.76 

.82 

.22 

1.79 

1.41 

1.60 

.80 

.28 

1.21 

1.18 

.98 

1.82 

2.68 

1.96 

1.67 

.99 

1.06 

1.82 

2.60 

.86 

4.90 

.28 

.84 

.09 

1.99 

.96 

1.22 

2.18 

.00 

.76 

.86 

2.20 

1.46 

.96 

2.24 

L46 

.88 

1.69 

2.06 

L87 

.78 

.84 

.22 

1.04 

1.87 

1.82 

1.18 

1.08 

L16 

L87 

L67 

L96 

1.28 

.62 

2.20 

2.08 

.10 

.79 

1.66 

1.10 

41.80 
41.80 
4L80 
41.80 
41.80 
42.69 
48.19 
45.64 
46.88 
48.27 
49.79 
60.55 
50.87 
51.09 
52,88 
54.29 
56.79 
56.09 
56.82 
67.58 
68.71 
69.64 
61.46 
68.99 
65.95 
67.62 
68.61 
69.67 
71.49 
74.09 
74.45 
79.86 
79.60 
79.94 
80.63 
88.62 
88.58 
84.80 
86.98 
86.93 
87.69 
88.54 
90.74 
92.19 
98.16 
96.89 
96.86 
97.78 
99.42 
101.47 
106.84 
104.12 
104.46 
104.68 
106.72 
107.59 
108.91 
110.09 
111.17 
U2.82 
118.69 
116.86 
117.84 
118.67 
119.09 
121.29 
128.87 
128.47 
124.26 
126.91 
127.01 

6 

10 
11 
12 
18 
14 
16 
16 
17 
18 
19 
20 
21 
22 
28 
24 
25 
26 
27 
28 
29 
80 
31 
82 
88 
84 
85 
86 
87 
88 
89 
40 
41 
42 
48 
44 
45 
46 
47 
48 
49 
60 
61 
62 
58 
54 
56 
66 
57 
68 

680.71 
681.07 
682.40 
634.04 
586.15 
538.04 
539.07 
689.16 
540.82 
542.53 
544.24 
645.76 
647.18 
547.98 
549.60 
561.08 
552.71 
564.87 
555.57 
556.85 
557.80 
560.05 
561.76 
664.27 
566.00 
565.76 
567.56 
568.56 
571.94 
578.18 
574.90 
575.80 
577.80 
582.83 
583.75 
589.64 
590.47 
591.07 
594.07 
695.47 
698.64 
698.85 
601.24 
608.17 
608.62 
604.85 
608.08 
610.87 
618.08 
616.86 
616.16 
619.76 
620.56 
622.00 

.00 

.86 
1.88 
1.64 
2.11 
1.89 
1.06 

.08 
L67 
1.71 
1.71 
1.82 
1.87 

.80 
1.67 
1.53 
1.68 
1.66 
1.20 
1.28 

.95 
2.25 
1.71 
2.51 

.78 

.76 
1.80 

.99 
8.89 
1.24 
1.72 

.90 
2.00 
4.68 
1.42 
6.79 

.98 
8.60 

.00 
1.40 
8.17 

.21 
2.89 
1.98 

.86 
1.88 
8.28 
2.29 
2.66 
2.88 

.80 
3.60 

.80 
1.44 

41.80 
42.16 
48.48 
45.18 
47.24 
49.18 
50.16 
50.24 
61.91 
58.62 
66.88 
56.86 
58.22 
59.02 
60.59 
62.12 
68.80 
65.46 
66.66 
67.94 
68.89 
71.14 
72.85 
76.86 
76.09 
76.85 
78.65 
79.64 
88.06 
84.27 
85.99 
86.89 
88.89 
93.42 
94.84 
100.68 
101.66 
106.16 
106.16 
106.66 
109.78 
109.94 
112.88 
114.26 
114.61 
116.94 
119.17 
121.46 
124.12 
126.46 
127.26 
180.86 
131.66 
188.09 

....•••% 
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Tablb  9, — Elevation  of  low-water  eurface  at  l-rrdle  intervals — Gontmaed. 
[Distances  xneMored  from  the  Ohio  River.] 


Big  Bandy. 


Leviaa  Fork. 


Tug  Fork. 


3 


3 


I 


3 


I 


1 


108 
104 
105 
106 
107 
108 
109 
UO 
111 
112 
118 
114 
116 
1151 


617.80 


620.68 
622.15 
628.66 
624.78 
626.02 
627.17 
628.04 
628.76 
682.46 
688.10 
688.79 
88i|  685.60 


1.88 

8.82 

.06 

1.47 

1.51 

1.07 

1.29 

1.16 

.87 

.72 

8.70 

.64 

.69 

1.71 


128.89 
131.71 
181.77 
183.24 
134.76 
186.82 
137.11 
188.26 
139.18 
139.86 
143.55 
144.19 
144.88 
146.69 


Tablb  10,— Distances  from  the  Ohio  River  at  CaUett^mrgf  Ky.,  to  points  on  Big  Sandy 
River f  measured  along  center  line  of  stream. 


Name  of  place. 

Distance. 

Name  of  place. 

Distance. 

LockNo.l 

MUa. 
0.8 
1.0 
2.0 
4.6 
6.4 
7.3 
8.4 
10.1 
11.4 
18.0 

Tiirmans  Fftrry r .,  t  - 

Miles. 
14.0 

Cheasapeake  and  Ohio  Railroad  bridge. 
England  Hill 

Buchanan . . . .' r ..... . 

14.7 

Dean  Bend 

16.8 

Campbells  Branch 

Hnbbazdstown 

18.5 

BavaflTA  Branch    

Blaine 

19.9 

Nigger  Head 

FullerB 

Old  Licks 

22.0 

Wert  Virginia,  Whites  Creek 

24.8 

Durbin  Greek 

Lock  No.  8 

26.5 

Cragston  Creek 

liouisa.............. ,_.,,„,,..,- 

27.0 

Lock  No.  2 

Tablb  11,— Distances  from  Ohio  River  at  QxtleUsburg,  Ky,y  and  from  the  mouth  at  LovisOf 
Ky,f  to  points  on  Levisa  Fork,  measured  along  center  line  of  stream. 


Distances  from— 

Name  of  place. 

Louisa. 

OkUetts- 
burg. 

Louisa 

MUes. 
0.0 
2.7 
6.0 
8.9 
12.1 
15.0 
17.6 
19.2 
20.8 
28.5 
24.8 
27.6 
81.2 
86.8 
88.6 
40.0 
42.8 
45.6 
46.$ 
49.8 

Miles, 
27.0 

Three-mile  Bridge 

29.7 

Torchlight  Tippfe 

33.0 

GrifflthB  Creek 

85.9 

ghannnn  nmnch  -,-........ .  -  - .  -  - r 

89.1 

QAonres  Creek 

42.0 

Old  reach  Orchard   r - 

44.6 

RichardRon ^^t- 

46.2 

Qrayes  Shoal. 

47.8 

Lost  Creek 

60.6 

Chestnut .......^..t 

61.8 

White  House... 

54.5 

Toms  Creek........... ,--,.,.,,,.. - 

68.2 

Buffalo  Creek ....^ 

68.8 

Paintsvllle 

66.6 

Hells  Oate 

67.0 

Widow  Preston  Shoal 

69.8 

lftUrtPO<nt       r.r...,.T,T,,r     ,rT ,.. r 

72.6 

Johns  Creek 

78.8 
76.8 
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Tablb  lh—J>i$Umce8fr(m  Ohio  River  at  OailetUiburg^  Ky,,  etc — Continaed. 


Distances  from— 

Name  of  place. 

LoQlm. 

CaUetto- 
bnzg. 

Mood  a«o» 

MUea, 
51.0 
52.1 
68.8 
54.9 
66.1 
59.5 
61.9 
65.0 
67.5 
60.6 
72.5 
75.5 
79.8 
88.0 
88.5 

MOet. 
78.0 

Patrick  fi^m^ 

79.1 

80.8 

8L9 

Brandy  Kcff* ...r. 

85.1 

Rii^r  Ijoaf T. 

86.5 

Cow  Creek - 

88.9 

Beaver.. • 

92.0 

Pnter 

94.5 

Ivy 

96.6 

Mare  Creek 

99.5 

Mud 

102.5 

Oow  Feo 

imIs 

Stone  Coal 

110.0 

Pikeyille 

115.5 

Tablb  12. — Didances  from  Ohio  River  at  CaUeUsbfurg^  Ky.,  and  the  mouth  at  LouUa,  Ky., 
to  points  on  Tag  Fbrk^  meamred  along  center  Une  of  stream. 


Distanoes  from— 

Nameofidaoa. 

Looim. 

OatlettB* 
burg. 

l^im, 

Jflfet. 
0.0 
8.7 
7.4 
0.9 
10.4 
15.0 
16.7 
18.0 
21.8 
24.0 
25.5 
27.0 
80.6 
88.7 
8t6 
86.5 
40.0 
4L9 
45.1 
48.7 
51.4 
62.7 
58.9 
57.8 
58.1 

MUet. 
27.0 

BftlUM^tre .....  .  .....                  

80.7 

Donlthan 

84.4 

Lost  Creek 

26.9 

li^ll* 

87.4 

Drair 

42.0 

John  Smith  Sboal 

48.7 

O-mn  Creek 

45.0 

Calf^reek 

48.8 

Torkey  .••••.• 

51.0 

Big  Elk 

62.5 

54.0 

Stone  Coal 

57.6 

Marrowbone.  ••••••. 

60.7 

WarHeld 

61.6 

Wolf  Creek 

68.5 

Long  Branch 

67.0 

Pigeon,  or  Naagatook 

68.9 

Mount  Sterling'. 

72.1 

Nolan 

75.7 

Alli^ylBland 

78.4 

BufMo 

79.7 

Sugar  Tree  lUlB. 

80.9 

Wfiliammi 

84.8 

Fttid  Greek 

85.1 
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1884. 


188ft. 


1886. 


1887. 


1888. 


1889. 


1800. 


1891. 


20.0 
8.0 

4ft.8 
8.0 

86.0 
8.6 

2ft.O 
5.0 

10.6 
8.4 
8.8 
2.8 
5.8 
1.7 
7.6 
L6 
1.6 

a« 

2.1 

a7 

2.8 
0.8 
8.7 
1.4 


28.0 
8.0 

12.6 
4.6 

10.6 
8.4 

96.0 
4.0 

16.8 
8.8 

10.9 
2.6 
2.6 
1.6 
9.8 
2.0 
2.0 
1.2 

18.8 
1.8 

10.8 
8.8 

17.6 
8.8 


16.8 
8.8 

21.6 
5.0 

84.0 
8.7 

40.8 
4.0 

29.6 
8.8 

14.2 
8.8 

20.6 
1.2 
9.0 
2.0 
2.9 
L7 
1.8 
1.0 

10.5 
1.2 

18.2 
8.8 


1&8 
4.2 

41.2 
9.6 

22.8 
8.4 

27.8 
8.8 

16.9 
2.8 
9.5 
2.4 
8.0 
1.6 
2.9 
1.4 
1.4 
0.7 

.L4 
1.0 
1.8 
1.0 
2.9 
1.4 


9.4 
2.0 

18.8 
8.0 

17.2 
4.0 

10.0 
8.2 
7.4 
2.4 

10.9 
L7 


16.8 
4.7 

21.6 
4.0 

12.2 
4.6 

18.9 
8.9 

12.8 
4.1 

19.6 
5.4 

12.5 
4.0 
9.6 
2.7 
7.4 
2.0 
4.9 
2.8 

16.0 
4.4 

10.6 
4.6 


28.0 
6.8 

46.2 
6.6 

40.0 
8.6 

20.4 
6.4 

26.3 
6.6 
6.8 
2.9 
9.2 
2.5 
9.5 
2.9 
6.7 
2.7 

12.6 
2.4 
8.2 
8.2 

22.0 
8.0 


26.8 
7.1 

84.5 

U.9 

28.6 
7.2 

20.0 
6.5 
9.9 
2.8 

18.6 
4.0 
9.3 
2.7 

16.0 
2.9 
6.1 
2.1 
2.8 
2.0 
6.4 
1.9 

10.0 
8.0 


Montlia. 


1882. 


1894. 


1886. 


1897. 


1898. 


1899. 


1900. 


January... 
February.. 

March 

April 

May 

June 

July 

August.... 
September. 
October  ... 
Noyember. 
December. 


26.1 
6.6 

18.2 
4.6 

28.4 
4.1 

40.6 
6.6 

12.7 
5.6 

11.9 
8.7 

11.0 
8.0 
4.8 
2.4 
2.8 
1.8 
1.8 
1.6 
&0 
L6 
8.0 
3.1 


18.2 
4.6 

48.0 
6.5 

11.7 
4.8 

22.8 
4.7 

84.2 
6.0 

14.8 
8.6 
6.4 
8.0 
&6 
1.9 
6.2 
1.6 

12.8 
2.6 

10.6 
8.8 

18.6 
4.2 


7.9 
4.8 

29.1 
6.0 

14.8 
6.1 

18.6 
6.0 

11.8 
4.0 
4.8 
2.7 
4.4 
2.6 
6.1 
2.2 
8.4 
L6 
L5 
L2 
8.0 
L2 
6.1 
8.0 


27.0 
6.8 

11.2 
4.0 

18.6 
6.9 

10.0 
6.2 

18.8 
5.5 
6.6 
2.8 

22.6 
8.0 

10.6 
2.9 
6.9 
2.1 
2.0 
L6 
8.6 
1.9 
6.6 
2.9 


6.8 
8.2 

16.0 
4.8 

88.4 
4.8 

86.0 
4.8 
5.0 
8.0 

18.0 
2.9 

19.8 
5.1 

17.2 
8.8 
5.1 
8.2 
6.9 
8.8 

18.6 
8.4 

16.4 
4.0 


6.9 
8.8 

46.6 
6.8 

82.2 
6.2 

26.6 
4.2 

20.1 
4.4 

16.0 
1.6 

18.0 
8.0 
8.6 
2.6 
8.0 
2.6 
4.0 
2.0 
2.0 
2.0 
4.6 
2.0 


16.6 
8.8 
7.0 
4.6 

28.0 
4.0 

26.0 
6.0 

17.0 
5.8 

16.0 
2.0 
9.8 
8.0 

88.0 
6.0 
6.0 
8.0 
7.6 
8.0 
8.7 
8.0 
9.4 
6.6 


80.0 
5.7 

82.0 
6.5 

48.0 
9.5 

20.5 
5.6 

16.4 
4.2 

18.6 
4.1 
4.9 
2.6 
6.0 
8.0 
2.8 
2.6 
2.6 
2.8 
8.4 
2.8 
6.0 
2.8 


10.0 
4.0 

16.5 
4.2 

26.0 
6.1 
7.4 
4.6 

12.8 
4.8 

18.4 
8.2 
8.8 
2.6 
7.0 
8.0 
5.5 
8.0 
4.6 
2.7 

81.6 
8.0 

17.4 
4.0 
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Table  14. — High  and  low  waJUr  aUigea  at  PikevUU,  Warfidd,  and  Williamson. 


Months. 

Pikevllle. 

Warfield. 

Williamson. 

18W. 

1896. 

1899. 

1898. 

1899. 

1900. 

1897. 

189& 

1899. 

1900. 

JanuAiT 

10.0 
2.9 

19.6 
2.7 

19.4 
8.9 
8.2 
2.0 
8.4 
1.8 
4.8 
1.2 
1.6 
0.6 
1.7 
0.4 
0.7 
0.2 
1.2 
0.1 
0.7 
0.2 
2.8 
0.8 

4.2 
LO 
8.2 
0.8 
17.6 
1.8 
8.6 
1.9 
9.4 
L8 
7.2 
0.9 
3.7 
0.8 
3.4 
0.8 
2.8 
0.8 
1.8 
0.6 

16.0 
1.6 

16.0 
1.6 

16.0 
2.0 
6.0 
1.0 
8.0 
0.8 
3.6 
0.6 
0.4 
0.0 
0.6 
0.0 
0.0 
0.0 
0.0 
0.0 
1.0 
0.4 
8.0 
0.6 

4.0 

1.0 

Febnuiry 

7.0 

1.0 

Hareh 

14.0 

1.6 

April 

6.0 
1.8 
9.0 
0.8 
8.0 
0.8 

0.8 
4.0 
1.0 
80.0 
0.8 
1.8 
0.3 
8.4 
0.8 
8.6 
0.8 
4.0 
1.8 

2.6 

1.2 

May 

16.0 
1.0 
9.0 
0.0 
7.0 
0.0 

18.0 
0.0 
0.0 
0.0 
4.0 
0.0 
2.0 
0.0 
2.0 
0.0 

'■■*6.6* 

0.0 
4.0 
0.0 
1.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2.6 
0.0 

i2.6 

1.6 
8.0 
0.0 
6.0 
0.0 
25.0 
0.0 
0.6 
0.0 
4.0 
0.0 
1.0 
0.0 
8.0 
0.0 

6.0 

Jqne ^  ^  ^ 

'"ii.'6* 

L6 
8.0 
0.8 
2.0 
0.8 
1.0 
0.8 
0.8 
0.6 
0.8 
0.6 
L6 

1.0 
6  4 

July 

0.8 
2.0 

August 

0.7 
8.6 

Beptembor . 

0.2 
2.0 

October 

0.0 
1.2 

November 

0.7 

December 

Table  15. — Average  stages  of  vxUer  at  Louisa,  Ky, 


Months. 

1888. 

1884. 

1886. 

1886. 

1887. 

1688. 

1889. 

1890. 

189L 

jHnii<^ry .......... 

8.0 
24.8 
19.6 
10.4 
6.6 
8.4 
2.6 
2.6 
1.2 
0.9 
L2 
2.6 

6.4 
6.0 
6.6 
9.0 
6.6 
4.2 
2.0 
8.6 
1.6 
2.6 
6.9 
6.2 

9.1 
9.8 
9.8 
17.0 
8.1 
8.3 
6.8 
4.6 
1.9 
1.8 
8.1 
7.8 

7.6 
18.6 
9.9 
10.9 
6.1 
4.1 
2.0 
1.7 
0.9 
1.1 
L4 
2.1 

4.7 
6.6 
6.6 
4.9 
8.6 
8.8 

9.1 
8.0 
8.1 
6.9 
6.6 
10.6 
6.6 
6.1 
8.8 
8.6 
9.1 
6.6 

9.7 
17.9 
19.7 
11.6 
11.6 
4.6 
4.6 
4,7 
3.6 
4.8 
4.4 
6.1 

12.4 

February 

20.9 

March..' 

14.9 

April 

11.0 

May.i"!.:.;:::::: 

3.8 

June 

8.5 

July 

4.7 

August 

1.2 
0.9 
1.9 
8.7 
6.6 

6.7 

September 

2.7 

October 

2.2 

November. 

8.0 

December 

6.1 

Average 

12.6 

6.8 

4.9 

7.2 

6.6 

•4.7 

6.9 

8.6 

7.9 

Months. 

1892. 

1896. 

1894. 

1896. 

1896. 

1897. 

1896. 

1899. 

1900. 

January ........... 

10.0 
6.6 
11.1 
13.9 
8.7 
6.7 
6.1 
8.2 
2.2 
1.7 
8.2 
4.9 

8.6 
16.8 
7.7 
9.9 
12,8 
6.6 
8.8 
8.2 
2.6 
6.1 
6.8 
6.6 

6.6 
10.8 
7.9 
7.1 
6.9 
8.6 
8.8 
2.9 
2.0 
1.4 
2.8 
8.8 

11.9 
6.9 

11.9 
7.8 
8.6 
3.9 
6.7 
5.2 
3.8 
1.8 
2.8 
8.9 

4.7 
8.9 
11.1 
9.7 
8.7 
6.4 
8.6 
8.0 
4.0 
4.6 
6.1 
7.6 

6.0 
17.7 
14.6 
9.7 
8.8 
6.0 
6.8 
2.9 
2.7 
2.6 
2.0 
8.2 

7.3 
6.8 

10.6 
9.8 
8.7 
6.6 
&6 

11.1 
4.0 
6.2 
6.4 
6.4 

12.8 
16.9 
19.2 
9.8 
7.9 
6.7 
8.8 
8.9 
2.6 
2.4 
2.9 
8.8 

6  7 

February 

8.9 

March 

10.6 

April 

6.7 

fiSy. ::.:..:. :.!... 

6.9 

June 

6.7 

July 

4.8 

4.6 

September 

8.9 

October 

8.4 

7.6 

December 

6.8 

Average 

&4 

7.8 

4.8 

6.0 

6.9 

6b7 

7.1 

7.6 

6.1 

I  Five  months. 


*8ix  months. 
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CONCLUSION. 

In  closing  this  report  I  desire  to  say  that  this  survey  has  emphasized  certain  ^ts 
already  prettv  well  known  and  made  certain  some  things  which  were  more  or  less 
in  doubt.    The  facts  established  may  be  enumerated  as  follows: 

(1)  The  rivers  surveyed  are  not  capable  of  satisfactory  improvement  by  means  of 
works  of  regulation  and  contraction  because  of  the  scarcity  of  water  during  the  dry 
season. 

(2)  They  are  capable  ot  improvement  by  means  of  locks  and  dams,  particularly 
movable  dams. 

(3)  The  character  and  quantity  of  coal  adjacent  to  these  streams,  when  developed, 
will  amply  justify  the  construction  and  maintenance  of  a  slack- water  sjnstem. 

(4)  Tne  estimates  heretofore  submitted  will  cover  the  cost  of  the  unprovements 
contemplated  under  this  report 

Respectfully  submitted. 

B.  F.  Thomas, 

BetiderU  Engineer. 
Oapt  H.  F.  Hodges, 

Corps  ofI>ngvneer$f  U.&Am 
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IMPROVEMENT  OF  FALLS  OF  OHIO  RIVER,  OF  WHITE  RIVER,  INDIANA, 
AND  WABASH  RIVER,  INDIANA  AND  ILLINOIS,  AND  OF  CERTAIN 
RIVERS  IN  KENTUCKY. 


REPORT  OF  CAPT,  WM,  L.  SIBERT,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1901,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Falls  of  the  Ohio  River  at  Louisville, 

Kentucky. 

2.  Operating.and  care  of  Louisville  and 

P<  .    -  - 

3. 
4. 


'ortlanS  Canal,  Kentuckv. 
Wabash  River,  Indiana  and  Illinois. 
Operating  and  care  of  lock  and  dam 

at  Grand  Rapids,  Wabash  River. 
White  River,  Indiana. 
Lock  No.  2,  Green  River,  at  Rurasey, 

Kentucky. 


of  Big 


7.  Green   River,  above  mouth 

Barren  River,  Kentucky. 

8.  Operating  and  care  of  locks  and  dams 

on  Green  and  Barren  rivers,  Ken- 
tucky. 

9.  Rough  River,  Kentucky. 

10.  Operating  and  care  of  lock  and  dam 

on  Rough  River,  Kentucky. 

11.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  navigation. 


EXAMINATION. 

12.  Ohio  River  at  Sand  Island,  Kentucky. 


United  States  Engineer  Office, 

LouisviUe^  Ky.^  Jidy  18^  1901. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  works  under  my  charge  at  the  close  of  the  fiscal  year  ending  June 
30,  1901.     *    *    *    This  district  was  in  charge  of  Capt.  George  A. 
Zinn,  Corps  of  Engineers,  to  July  6,  1900. 

*  *  *  *  *  *  * 

Very  respectfully,  your  obedient  servant, 

Wm.  L.  Sibert, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U,  S.  A. 


J  J  I. 

IMPROVEMENT  OF  FALL8  OF  OHIO  RIVER  AT  LOUISVILLE,  KENTUCKY. 

The  original  condition,  objects  of  the  improvements,  projects,  and 
present  work  are  fully  described  in  annual  reports  of  the  Chief  of 

2783 
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Engineers  as  follows:  1882,  page  1881;  1883,  page  1539;  1890.  page 
2217;  1899,  paj^es  2553-2564. 

During  the  fiscal  year  1901  operations  at  the  head  of  the  Louisville 
and  Portland  Canal  were  directed  toward  drilling,  blastings,  and  the 
removal  of  disrupted  rock  within  the  limits  of  the  project;  to  the  con- 
struction of  a  new  hull  for  one  of  the  dredges  used  on  this  work  and 
transfer  of  machinery  from  the  old  to  the  new  hull,  and  to  securing 
and  making  ready  steel  guide  buoys  for  marking  the  northerly  line  of 
excavation. 

Work  on  the  Indiana  Chute  side  of  the  river  consisted  of  the  com- 
pletion to  prescribed  grade  of  excavation  in  the  channel  above  the  rail- 
road bridge,  completion  of  excavation  at  Willow  Point,  repairs  to  Wil- 
low Point  dike,  completion  of  excavation  at  Wave  Bock,  and  completion 
of  part  of  Wave  Bock  dike. 

The  details  and  quantities  of  the  work  accomplished,  as  well  as  that 
remaining  to  be  done  under  the  project,  are  set  forth  in  the  accom- 
panying reports  of  Messrs.  J.  H.  Casey  and  Granville  W.  Shaw,  assist- 
ant engineers. 

Money  utatemenL 

July  1,  1900,  balance  unexpended $139,817.25 

June  30,  1901,  amount  expended  during  fiscal  year 105,201.88 

July  1,  1901,  balance  unexpended 34,615.SS 

July  1,  1901,  outstanding  liabilities 873.93 

July  1,  1901,  balance  available 33,741.44 

I  A  mount  (estimated )  required  for  completion  of  existing  project 132, 389.  79 
Amount  that  can  Ix*  profitably  expended  in  fiscal  vear  ending  June  30, 
1903,  in  addition  to  the  balance  onexpended  July  1,  1901 132, 389. 79 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


APPBOPRIATIONS  FOR  IMFBOVINO    FALUB  OF  OHIO  RIVER  AT  LOUISVILLE,  KY. 

Enlaiyement  at  head  of  canal  and  of  basin  at  locks: 

Julys,  1884 $300,000 

Augusts,  1886 150,000 

August  11,  1888 150,000 

September  19,  1890 60,000 

July  13,  1892 60,000 

Augustl8,  1894 60,000 

$780,000 

Appropriations  for  improving  falls  of  Ohio  River  and  Indiana 

CJhute  Falls,  Ohio  River: 

June  3, 1896 10,000 

June  4, 1897 : 350,000 

Julyl,  1898 152.250 

March  3,  1899 15,000 

527, 250 

Allotments  for  Indiana  Chute  from  appropriations  for  impro\ang 

Ohio  River: 

July  14, 1880 10,000 

March  3,  1881 50,000 

August  2, 1882 35,000 

Julys,  1884 10,000 

August  5, 1886 20,000 

August  11, 1888 15,000 

140,000 
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Appropriations  for  work  on  Indiana  Chute: 

September  19,  1890 $25,000 

July  13,  1892 35,000 

August  18, 1894 20,000 

$80,000 

Total 1,527,250 

No  contracts  for  this  work  were  in  force  during  the  fiscal  year. 
Commercial  statistics  are  given  in  the  report  for  operating  and  care 
of  the  Louisville  and  Portland  Canal. 


report  op  mr.  .t    h.  casey,  a88i8tant  engineer. 

United  States  Engineer  Office, 
Improving  Falls  of  Ohio  River  at  Louisville,  Ky., 

LouisviUe,  Ky,,  June  SO y  J901, 
Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  connected 
with  the  enlai^gement  of  tlie  head  of  the  LoaLsville  and  Portland  Canal,  under 
approved  project  March  31, 1899,  for  improving  Falls  of  Ohio  River  at  Louisville,  Ky., 
for  the  fiscal  year  ending  June  30,  1901. 

The  principal  work  accomplished  durine  the  year  was  drilling  and  blasting,  and 
dred^ng  rock  ledge  east  of  cross  dam,  under  crods  dam  and  stnp  west,  and  under 
guidine  dike. 
Builaing  new  hull  for  and  making  repairs  to  dredge  Wabash. 
Five  st^l-spar  guide  buo^^s  were  purchased  to  be  placed  at  the  head  of  canal  to 
mark  the  channel  line  of  basin  or  south  line  of  rock  excavation. 

earth  excavation. 

As  reported  in  annual  report  for  fiscal  year  ending  June  30,  1900,  there  were 
21,629  cubic  yards  of  sediment  to  be  removed  in  old  section  3,  Gleason  &  Gosnell. 
The  dredges  LouismUe  No.  i,  Wabashj  and  Green  River  No.  1  were  engaged  from  timo 
to  time  during  January,  February,  and  March  removing  the  above  deposit,  and  a 
part  of  it  has  been  scoured  off  by  the  rises  in  the  river.  While  dredging  disrupted 
rock  under  guiding  dike  it  was  necessary  in  order  to  get  all  the  rocK  to  dredge  a 
considerable  quantity  of  the  above  mud  and  loose  rock  deposit. 

Quantity  of  mud  and  loose  rock  deposit  dredged,  11,809  cubic  yards. 

earth  excavation,  south  side  of  canal. 

No  work  has  l)een  done  under  this  head. 

Cubic  yards. 

Quantity  to  be  removed  July  1,  1900 14,583.2 

Quantitv  added  to  above  on  account  of  revised  estimate  submitted  Novem- 
ber 10,  1900 4,278.7 

Quantity  to  be  removed  July  1 ,  1901 18, 861. 9 

ROCK   excavation,  SOUTH   SIDE  OF  CANAL. 

On  June  25, 1900,  a  survey  between  Fourteenth  Street  Railway  Bridge  and  east  end 
of  old  guard  gate  was  commenced  for  the  purpose  of  making  a  revised  estimate  of 
the  work  on  the  south  side  of  the  canal.  Tnis  survey  was  completed  in  August  of 
the  same  year. 

Quantity  of  solid  rock  to  be  drilled,  blasted,  and  removed  July  1,  1900 

cubic  yards. .  3, 740. 0 

Quantity  added  on  account  of  revised  estimate  submitted  November  10, 1900 
cubic  yards..  1,253. 1 

Total 4,993.1 

Quantity  drilled,  blasted,  and  removed  from  July  1,  1900,  to  June  30   1901 

cubic  yards. .  0. 0 

Quantity  to  be  drilled,  blasted,  and  removed  July  1,  1901 do 4, 993. 1 

ENG  1901 175 
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WALL   AND  SLOPE   RBVETMBNT,    SOUTH   BIDB  OP  CANAL. 

New  wall": 

Quantity  of  wall  to  be  built  July  1,  1900 cubic  yards..  3,704.0 

Quantity  of  wall  added  on  account  of  revised  estimate  of  November  10, 
1900 cubic  yanis..        96.8 

Quantity  of  wall  to  be  built  July  1,  1901 do 3,800.8 

Slope  revetment: 

Quantity  to  be  paved  July  1, 1900 square  yards. .  3, 570. 0 

Quantity  deducted  on  account  of  revised  estimate  submitted  November 
10,  1900 square  vards..  1,204.3 


Quantity  to  be  paved  after  above  deduction do 2, 365. 7 

Quantity  paved  from  July  1,  1900,  to  June  30,  1901 do 0. 0 

Quantity  to  be  paved  July  1,  1901 do 2,365.7 

Old  dry  wall: 

Quantity  to  be  removed  July  1,  1900 cubic  vards..      434.4 

Quantity  removed  from  July  1,  1900,  to  June  30,  1901 Ido 0. 0 

Quantity  to  be  removed  July  1, 1901 do 434.4 

Old  abutment: 

Quantity  to  be  removed  July  1, 1901,  as  per  estimate  submitted  Novem- 
ber 10,  1901 cubic  vaids..  1,301.8 

Rock  excavation: 
Old  Section  3,  G.  A  G.— 
Quantity  to  be  drilled,  blasted,  and  removed  July  1, 1900.  .cubic  yards. .        13. 0 
Quantity  added  on  account  of  revised  estimate  of  November  10,  1900 
cubic  yards..      156.0 

Total 169.0 

Quantity  drilled,  blasted,  and  removed  from  July  1,  1900,  to  June  30, 

1901 cubic  yards..  0.0 

Quantity  to  l>e  drilled,  blasted,  and  removed  July  1, 1901 do 169. 0 

East  of  Cross  Dam: 

Drilling  and  blasting  was  carried  on  from  time  to  time  by  drill  scows  Noe.  1  and  2 
from  July  1,  1900,  to  November  24,  1900,  when  both  scows  were  laid  up  on  account 
of  the  low  stage  of  the  river. 

Work  accomplished: 

Quantity  to  l>e  disrupted  July  1,  1900 cubic  yards..  28,609.9 

Quantity  added  on  account  of  revised  estimate  submitted  November  10, 
1900 cubic  yards..     3,251.1 

Total... do 31,861.0 

Quantity  disrupted  from  July  1,  1900,  to  June  30,  1901 do 14, 007. 7 

Quantity  remaining  to  he  disrupted  July  1,  1901 do 17, 853. 3 

Number  of  holes  drilled 4, 534 

Number  of  holes  blasted 9, 048 

Linear  feet  drilled 18, 914 

Linear  feet  blasted 37,335 

01  the  above  there  were  5,229  holes  cleaned  out,  loaded,  and  blasted  that  were 
drilled  in  1898, 


Aggre- 
gate 

length 

drilled 
and 

blasted. 

Average 

depth  of 

holes. 

Depth  of 
water 
over 
rock. 

Average 
rate  per 
day  of 
eight 
hours  for 
one  drill. 

Cost  per 

linear 

foot  for 

drilliug 

and  blajit- 

Ing. 

Cost  per 
linear        Dynu- 

foot  for  1  mite  ikt 
cleanlnfiT  I    cubic 
out,  loaa-    yard  of 

ing,  and       rock 

blasting    blasted, 
old  holes. 

Submarine  drilling  and  blast- 
ing   

Lin.  fed. 
17,671 

Ltn./eeL 
4.63 

Feel. 
Sto64 

Lin.  feet. 
88.4 

Oents. 
16.4 

Oents. 
6.42 

I\nind8. 
1.4 

Cost  per  cubic  yard  of  rock  disrupted cents..  94.16 
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The  above  cost  per  cubic  yard  includes  the  cost  of  drilling  and  plugging  done  in 
1898. 

Removing  disrupted  rock: 

Dredge  Louimlle  No,  1  was  engaged  removing  disrupted  rock  eight  days;  dredge 
Louiitville  No.  S,  seven  days;  derrick  boat  No.  1,  three  days,  and  derrick  boat  No.  2, 
six  days. 

Work  accomplished:  Cubic  yards. 

Quantity  of  rock  to  be  removed  July  1,  1900 33,375.7 

Quantity  added  on  account  of  revised  estimate  submitted  November 
10,  1900 3,251.1 


Total 36,626.8 

Quantity  removed  from  July  1, 1900,  to  June  30,  1901 1, 607. 0 

Quantity  remaining  to  be  removed  July  1,  1901 35, 019. 8 

Of  the  above,  448  cubic  yards  were  removed  by  derrick  boats  and  stored  north 
of  new  north  canal  wall  to  be  used  for  backing  in  proposed  new  south  wall. 

Cost  per  cubic  yard  of  disrupted  rock  removed $1. 0132 

The  cost  of  timber,  coal,  and  one  horse,  an  aggregate  of  $3,171.92,  is  not  included 
in  the  above  cost  per  cubic  yard,  for  the  reason  that  they  are  still  on  hand  and 
available  for  future  use. 

UNDER  CROSS   DAM. 

Disnipting  rock:  Drilling  and  blasting  was  carried  on  by  drill  scows  Nos.  1  and  2, 
from  time  to  time  during  July  and  August,  1900. 

Work  accomplished :  Cubic  yards. 

Amount  to  be  disrupted  July  1,  1900 1,153.6 

Amount  added  on  account  of  revised  estimate  submitted  November  10, 

1900 725.2 


Total 1,878.8 

Quantity  disrupted  from  July  1,  1900,  to  June  30,  1901 1, 143. 3 

Quantity  remaining  to  b   disrupted  July  1,  1901 735. 5 

Number  holes  drilled 554 

Number  holes  blasted 454 

Linear  feet  drilled 2, 299 

Linear  feet  blasted 2,073 


Submarine  drilling  and  blasting  . 


Aggre- 
gate 

length 

drilled 
and 

blaflted. 


Linearjt. 
2,078 


Average 

depth  of 

holes. 


Depth  of 
water 
over 
rock. 


Linearft. 


3   to«6| 
feet. 


Average 
rate  per 
day  of  8 
hours  for 
1  drill. 


Linearfl. 
81.9 


Cost  per 
linear 
foot  for 
drilling 

and 
blasting. 


OenUi. 
17.2 


Dyna- 
mite per 

cubic 
yard  of 

rock 
blasted. 


Pounds, 
1.44 


Cost  per  cubic  yard  of  rock  disrupted,  80.4  cents. 

UNDER  CROSS  DAM. 

Removing  disrupted  rock :  Dredge  Louisville  No.  1  was  engaged  three  days  in  March, 
1901,  dredgmg  disrupted  rock. 

Work  accomplished: 

Cubic  yards. 

Quantity  of  rock  to  be  removed  July  1,  1900 2,200 

Quantity  added  on  account  of  revised  estimate  submitted  November  10, 
1900 725.2 


Total 2,925.2 

Quantity  removed  from  July  1 ,  1900.  to  June  30,  1901 159 

Quantity  remaining  to  be  removed  July  1,  1901 2, 766. 2 
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UNDER  GUIDING   DIKE. 

Disniptins  rock:  The  work  of  disrupting  rock  under  euiding  dike  was  practically 
completed  June  30,  1900,  but  after  dredging  over  area  blasted,  a  small  area  was  dis- 
covered to  be  from  1  to  3  tenths  above  grade.  There  was  also  a  small  area  discovered 
to  be  projecting  above  grade  from  I  to  4  tenths  just  south  of  the  dike.  Both  of  the 
above  places  were  drill^  and  blasted  to  grade. 

Work  accomplished: 

Number  of  holes  drilled 171 

Number  of  holes  blasted 120 

Linear  feet  drilled 640 

Linear  feet  blasted 498 

Quantity  of  rock  disnipted 71.7  cubic  yards 

ITNDER  GUIDING   DIKE. 

Removing  disrupted  rock. — The  work  of  removing  disrunted  rock  under  guiding  dike 
was  carried  on  from  time  to  time  by  dredges  LommlUj  Nos.  1  and  2^  dredge  Wabash^ 
and  by  derrick  boats  Nos.  1  and  2. 

Dredge  Louismlle  No.  1  was  engaged  in  July  from  the  Ist  to  26th,  and  on  the  31st; 
August  1  to  31,  September  1  to  16,  and  21  to  31;  October  1  to  14,  and  laid  up  for 
repairs  from  the  15th  to  31st;  November  from  the  1st  to  21st,  and  24th  to  3l8t; 
December  on  the  29th,  January  4  and  5,  and  14  to  16,  laid  up  for  repairs  from  6th  to 
13th.  February  11  to  16,  and  25  to  28,  and  laid  up  for  repairs  from  the  1st  to  5th, 
and  17th  to  24th. 

Dredge  LoumnUe  No.  2  was  engaged  in  July  from  the  Ist  to  8th,  September  22  to  30, 
October  from  1st  to  9th,  and  in  November  from  i6th  to  20th. 

Dredge  Wahwgii  was  engaged  in  July  from  1st  to  17th,  2l8t,  and  from  25th  to  31st; 
August  1  to  11,  and  from  16th  to  31st;  September  1  to  8,  after  which  she  was  laid  up 
to  have  her  machinerv  repaired  and  transferred  to  new  hull.  The  work  of  repairing 
and  transferring  machinery  was  completed  and  the  dredge  at  work  on  the  31st  of 
October  removing  disrupted  rock  under  guiding  dike,  where'  she  remained  during 
November,  except  when  laid  up  for  repairs. 

Derrick  boat  No.  1  was  engaged  in  July  from  the  1st  to  12th,  on  the  21st  and  from 
25th  to  31st;  August  from  1st  to  31st,  with  exception  of  two  days  on  canal  work,  and 
from  Ist  to  31  st  of  September. 

Derrick  boat  No.  2  was  eng^;ed  from  the  Ist  of  August  to  the  22d  of  September. 

Cubic  yards. 

Amount  of  rock  remaining  to  be  removed  July  1,  1900 4, 180. 8 

Amount  of  rock  removed  from  July  1, 1900,  to  June  30, 1901 11, 548. 7 

Amount  of  rock  removed  in  excess  of  estimate 7, 367, 9 

The  above  amount  in  excess  of  estimate  was  caused  bv  dredging  below  grade  and 
a  large  quantity  of  loose  rock  just  north  of  old  guiding  cfike  which  was  covered  with 
mud  deposit 

NEW   HULL   AND   REPAIRS  TO   DREDGE   WABASH. 

This  work  was  carried  on  at  Louisville  and  Portland  Canal  drv  dock  and  shops. 
The  new  hull  was  built,  all  repairs  to  machinery  completed,  ana  machinery  trans- 
ferred. 

The  work  was  started  September  8  and  completed  on  the  31st  of  October,  1900. 

Material: 

Castings $280.53 

Lumber 1,807.03 

Dredge  boom 799. 00 

Turntable 308.36 

Miscellaneous 163. 89 

Total $3,358.81 
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Labor: 

Carpenter  work $1,307.16 

Machine  work 314.38 

Iron  work 412.09 

Painting 39.76 

Caulking 184.65 

Transferring  and  setting  up  machinery 280. 15 

Patterns 33.13 

Totallabor $2,571.30 

Amount  expended  previous  to  July  1,  1900,  as  per  annual  report  of  June 
30,1900 '. 1,596.77 

Total  cost  of  labor  and  material 7, 526.  88 

RKMOVING   GUIDING   DIKE   AND   CROSS  DAM. 

Guiding  dike,  -The  removal  of  guiding  dike  was  completed  on  the  29th  of  Septem- 
ber, 1900. 

Quantity  of  guiding  dike  removed,  108  linear  feet,  268.8  cubic  yards. 

Cross  dam.-^he  work  of  blasting  out  crass  dam  was  supposea  to  have  been  com- 
pleted, with  the  exception  of  a  part  of  the  north  wing  abutment,  but  while  drilling 
ledge  under  dam  it  was  discovered  that  there  were  some  timbers  remaining  which  it 
was  necessary  to  remove. 

Concrete  dam. — After  the  high  water  in  1900,  on  account  of  defective  concrete  it 
was  found  necessary  to  repair  the  first  two  50-foot  sections  that  were  built. 

Quantity  of  concrete  mixed  and  placed,  35  cubic  yards. 

GUIDE  BUOYS. 

The  drawings  and  patterns  for  five  steel-spar  guide  buoys  and  anchors  were  com- 
pleted.   The  buoys  and  anchors  were  purchased  and  one  placed  at  about  canal  sta- 
tion 123 -f- 50,  to  mark  the  north  channel  line  of  basin  or  south  line  of  excavation. 
Very  respectfully,  your  obedient  servant^ 


Capt.  Wm.  L.  Sibekt, 

Cor])s  of  Engineer»^  U.  S,  A. 


J.  H.  Casey,  AHHi»tani  Engineer. 


report  of  mr.  granville  w.  shaw,  assistant  engineer. 

United  States  Engineer  Office, 

Louisville,  Ky.y  June  SO,  190 L 
Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  on  improv- 
ing falls  of  the  Ohio  River,  Indiana  Chute,  for  the  nscal  year  ending  June  30,  1901: 

WAVE  ROCK. 

The  river  remained  too  high  for  operations  at  Wave  Rock  until  July  17,  on  which 
date  a  compressor  Ixmt  with  its  drills  and  crew  was  taken  from  the  head  of  the  canal 
and  anchored  in  approximatelv  the  same  position  as  last  season.  From  the  17th  toi 
the  23d  a  small  force  was  employed  in  transferring  tools  and  material  from  the  ware- 
house near  Eighteenth  street,  and  in  laying  the  main  pipe  line  and  branches.  Drill- 
ing by  compresse<l  air  was  commenced  on  the  24th.  The  office  boat  was  taken  over 
to  the  chute  on  the  23d,  and  on  the  27th  a  25-horsepower  boiler  was  transferred  from 
the  warehouse,  to  be  used  for  steam  drilling  in  the  borrow  pit.  Barges  were  over- 
hauled and  calked  and  necessary  lumber  for  temporary  sheds  taken  to  Goose  Island. 
Air  drilling  on  the  upper  end  of  Wave  Rock  was  completed  on  August  2  and  the 
compressor  plant  transferred  to  work  on  the  canal.  The  river  continued  high,  and 
drilling  at  the  borrow  pit  was  not  begun  until  August  24.  Excavation  at  Wave  Kock 
was  not  begun  until  September  11,  on  which  date  a  force  of  24  laborers  and  4  teams 
began  removing  the  loose  material  along  tlie  face  of  the  cut.  Blasting  on  the  higher 
ledges  was  be^n  on  September  13,  and  on  the  21st  a  force  of  hand  drillers  b^an 
work  on  the  high  points  of  the  lower  ledge.  A  shelter  shed  capable  of  accommodat- 
ing 32  teams  was  erected  on  Goose  Island.  Excavation  at  the  borrow  pit  was  begun 
on  September  15  and  the  material  plac^  in  the  dike. 
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Excavation  at  Wave  Rock  continued  until  October  29,  when  a  rise  in  the  river  sub- 
merged the  grade  plane  and  operations  were  suspended.  Be^nning  with  October  1, 
the  material  excavated  at  Wave  Rock,  except  that  carried  directly  to  the  dike,  was 
stored  on  the  high  portion  of  the  island  south  of  the  line  of  excavation,  with  a  view 
to  its  being  used  in  the  dike  at  a  higher  stage  in  the  river  than  was  possible  if  taken 
directly  from  the  cut.  Excavation  at  the  bnirrow  pit  was  continued  until  October  22, 
and  steam  drilling  until  October  27.  The  main  cut  was  practically  completed  back 
to  the  line  of  excavation  on  October  23,  leaving  only  limited  areas  on  the  lower  plane 
ranging  from  0.2  to  0.9  of  a  foot  above  grade.  On  November  6,  the  river  having 
fallen, liand  drilling  was  resumed  and  continued  until  the  10th,  when  another  rise 
interfered.  On  the  12th,  work  was  again  attempted  and  the  drilling  was  finally  com- 
pleted on  the  15th.  Excavation  was  carried. on  when  the  stage  of  the  river  would 
permit  and  completed  on  November  18.  On  November  21  the  work  was  prat;tically 
suspended  for  the  season.  It  is  estimated  that  there  were  excavated  and  removeii 
from  Wave  Rock  during  the  season  16,328.64  cubic  yards,  and  from  the  borrow  pit 
5,764.20  cubic  yards,  both  measured  loose,  making  a  total  of  22,092.84  cubic  yards 
placed  on  the  dike  and  approaches  and  in  the  storage  dump.  The  latter  is  estimated 
to  be  3,596.6  cubic  yardn,  loose.  There  were  drilled  at  Wave  Rock  and  the  borrow 
pit,  steam  and  air,  1,820  holes,  aggregating  8,875  linear  feet,  and  by  hand  5,959  holes, 
aggregating  7,637  linear  feet.  The  total  cost  of  excavation  at  Wave  Rock  and  borrow 
pit  was  $24,480.69,  about  $1.10  per  cubic  yard.  The  cost  of  drilling  was  as  follows: 
By  steam  and  air,  21.2  cents;  block  holes,  9.7  cents;  by  hand  47.1  cents  per  linear 
foot.    There  were  used  8,463  pounds  of  dynamite. 

WILLOW   POINT. 

At  the  end  of  the  previous  season  it  was  estimated  that  there  were  remaining 
to  be  removed  at  Willow  Point  4,278.35  cubic  yards,  measured  loose.  The  season 
of  1900  was  particularly  unfavorable  for  work  at  this  point.  The  partial  construc- 
tion of  the  Wave  Rock  dike  had  reduced  the  width  of  the  channel,  so  that  it 
took  an  extreme  low  stace  to  uncover  the  grade  plane — Ref.  19.  On  the  lOtb  of 
September  a  small  force  of  laborers  was  employed  in  making  necessary  repairs  to  the 
dike  below  Willow  Point.  The  lower  end  was  practically  repaved,  and  about  228 
square  yards  were  repaired  on  the  south  side.  On  the  17th  it  was  decided  to  inclose 
the  area  to  be  excavated  with  a  small  earth  dam.  This  was  done  with  gunny  bags 
filled  with  clay,  backed  with  earth,  and  protected  on  the  outside  with  quarry  spawls. 
A  10-horsepower  boiler  and  steam  pump  was  installed  on  the  22d,  and  teams  were 
loaded  with  the  loose  stone  remaining  from  the  previous  year's  work.  The  dam  was 
submerged  by  a  rise  on  the  24th.  Work  was  resumed  on  the  29th  and  excavation 
begun.  Work  was  continued  until  October  24,  when  the  excavation  was  com- 
pleted. A  night  force  was  employed  from  October  10  to  October  17.  The  principal 
features  of  the  work  were  the  exclusion  of  water  which  came  up  through  the  drill 
holes,  and  the  removal  of  a  considerable  area  only  a  few  inches  above  grade.  Although 
the  drilling  was  carried  at  least  1  foot  below  grade,  the  blasting  frequently  blew 
out  circular  holes  instead  of  tearing  up  the  bottom,  which  made  redrilling  necessary. 
Tools  and  appliances  were  stored  on  the  bank  and  the  force  discharged  on  October 
25.  All  appliances  were  loaded  on  barges  and  removed  to  the  warehouse  on  the 
canal  on  the  21st. 

Excavated  material  was  stored  north  of  the  dike,  where  it  will  be  available  for 
future  work.  It  is  estimated  that  there  were  excavated  and  removed  during  the 
season  6,846.2  cubic  yards  of  rock,  measured  loose. 

There  were  drilled  with  a  small  Kid  drill  343  holes,  aggregating  494  linear  feet,  and 
by  hand  2,079  holes,  aggregating  3,430  linear  feet. 

The  total  cost  of  the  work  at  Willow  Point  was  $9,752.54,  or  $1.27.8  i^er  cubic 
yard.  The  cost  of  hand  drilling  was  50.4  cents,  and  block  holing  19.3  cents  per 
linear  foot.    There  were  used  14,683  pounds  of  dynamite. 

WAVE  ROCK   DIKE. 

The  base  of  Wave  Rock  dike  was  submerged  until  September  12.  When  the 
river  fell  a  break  was  disclosed  near  its  junction  with  Goose  Island,  and  there  was 
more  or  less  wear  for  the  entire  length  due  to  ice  and  drift  during  the  winter  months. 
On  September  12,  excavated  material  was  hauled  from  the  cut  at  Wave  Rock,  and  the 
work  of  restoring  the  base  to  its  proper  grade  was  begun.  On  the  13th,  material  from 
the  borrow  pit  was  used  to  repair  approaches  to  the  dike,  and  later  to  restoring  the 
base.  Repairs  to  the  base  were  completed  on  September  24,  and  the  work  of  rebuild- 
ing the  lower  neotion  of  the  dike  proper  was  begun.  This  section,  about  4  feet  high, 
was  completed  October  24,  and  work  on  the  upper  section  was  be^un  with  one-horse 
(«rt8  at  once.  The  work  of  building  and  paving  the  dike  was  continued  until  Novem- 
ber 20,  when  operations  were  suspended  lor  the  season. 
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At  the  close  of  the  season  the  following  work  had  been  accomplished:  The  base 
rebuilt  to  ^rade;  the  lower  section  of  the  dike  proper  built  and  paved;  87  linear  feet 
built  to  full  height  and  completely  paved;  97  feet  filled  to  full  section  and  pavine 
completed  to  spring  line  of  arch;  783  feet  built  to  full  section  and  north  slope  paved 
to  spring  line;  394leet  partly  built  and  south  slope  paved  to  spring  line;  about  300 
feet  of  the  upper  end  of  dike,  on  top  of  Goose  Islaiid,  partly  built,  and  lower  portion 
of  slopes  laid  in  cement.  It  is  estimated  that  1,667.6  cubic  yards,  measurea  loose, 
were  used  in  repairing  the  base  of  the  dike,  which  is  equivalent  to  the  loss  during 
the  winter  months.  It  is  estimated  that  there  were  placed  in  dike,  road,  and 
approaches  18,496.2  cubic  yards  of  stone,  measured  loose.  The  cost  of  building  dike 
was  $8,991.30,  or  48.6  cents  per  cubic  yard. 

During  December  an  inspection  of  the  dike  disclosed  a  break  near  the  upper  end 
about  350  feet  long,  which  will  require  about  1,300  cubic  yards  of  filling  to  replace. 
It  is  estimated  that  it  will  require  about  3,000  cubic  yards  of  filling  in  addition  to  the 
above  1,300  cubic  yards  to  complete  the  dike.  There  will  also  be  about  7,100  square 
yards  of  paving,  the  whole  being  estimated  to  cost  $9,207. 

CHANNEL  ABOVB  RAILROAD  BRIDGE. 

Preparations  for  banning  work  on  the  remaining  portions  of  Left  Hand  Reef  were 
begun  on  September  15,  andf  the  first  crib  of  a  breakwater  at  the  head  of  the  reef  was 
pl£:;ed  in  position  on  the  20th.  The  upper  end  of  the  reef  was  surrounded  by  32 
cribs,  reducing  the  water  in  the  interior  about  18  inches,  and  exposing  the  ledge  for 
drilling.  Drilling  by  hand  was  commenced  on  October  2  and  blasting  and  sledging 
on  the  3rd.  The  entire  area,  about  1,600  by  50  feet,  was  drilled,  blasted,  and  exca-. 
vated  between  October  2  and  25.  By  the  use  of  temporary  cribs  an  expensive  dam 
across  the  head  of  the  chute  was  avoided.  There  were  drilled  2,930  holes,  aggr^;at- 
ing  5,662  linear  feet.  Fifty-eight  blasts  were  discharged,  using  2,096  pounds  of  75 
per  cent  dynamite.  On  CJctober  31  all  property,  tools,  and  employees  were  trans- 
ferred to  the  work  at  Wave  Rock.  It  is  estimated  that  2,623  cubic  yards,  measured 
loose,  were  removed  from  the  reef.  The  total  cost  of  work  was  $8,391.34,  or  $3.19.9 
per  cubic  yard. 

CROSS  DAM  AT  HEAD  OF  FALLS. 

On  August  21  a  master  laborer  and  6  men  b^an  loading  timber  at  the  Fourteenth 
street  }rards  for  the  repair  of  the  cross  dam  at  the  head  of  the  falls.  Work  was 
begim  immediately  north  of  the  Middle  Chute  on  the  24th,  but  a  rise  in  the  river 
compelled  a  suspension  of  operations  until  August  30.  On  the  latter  date  work  was 
resumed  and  the  repairs  completed  October  20.  The  work  consisted  in  the  removal 
of  decayed  timbers,  refilling  cribs,  and  the  placing  of  new  decking  when  necessary. 
The  Boul^  Dam,  Indiana  Chute,  was  raised  and  inspected.  The  trench  was  found 
to  be  filled  with  loose  stone,  which  was  removed  and  the  dam  lowered.  The  cost  of 
the  repairs  was  $875.17. 

very  respectfully,  your  obedient  servant, 

Granville  W.  Shaw, 

AssiMant  Engineer, 
Capt.  Wm.  L.  Sibert, 

Corps  of  Engineers  J  U,  8.  A. 


JJ  2- 


OPERATING  AND  CARE  OF  LOUISVILLE  AND  PORTLAND  CANAL,  KEN- 
TUCKY. 


The  details  of  the  year's  operations,  together  with  commercial  sta- 
tistics, are  fully  set  forth  in  the  report  of  Mr.  J.  H.  Casey,  assistant 
engineer,  appended  hereto,  and  to  which  attention  is  respectfully 
invited. 

Following  are  statements  of  expenditures,  collections,  etc.,  for  the 
year. 
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Summary  of  expenditures  on  account  of  operaJtmg  and  care  of  LouisviUe  and  Portland 
Canal,  fiscal  year  1901,  nhowing  general  items  and  amount  expended  under  each  heading. 


Item. 


Services  

Supplies 

Materials 

Miscellaneous . 


Amount. 


958,168.81 

6,764.79 

9,881.41 

516.58 


Total I      75,380.09 


CoUedions. 

1900. 

July  10.  William  Orms.  for  use  of  dry  dock $48. 75 

Sept.  17.  K.  and  I.  Bridge  Company,  for  use  of  dry  dock 278. 33 

Sept.22.  Speed  Elevator  Company,  for  rent  of  land 125.00 

Dec.    4.  Proceeds  of  auction  sale 170.20 

1901. 

Jan.    3.  Louisville  Cement  Company,  for  rent  of  land 30. 00 

Jan.  16.  Union  Cement  and  Lime  Company,  for  rent  of  land 5. 00 

Jan.  26.  J.  T.  Duffy  &  Co.,  for  removal  of  wrecked  boat 99.39 

Mar.  15.  Speed  Elevator  Company,  for  rent  of  land 125. 00 

Total 881.67 

All  of  the  above  collections  were  deposited  to  the  credit  of  the  Treasurer  of  the 
United  States. 


report  op  mr.  .1.  h.  casey,  assistant  engineer. 

United  States  Engineer  Office, 
Louisville  and  Portland  Canal, 

Louisville,  Ky.,  July  6,  1901. 
Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  for  operating 
and  care  of  Louisville  and  Portland  Canal  during  the  fiscal  year  ending  June  30, 1901 : 

REGULAR  FORCE. 

During  the  year  the  canal  was  open  to  navigation  339  days  and  closed  26  days — on 
account  of  high  water  2  days  in  December,  14  days  in  April,  4  days  in  May,  and  3 
days  in  June. 

I'he  highest  stage  of  water  occurred  April  28-29,  when  the  upper  gauge  rend  33.2 
feet  and  the  lower  58.8  on  the  28th  and  58.9  feet  on  the  29th. 

The  lowest  stage  was  on  September  6,  the  upper  gauge  reading  2.2  feet  and  the 
lower  3.4  feet.    On  November  1  and  2  gauge  read  2.9  feet. 

The  lock  force  operated  gates  and  pa^ed  boats  through  locks  and  did  the  following 
miscellaneous  work:  Weeded  revetments  and  slopes;  trimmed  hedge  from  Twenty- 
sixth  to  Twenty-eighth  streets;  repaired  engine  foundation,  lower  gate,  north  side; 
cut  grass  and  weeds  on  slopes;  repaired  roadwajrs  north  and  south  side  of  canal  lead- 
ing to  lock  middle  houses;  suspended  automatic  gate  from  timbers  on  walls  for  the 
purpose  of  cleaning  and  paintmg  gate,  and  placed  iron  protectors  in  front  of  gate 
wickets;  grouted  revetments;  repaired  electric-light  engine  and  lamps;  put  ancnor 
bolt  for  suspension  chain  at  upper  gate,  north  side;  replaced  worn-out  chain  on  ^ard 
gates,  old  canal,  with  old  dredge  chain;  assisted  in  placing  new  stacks  on  north  middle 
engine  house  and  put  new  hose  plu^  on  south  side  of  canal  top  of  slope  near  upper 
engine  house;  dug  up  old  floors  in  middle  engine  houses  for  new  cement  pavements; 
prepared  gates  and  cared  for  property  during  high  water;  washed  mud  from  walls, 
nouses,  slopes,  and  gates  after  each  high  water,  and  made  such  repairs  to  machinery 
as  were  necessary;  operated  automatic  gate  467  hours  during  the  year. 

Since  the  gate  was  put  in  operation,  June,  1899,  with  the  exception  of  Twenty- 
eighth  street  basin  at  the  new  locks,  no  dredging  was  done  in  the  canal  between 
Fifteenth  street  and  the  old  locks.  Heretofore,  as  near  as  can  be  estimated,  the 
dredging  in  this  part  of  the  canal  alone  cost  $5,000  per  year.  When  the  stage  of 
river  will  permit,  after  each  rainfall  and  high  water  the  gate  is  lowered  to  scour  out 
the  sewage  and  mud  deposits.  The  gate  is  also  found  useful  in  passing  out  drift  and 
ice.  During  the  past  winter  the  strong  current  broke  up  the  ice  along  the  entire 
length  of  the  canal. 
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On  January  17,  during  a  coal  run,  the  boiler  at  middle  engine  house  north  side  of  the 
canal  sprung  a  leak,  which  necessitated  putting  a  patch  on  smoke  and  tire  box.  In 
order  not  to  cause  delay  to  coal  run  during  repsurs,  compressor  boat  No.  1  was  brought 
to  basin  east  of  Twenty -eighth  Street  Bridge,  line  of  pipe  laid  to  and  connected  with 
lock  engines,  and  the  gates  of  north  side  of  canal  were  operated  satisfactorily  by  com- 
pressed air  from  3.35  p.  m.  on  the  18th  to  22d,  when  repairs  to  boilers  were  completed. 

The  r^^ar  force  m  blacksmith,  carpenter,  and  machine  shops  made  necessary 
repairs  to  boats,  buildings,  dre<lges,  and  worked  on  other  work  required  for  Falls  of 
Ohio  River  and  Green  and  Barren  rivers. 

The  following  tables  show  amount  of  traffic  and  commerce  passed  through  the 
canal  and  over  falls  during  the  year: 

CX)MMER(IAL  STATIfiTTICS. 

Statement  oftrsHels  passed  through  the  Louisville  and  Portland  Canal  during  the  fimil  year 

ending  June  SO,  1901. 


Vessels. 

Number. 

Capacity. 

PBAsenger  bo&ts 

613 
948 
871 
3,287 
857 
6 

207,281 

Towboftts 

109,786 

nnvomni<»nt  hna.tii                

11,910 

Coal  boats  and  barges 

946,244 

Small  craft 

125 

Rafts 

160 

Total 

5,581 

1,275,586 

Lockages,  2,526. 

Statement  of  commerce  passed  through  the  Louisville  and  Portland  Canal  during  the  fiscal 

year  ending  June  SO,  1901. 


Articles. 


Coal  .... 

Com 

Wheat.. 

Salt 

Oil 

Whisky. 
Floor... 
Sugar... 
MolasBes 
Cement . 
Tobacco. 
Cotton  .. 


Tons. 


937,748i 

1,08U 

8,685} 

1,704} 

1,024} 

628^ 

480 

2,662i 

2,178i 

799 

2,814 

3,588 


Articles. 


TOHM. 


Hay 2,124 

Straw 8, 1751 

Cattlt 1,827 

Swine  and  sheep 1, 655} 

Lumber 129,861 

Staves  and  shingles 21, 179i 

Steel  rails 83,796 

Iron  ore  and  manufactured  iron 8, 574 

Produce ,  1,451 

Qeneral  and  miscellaneous 60, 095 

Total 1,216,906 


Number  of  passengers,  18,090. 

Statement  of  commerce  passing  FoUls  of  Ohio  River  via  Louisville  and  Portland  Canal 
and  Indiana  Chute  during  fiscal  years  1886  to  1901, 


Articles. 


Coal 

Salt 

Oil 

Whi'^ky 

Tobacco 

Cotton 

Lumber 

Com  and  wheat 

Iron  ore 

Steel  rails , 

Produce 

Hay  and  straw 

Flour 

Stock 

Sugar  and  molasses. 
Staves  and  shingles. 

Cement , 

MLscellaneous , 


Total 27,699,141 


From  1886 

to  1900, 

inclusive. 

Fiscal  year 

Total  for  fif- 

1901. 

teen  years. 

20,522,461 

1,842,779} 

22,365,240} 

118,897 

5.466} 

124.868} 

59,529i 

1,414} 

60.944* 

20,544} 

897* 

21,442* 
90,270* 

86,967} 

8,812} 

186, 1871 

4,075* 

140,218 

8,264,209 

136,812 

3,401,021 

141,457i 

10,168* 

151,621 

490,0821 

28,560 

518,642* 

610,661 

74,621 

685,182 

82,289* 

2,157 

84,396* 

192,571} 
19,282* 

5,952* 

198.523* 

598 

19.830* 

94,532} 

4,421* 

98,954 

119, 128} 
453.599} 

6,618* 

125.746} 

21,711 

475,310} 

89,3821 

1.236i 

40,.V>8j 

1,247,667 

71,885 

1,319,552 

27,699,141 

2,222,682} 

29,921,823} 
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State mevi  of  vessels  passing  Falls  of  Ohio  River  via  Louisville  and  PorUavd  Canal  and 
Indiana  Chute  from  June  SO,  1881,  to  June  SO,  1901. 


Kind  of  veflRcI. 


1881  to  1900.  inclu- 
sive. 


1901. 


Total  for  twenty 
yean. 


Number.        Tons.       Number. 


r 


Passenger  boats 

TowboaLs 

Qovemment  boats 

Coal  boats  and  barges. 

Small  craft , 

Rafts , 

Total 


18,594  r 
22,365  ' 

4.201 
77,118 

5,242 
73 


127,503 


7,896.902 

8,009,201 

299,562 

24,269,879 

5,475 

8,018 


34,983,027 


797 
1,568 

480 
4,880 

404 


Tons. 


Number.        Tons. 


8,087 


284,083 

213, 777 

13,890 

1,584.544 

1,405 

852 


19.391 
23,933 

4,631 
81,948 

5,646 
81 


2,096,051       135,630 


7,680,965 

3,221,978 

312,942 

25,854,428 

6,880 

8,870 


37,081,078 


Annual  average  during  the  past  twenty  yean:  Boats,  6,781  +;  tons,  1.854,058  +. 
TOWBOAT  AND   DREDGES. 

Towboat  Major  Mackenzie  was  employed  towing  mud  scows,  barges,  dredges,  etc.. 
for  the  canal  and  for  work  at  head  of  the  falls.  On  Novem  ber  5  be^n  working  day  ana 
night,  and  continued  to  March  10,  when  night  work  was  discontinued  on  acoount  of 
high  water.  The  boat  was  laid  up  during  the  year  as  follows:  July  1  to  26,  waiting 
inspection  of  boilers  by  United  States  inspector;  August  18  to  25,  on  account  of 
cracked  copper  steam  pipe;  January  19  to  23,  on  account  of  leak  in  boiler;  April  20 
to  May  5,  on  account  of  high  water;  and  May  26  to  June  30,  to  receive  new  oattery 
of  boilers  and  undergo  general  repairs  and  painting. 

Steamer  Col.  G.  L.  (hiles^ie  towed  scows  for  dredges  from  July  1  to  30,  August  21 
to  25,  and  May  27  to  June  30,  while  steamer  Major  Mackenzie  was  laid  up  for  boiler 
inspection,  repairs  to  steam  pipe,  and  while  receivine  new  battery  of  boilers. 

On  November  25  left  in  tow  with  dredge  Louisrilfe  No.  S  and  one  mud  scow  for 
work  on  Wabash  River;  returned  to  canal  March  25. 

Dredge  LouisviUe  No.  1  was  employed  during  the  year  dredging  mud  from  canal 
between  canal  stations  1  and  110,  and  rock  from  head  of  canal  for  Falls  of  Ohio  River 
as  follows:  Julv,  August,  Septeml>er,  October  1  to  13,  NovembtT  1  to  28,  December 
29,  January  4  to  16  and  24  to  31,  February  1  to  5  and  11  to  28,  and  March  1  to  10. 
On  January  21  and  22  dredged  coal  sunk  in  canal  at  station  25;  was  laid  up  on 
account  of  repairs  to  dipper  bail  and  broken  dipper  handle  from  October  14  to  31; 
on  account  of  bn>ken  step  at  foot  of  crane  from  December  6  to  13,  and  from  April  20 
to  May  5  and  June  3  and  4  on  account  of  high  water,  and  June  8  to  10  on  account  of 
repairs.     Quantity  of  dredging  done  for  canal  was  37,880  cubic  yards  mud. 

Dredge  LouisviUe  No.  £,  a  bucket  and  grapple  dredge,  was  employed  from  July  26 
to  August  13  dredging  mud  from  in  front  ol  retaining  wall,  unprotected  bank,  and 
placing  same  behind  wall;  dredged  mud  from  canal  between  stations  1  and  100,  east 
of  (^uard  gates,  and  8  and  9,  west  of  guard  gates;  worked  at  head  of  canal  for  Falls  of 
Ohio  River  from  July  1  to  10,  September  22  to  30,  Octol)er  1  to  26,  and  November  16 
to  23.  On  November  25  left  for  Wabash  River;  returned  March  25.  Was  laid  up 
from  July  13  to  16  on  account  of  repairs  to  friction  and  hoisting  drums,  and  from 
March  25  to  May  2  on  account  of  being  out  of  commission,  and  June  12  to  14  on 
account  of  repairs. 

Cubic  yards. 

Quantity  of  mud  dredged  from  canal 17, 296 

Quantity  of  mud  dredged  and  placed  behind  retaining  wall 1, 370 

Quantity  of  loose  rock  dredged  from  canal 75 

The  dredge  Wabash  worked  on  improvements  for  Falls  of  Ohio  River  from  July  1 
to  31,  August  1  to  31,  September  1  to  8,  October  31,  November  1  to  13,  and  21  and  22, 
January  8  to  14,  February  1,  2,  and  17  to  20,  and  March  1  to  10. 

Dredged  in  canal  at  intervals  between  November  14  to  June  26,  dredging  32,900 
cubic  yards  mud. 

On  January  21  and  22  dredged  coal  sunk  in  canal  at  station  25.  From  September 
9  to  October  30  was  transferring  machinery  from  old  hull  to  new  hull;  was  laid  up 
on  account  of  repairs  to  dipper  and  machinery  twenty-one  days,  and  on  account  of 
high  water  from  March  15  to  20,  April  8  to  15,  21  to  30,  May  31,  and  June  1  to  4. 

(ireen  River  Dredge  No.  1:  Arrived  at  locks  from  Green  River  December  28  and 
began  dredging  in  canal  on  31,  and  continued  to  June  30,  with  the  exception  of  time 
employed  on  work  at  head  of  canal  for  Falls  of  Ohio  River,  viz,  January  21  to  31, 
February  1  to  28,  and  March  1  to  10.    Was  laid  up  on  account  of  repairs,  etc.,  nine 
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days;  on  account  of  high  water  from  March  17  to  19,  April  8  to  14  and  21  to  30,  May 
1  to  6,  and  June  27  U)  30. 

Quantity  of  mud  dredged  in  canal,  25,125  cubic  yards. 

The  crews  of  boats  raised  wickets  of  Boule  dam  at  head  of  canal  December  17-19, 
lowered  them  January  15;  raised  them  again  January  24-25,  lowered  them  February 
5;  raised  them  again  February  15-16,  lowered  them  March  9-10;  raised  them  May  9-10, 
lowered  them  on  11th;  raised  them  again  on  the  21st,  lowered  them  on  23d. 

Dredges  Louisville  No.  1  and  Wabcah  worked  day  and  night  from  November  5  to 
March  10,  and  Green  River  dredse  No.  1,  from  January  4  to  March  10,  when  night 
work  was  suspended  on  account  of  high  water. 

EXTRA     LABOR. 

A  small  force  was  engaged  off  and  on  daring  the  entire  year  doing  the  following 
miscellaneous  work:  Docked  boats  and  baives;  cleaned  mud  deposit  from  dry  dock 
amounting  to  900  cubic  yards;  removed  old  dry-dock  gates  from  dock  and  nlaced 
same  behind  retaining  wall,  unprotected  bank;  made  cross-ties  and  laid  small  rail- 
service  track  from  top  of  slope  east  of  carpenter  shop,  to  dry-dock  wall,  for  handling 
material  used  on  shipyard  slope  and  in  dry  dock;  dnlled  holes  and  put  in  snubbing 
posts  in  north  dry-dock  wall;  removed  old  timbers  from  shipyard;  unloaded  timber 
irom  barges  received  from  Green  River,  hauled  and  stacked  same  in  yard  near  cai^ 
penter  shop;  dismantled  old  dredge  Wabash,  power-boat  Osseo,  and  old  derrick  boat; 
made  current  observations  at  head  of  canal,  trimmed  hedge,  cut  weeds  and  grass 
along  canal  bank  north  and  south  sides  from  Fourteenth  to  Twenth-sixth  streets; 
also  west  of  Twenty-eighth  Street  Bridge  and  in  park;  removed  stone  from  south 
canal  slope;  changed  telephone  booth  in  canal  office;  made  stationery,  filing,  and 
map  cases  for  United  States  engineer  office;  made  new  screens  and  placed  new  bath 
tub  in  residence  at  locks;  rebuilt  [)orch  at  residence  at  Eighteenth  street;  tore  down 
and  removed  old  oil  house  south  side  canal  east  of  Twenty-eighth  Street  Bric^;  cut 
water  gauge  in  wall  at  branch  office.  Ninth  street  and  canal;  fitted  up  mixing 
machine  for  testing  cement;  built  wire  fence  across  western  end  of  park;  washed 
mud  from  revetments  and  walls,  and  removed  drift  east  of  Twenty-eight  Street 
Bridge  which  was  left  by  high  water;  w^atched  and  cared  for  fieet  laid  up  in  basin  at 
locks.  A  boiler  and  engine  was  brought  from  Fourteenth  Street  Warehouse  and 
set  up  alongside  carpenter  shop  to  run  machinery  in  planing  and  sawmill,  to  relieve 
the  boiler  in  machine-shop  engine  room,  which  was  inadequate  to  furnish  power  for 
both  machine  and  carpenter  shops.  A  temporary  shed  was  built  over  boiler  and 
engine  to  protect  them  from  the  weather. 

MISCELLANEOUS,  FUEL,  OIL,  KTC. 

Under  this  heading  necessary  supplies  were  purchased  for  maintaining  plant. 
During  the  year  89,769  bushels  of  coal  were  purchased  for  use  on  boats,  locks,  and 
in  shops  and  improvements  at  head  of  canal,  and  unloaded  from  barges  into  coal  bin 
and  on  canal  wall. 

MISCBLLANBOUS  REPAIRS. 

Steamer  Maior  Mackerme:  Turned  packing  rings  for  valves;  put  new  pillow  block 
in  wheel;  made  patterns  for  kevil  and  snatch  block.  Between  August  18  and  26 
Messrs.  Gargan  &  Co.  made  new  80-pound  copper  steam  pipe  and  placed  same  in 
position  to  replace  cracked  one.  Repaired' capstan,  exhaust  pipes,  throttle  valve, 
rudder  irons,  and  made  bolts  for  wheel  fian^.  May  26  was  laia  up  to  receive  new 
battery  of  boilers  built  by  Messrs.  John  Mitchell  A  Co.,  of  Louisville,  Ky.  While 
the  boat  was  laid  up,  the  following  repairs  were  made:  Built  entire  new  head,  new 
knees,  new  outriggers  from  stem  to  stem,  new  nosing  and  plank-sheer,  new  smoke- 
stacks; repaired  deck  where  required,  remodeled  capstan,  and  painted  boat  inside 
and  outsiae.  On  June  18  was  placed  on  dry  dock  to  have  bottom  plank  replaced  and 
calked,  but  owing  to  a  rise  in  the  river  the  boat  was  floated  the  next  day  and  was 
compelled  to  remain  off  dock  to  June  30. 

Steamer  Col.  O,  L,  Gillespie:  Calked  hull  above  water  line;  made  hatchways  and 
repaired  stage  plank,  pillow  block,  wheel,  cut-off  valve,  and  braced  cylinder  timbers 
and  lined  up  engines. 

Dredge  Ixmismlle  No,  1:  Repaired  dipper,  dipper  handle,  siphon,  rear  spud  shaft 
and  gearing,  frictions,  and  bored  and  faced  spur  wheel;  took  crane  off  dredge  and 
repaired  same  and  made  pattern  for  crane  step. 

Dredge  Louisi^Ule  No.  S:  Repaired  frictions,  hoisting  drums,  sheaves,  lubricators, 
pump,  arm  of  Lancaster  grapple,  spud,  exhaust  pipe,  and  calked  and  repaired  boiler. 
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Dredge  Wabash:  Replaced  broken  turntable  with  one  from  old  boat;  repaired 
hoisting  machinerv,  swinging  engines,  capstan  engines,  drum-shaft  bearings,  worm 
wheel,  and  expanded  flues.  Made  drum  pattern  and  rebuilt  old  dipper  and  made 
repairs  to  same. 

Green  River  Dredge  No.  1:  Repaired  crane,  dipper,  pillow  blockH,  l)oiler,  and  made 
new  dipper  handle. 

Placed  scows  and  barges  on  dry  dock  and  made  minor  repairs  from  time  to  lime  as 
require!;  made  new  w(X)den  gates 'and  placed  same  at  each  end  of  Eighteenth  Street 
Bnd^;  replaced  two  worn-out  wheels  under  Eighteenth  Street  Bridge;  painted 
interior  of  oridge  tender's  residence,  and  repaired  water  pipes  across  bridge. 

Replastered  ceiling  in  drafting  room,  and  paintea  screens  for  canal  office. 
Repaired  throttle  valve  and  put  new  fire-liners  in  furnace  in  machine  shop;  repaired 
roadways  about  shops  and  at  coal  bin;  repaired  trestle,  platform,  and  floor,  and 
painted  roof  and  sides  of  coal  bin;  painted  roof  of  machine  and  blacksmith  shops. 

The  south  canal  wall  at  station  66  hung  over  the  rock  ledge,  and  the  pressure  of 
slope  behind  same  caused  the  wall  to  n^ually  slide  from  foundation,  which  neces- 
sitated the  removal  and  relaying  of  46.^  cubic  yards  of  masonry;  excavating  7  cubic 
yards  of  earth  and  1.5  cubic  yards  of  rock. 

Repaired  bed  to  cart  and  top  and  wheels  of  spring  waffon;  replaced  worn-out  chock 
for  towing  engine  on  lock  wall,  smokestack  at  middle  engine  house,  north  side; 
repaired  iron  rack  in  warehouse,  floor  of  Twenty-sixth  Street  Bridge;  fence  around 
office  and  west  end  of  park,  injector  for  compressor  boat  No.  1,  and  electric-light 
engines,  dynamo,  and  lamps  at  locks;  fitted  crosshead  brasses  to  engines  at  locks; 
repainted  signs  for  branch  office;  made  apron;  repaired  sheaves  and  placed  new  boom 
on  derrick  boat.  Repaired  fenders  of  lock  gates;  made  new  water  valleys  for  lower 
engine  houses;  drilled  hinge  lugs  and  made  new  wickets  and  repaired  old  ones  for 
Boule  dam,  and  made  other  minor  repairs. 

DBY-DOCK  GATES. 

These  gates  were  the  lower  lock  gates,  which  were  replaced  with  new  ones  auring 
1897-98.  The  amount  allotted  was  for  making  necessary  alterations,  so  they  could 
be  used  for  dry-dock  gates. 

During  November  the  gates  were  removed  from  dry  dock,  where  they  had  been 
lying  for  two  ^ears,  placed  on  blocking,  and  upon  examination  it  was  found  that  on 
account  of  bemg  exposed  in  the  air  for  so  long  it  was  necessary  to  replace  both  toe 
posts,  one  heel  post,  and  portion  of  the  second  heel  post  and  decking.  New  timbers 
were  purchased*  for  heel  and  toe  posts,  the  decking  being  made  from  lumber  saved 
from  cofferdam  used  at  dry-dock  wall. 

New  miter  sill  was  put  m,  bolted  down,  and  41.9  cubic  yards  concrete  placed  in 
front  and  behind  same. 

One  gate  was  launched  January  18;  the  other  on  the  24th.  The  blacksmith  and 
machine  shop  forces  worked  on  straps,  suspension  chains,  and  cast-iron  columns, 
doing  all  iron  and  machine  work  preparatory  to  erection.  Four  6-foot  and  two  8-foot 
anchor  holes  were  drilled  for  gate  columns  and  anchors  fastened  therein  with  Port- 
land cement. 

During  Januarv  the  gates  were  set  up  and  all  connections  made,  and  between  Feb- 
ruary 1  and  10  all  of  the  decking  was  placed  on  gates  and  wickets  fastened  in  position. 

RETAINING   WALL,  FRONT  OP  UNPROTBCTED  BANK. 

The  work  done  under  this  heading  was  completing  the  retaining  wall  in  front  of 
unprotected  bank  in  accordance  with  estimate  submitted  June  18,  1896.  The  work 
was  carried  on  as  in  previous  years  by  hired  labor.  On  August  13  began  setting  stone 
and  completed  all  of  the  wall  proper  on  September  27.  A  derrick  boat  used  m  con- 
nection with  laying  stone  was  clocked,  hull  repaired  and  calked,  and  machinery  over- 
hauled. 

During  July  and  August,  12  carloads  of  stone,  or  210.88  cubic  yards  face  stone,  were 
received  on  railroad  switch,  Eighteenth  and  Canal,  from  Messrs.  Zellers  &  Thomas, 
of  Cloverport,  Ky.,  unloaded  by  derrick  boat  onto  barges  and  transferred  to  site  of 
work. 

Dredge  Louisville  No.  g  worked  July  and  August  dredging  mud,  which  was  used  as 
a  dam,  while  putting  in  foundation  courses  in  front  of  wall  between  stations  12  and 
29,  placing  same  behind  wall. 

To  facihtate  the  delivery  of  stone  for  concrete  backing,  a  chute  was  built  from  road- 
way on  top  of  bank  to  wall,  where  the  stone  was  transferred  from  carts  onto  barge, 
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there  mixed  and  placed  in  forms  back  of  wall  with  derrick.     Concrete  filling  com- 
menced August  28  and  was  completed  October  3. 

Between  April  9  and  June  30  a  force  of  laborers  was  employed  loading  earth  depos- 
ited by  high  water  from  south  canal  wall,  west  of  Ninth  and  Fourteenth  streets,  onto 
baiges;  the  barges  were  then  towed  to  retaining  wall,  earth  unloaded,  and  used  as 
earth  filling  behind  wall. 

From  September  6  to  20,  gathered  broken  stone  along  south  canal  bank  and  filled 
same  in  behind  wall. 

The  following  is  the  quantity  of  work  done  during  the  year: 

Cubic  yards. 

Masonry  laid 340. 71 

Concrete  placed  behind  coping 216. 16 

Broken  stone  placed  behind  wall 190. 00 

Mud  filled  behind  wall,  with  dredges 1, 370. 00 

Earth  filled  behind  wall,  by  hand 6,803.80 

Cost  per  cubic  yard  masonry  laid $7. 50 

Cost  per  cubic  yard  concrrete  backing 3. 09 

Cost  per  cubic  yard  broken-stone  filling .  603 

Cost  per  cubic  yard  earth  filling .  081 

Total  amount  of  work  done  under  estimate  of  June  18,  1896,  from  October,  1896, 
to  June  30,  1901,  and  cost  of  same  is  as  follows: 

Cubic  yards. 

Masonry  laid  in  wall 5, 566. 50 

Concrete  placed  behind  coping 216. 16 

Earth  ana  rock  excavated 5, 177. 93 

Earth  and  mud  filled  in  behind  wall 15, 261. 80 

Broken  rock  filled  in  behind  wall 1, 651. 56 

Cost. 

1,776.61  cubic  yards  stone  purchased,  at  $4.48  per  cubic  yard $7, 959. 21 

210.88  cubic  yards  stone  purchased,  at  15.25  per  cubic  yard 1, 1 07. 12 

Labor,  setting  5,566.40  cubic  yards  stone  in  wall,  at  $1 .64 9, 144.  76 

Labor,  unloaaing  1,987.49  cubic  yards  from  cars,  at  31.2  cents 620. 24 

Labor,  la}dng  tracks  for  handling  stone,  etc 184. 74 

1,188.11  cubic  yardssand  used  in  wall,per  cubic  yard  of  masonry,at  1 1  cents.  611. 05 

3,136  barrels  cement  nsed  in  wall,  per  cubic  yard  of  masonry,  at  37  cents.  2, 044. 87 

Material  used  on  boats,  etc 541. 07 

Broken  stone  purchased  for  concrete 153. 53 

Labor,  mixing  216. 16  cubic  yards  concrete  and  placing  same  behind  coping, 

at  24.3  cents 526.27 

Labor,  earth  and  rock  excavation,  5,177.93  yards,  at  54.6  cents 2, 829. 92 

Labor,  rock  filling  behind  wall,  1,651.56  yards, at  44.5  cents 735.62 

Labor,  earth  filling  behind  wall,  15,261.80  yards,  at  21.4  cents 3, 279. 17 

Total  cost 29,737.57 

Cost  per  cubic  yard  of  masonry  laid $4. 114 

Cost  per  cubic  yard  of  earth  and  rock  excavated .  546 

Cost  per  cubic  yard  of  rock  filling .  445 

Cost  per  cubic  yard  of  earth  filling .  214 

All  of  the  backing  for  the  above  work  was  taken  from  the  excavation  in  new  basin 
at  head  of  canal. 

NEW   BOILERS  FOR  THE   MAJOR   MACKENZIE. 

When  the  boilers  on  the  Major  Mackenzie  were  inspected  by  the  local  inspector 
July  26.  1900,  they  were  found  to  be  in  poor  condition,  and  the  inspector  recom- 
mended that  they  be  either  rebuilt  or  replaced  with  new  ones. 

Bids  were  invited  under  circular  notice  dated  December  24,  1900,  for  one  battery 
of  three  marine  boilers,  40  inches  diameter,  24  feet  long,  each  having  six  riveted 
flues,  two  6,  and  four  8  inches  in  diameter,  the  boilers  to  stand  200  pounds  per 
square  inch  working  steam  pressure  after  a  rigid  inspection  and  test  by  the  United 
States  local  inspector  under  the  United  States  laws. 

The  contract  was  awarded  to  Mr.  John  Mitchell,  Louisville,  Ky.,  the  lowest  bidder 
for  furnishing  all  material  and  setting  boilers  up  in  working  order,  for  the  sum  of 
$2,315.  On  May  26  the  boat  was  laid  up  and  work  of  tearing  out  old  boilers  com- 
menced, and  by  June  29  the  contract  was  completed  with  the  exception  of  fitting  up 
one  29-foot  exHaust  pipe  and  inspecting  boilers. 
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CRANK  8HAPRR. 

One  2(Mnch  back-geared  shaping  machine  was  purchased  from  the  Cincinnati 
Shaper  Company,  under  circular  notice  dated  August  6,  1900,  at  a  cost  of  $330.  The 
macnine  was  received  August  27  and  set  up  in  machine  shop  during  September. 
Heretofore  all  of  the  keyseating,  etc.,  has  oeen  done  on  a  planer,  but  with  this 
machine  it  is  now  done  more  economically. 

RKTAININO  WALL,    DRY   DOCK. 

The  work  under  this  head  during  the  year  was  completing  the  north  dry-dock  gate 
masonry  at  dry  dock.  During  July  a  derrick  was  erected  on  top  of  pier  head  at  old 
lockH  to  handle  stone,  etc.,  and  164  cubic  yards  sand  unloaded  and  stored  on  south 
canal  wall.  On  August  17  began  tearing  out  old  north  dry-dock  wall  above  water. 
To  complete  wall  it  was  necessary  to  buud  a  cofferdam  from  north  pier  of  old  loc:k8 
across  and  in  front  of  dry  dock  to  south  abutment. 

On  September  11  began  framing  timbers  for  dam,  and  on  the  25th  commenced  to 
afe«emble  them  tojs^ether,  and  by  October  10  the  dam  was  completed  and  543  cubic 
yards  dirt  filled  in  same.  The  blacksmiths  made  tie  rods,  etc.,  for  holdins  dam 
tosether.  During  September  derricks  were  erected  in  dry  dock ,  tracks  laid,  old  miter 
siu  removed,  and  on  the  29th  the  south  dry -dock  gate  was  thrown  down  and  pulled 
out  of  the  way.  October  13  began  laying  stone  in  north  pier,  and  continued  to  30th, 
when  work  was  temporarily  interrupted  on  account  of  leak  in  dam,  which  flooded 
the  dock.  By  November  14  the  work  was  far  enough  advanced  to  lay  stone  in  wall 
from  derrick  boat,  and  on  account  of  slight  rise  in  river,  all  derricks,  tracks,  etc.,  were 
removed  from  dock,  water  let  in,  and  S&m  torn  out,  saving  all  the  lumber. 

Stone  was  laid  in  wall  from  derrick  boat  from  November  14  to  January  9,  when  all 
of  the  gate  masonry  was  completed.  For  the  upper  retaining  wall  at  dry  dock,  62 
linear  feet  of  coping  stone  was  cut  and  laid  in  same. 

The  following  is  quantity  of  work  done  during  the  year: 

Cubic  yards. 

Masonry  laid  in  wall 1,132.42 

Earth  and  rock  excavated 2,242.03 

Earth  filled  in  cofferdam 543.00 

Total  amount  of  work  done  and  cost  of  same,  under  estimate  submitted  June  11, 
1895,  from  July  1,  1895,  to  June  30,  1901,  is  as  follows: 

Masonry  laid  in  wall cubic  yards..    3,848.12 

Earth  and  rock  excavated do 10,525.23 

Sod  cut  and  laid  on  slope square  yards. .        175. 00 

Earth  filled  in  dam cubic  yards. .        543. 00 

CoH. 

1,258.67  cubic  yards  stone,  at  $4.48 $5,638.85 

Labor  unloading  1,258.67  cubic  yards  stone,  at  $0.197 249. 06 

Cement  used  in  wall,  per  cubic  yard  of  masonry,  at  $0.369 1, 422. 00 

Labor,  breaking  223.91  cubic  yards  stone,  at$0.45 100.76 

164  cubic  yards  sand  used  in  wall,  per  cubic  yard  of  masonry,  at  $0.029 . .        114. 80 

Material,  fuel,  etc.,  used  while  settmg  stone 86.39 

Labor,  setting  3,848.12  cubic  yards  stone,  at  $2.77 10,692.70 

COFFERDAM. 

Labor,  buildmg $1,115.03 

Lumber  used  in  building  dam 555. 01 

Nails,  nuts,  washers 18. 31 

Iron  for  making  bolts,  etc 96.24 

1,784.59 

20,089.15 

Labor,  earth  and  rock  excavation,  10,525  cubic  yards,  at  $0.51 5, 368. 81 

Labor,  sodding  629  square  yards  slope,  at  $0.15 94.37 

Watching  fieet,  etc 6L71 

Total  cost 25,614.04 

Cost  per  cubic  yard  of  masonry  laid 5.236 

Cost  per  cubic  yard  earth  and  rock  excavation .51 
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NBW  PAVEMENT,  NEW  LOCK. 

The  estimate  for  this  work  provided  for  cement  pavements  along  cinder  walks 
between  middle  and  lower  engine  houses  north  and  south  side  of  canal,  and  along- 
side the  lower  lock;  also  to  replace  worn  natural-K^ement  pavements  in  middle  engine 
houses  with  Portland-cement  pavements. 

The  old  pavements  in  engine  houses  were  cut  down  2  inches  and  replaced  with  a 
pavement  of  one  part  Nazareth  Portland  cement  and  one  and  one-half  parts  sand. 

The  foundation  for  pavement  alongside  lower  lock  was  constructed  with  7i  inches 
clean  dnders,  thoroughly  watered  and  rammed  to  even  surface,  upon  which  were 
placed  3}  inches  concrete,  composed  of  one  part  Nazareth  Portland  cement,  three 
parts  clean  sharp  sand,  and  five  parts  broken  stone,  not  to  exceed  2  inches  in  diam- 
eter. This  was  thoroughly  rammed  to  an  even  surface,  and  a  wearing  surface  1  inch 
in  thickness  placed  on  same,  consisting  of  one  part  Portland  cement  and  two  parts 
clean  shaip  sand. 

The  United  States  did  the  excavating  and  furnished  all  of  the  cement.  A  contract 
was  made  April  22  with  Charles  F.  Fitch  for  concrete  pavement  alongside  lower  lock 
at  67  cents  per  square  yard,  and  for  pavement  in  lock  engine  houses  at  47  cents  per 
square  yard.  Work  of  laying  pavement  on  south  side  of  canal  was  commenced  June 
10  and  all  the  work  completed  June  29. 

Total  number  cubic  yards  pavement  laid  in  engine  houses 320. 49 

Total  number  cubic  yards  pavement  laid  alongside  lower  lock 490. 82 

COST. 

Contract  price $516.73 

Material 553.85 

Labor 116.08 


1, 186. 66 

CANAL  DRY  DOCK. 

Owing  to  the  building  of  dry-dock  gate  masonry  and  patting  in  new  ^tes,  the  dock 
was  only  available  for  about  six  montns  during  the  year.  It  was  occupied  thirty-four 
days  and  three  hours  by  eighteen  Government  boats  and  by  one  sawmill  and  one 
ferryboat  thirty-one  dayis  and  seventeen*  hours. 

AOCIOBNTS  IN  OANAL. 

On  Januarv  20,  6.45  a.  m.,  steamers  W.  W,  O^Neal  and  John  Moran^  while  entering 
head  of  canal  with  tow  of  20  loaded  coal  boats  and  2  barges  loaded  with  steel  rails, 
the  property  of  the  Monongahela  River  Consolidated  Coal  and  Coke  Company,  sunk 
one  coal  boat  by  grounding  on  the  rock  north  side  of  channel,  opposite  station  108. 
The  wreck  was  removed  by  its  owners. 

On  January  20  steamer  Defender,  while  bringing  a  tow  of  coal  to  locks,  sunk  a  coal 
baige  at  station  25.  The  accident  was  due  to  carelessness  on  the  part  of  the  crew  in 
allowing  the  barge  to  fill  with  water.  The  Monongahela  River  Coal  and  Coke  Company 
made  arrangements  whereby  the  canal  dredges  were  to  dredge  the  coal  and  wreck, 
they  paying  for  same.  Dredges  LouimUe  and  Waha^  removed  the  wreck  on  the 
[id2r 


21st  and  22d 

January  17  steamer  TransU,  while  entering  the  canal,  8.30  a.  m.,  in  tow  with  three 
coal  boats,  one  barge,  and  one  flat  of  coke,  struck  the  coke  flat  against  the  south  wall, 
east  of  old  guard  gates,  and  knocked  a  rake  plank  off,  causing  the  flat  to  take  water  and 
sink  in  middle  of  canal,  opposite  station  90.  The  wreck  was  removed  by  its  owners, 
the  Monongahela  River  Coal  and  Coke  Company. 

January  21,  12.10  p.  m.,  while  the  steamer  Wath  Gray  was  entering  the  canal  in 
tow  with  a  large  model  barge  of  steel  rail,  she  ran  into  a  barge  of  coal  at  station  98, 
about  60  feet  from  north  wall,  causing  said  barge  to  sink.  Tne  coal  and  wreck  were 
removed  by  the  owners,  the  Monongahela  River  Consolidated  Coal  and  Coke 
Company. 

WOBK   DONE  AT  CANAL  FOR  FALDB  OP  OHIO  RrTBR. 

Steamer  Major  Mackenzie. — Made  patterns  and  reared  engines,  wheel  flanges, 
rudder  irons,  check  and  throttle  valves,  and  got  out  timbers  for  wheel  repairs. 

Steamer  Col.  O.  L.  GiZfegpie.— Made  valve  for  steam  chest,  repaired  cam  yokes  and 
packing  rings,  engines,  and  wheel,  and  made  new  slide  brasses. 

Dredge  LoviemUe  No,  i.— Repaired  chains  and  turned  pins  for  endlees  chain; 
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repaired  dipper  and  tumbucklee;  made  new  dipper  handle  and  new  roller  for  top  of 
crane;  bored  backing  drum,  and  placed  same  in  position. 

Dredge  LouimlU  So.  ;P.— Repaired  Green  River  grapple,  bored  and  tamed  sheaves, 
and  calked  boiler. 

Dredge  Wabash.— B/epaired  swinging  engines,  boiler,  dipper,  dipper  handle,  and 
crane:  made  new  spaa  shafts,  new  dipi>er;  repaired  capstan  engine,  spud  hoisting 
machinenr,  and  keyseated  gearing  on  swinging  engines.  The  hull  of  dredge  belong- 
ing to  Wabash  River  was  in  such  condition  as  to  require  new  wooden  null  to  be 
built,  which  wafi  done  at  our  ship  yard  by  hired  labor,  was  launched  on  August  17. 
The  boat  was  laid  October  8  to  transfer  machinery  to  new  hull,  which  work  was 
completed  and  boat  put  in  commission  on  the  31  st. 

Made  new  rollers  for  mud  scows;  repaired  safety  valves  on  steamer  Wave  Rock; 
docked  and  calk^  mud  scows  Nos.  1. 2,  and  3  and  small  flat;  painted  Fourteenth  street 
warehouse;  removed  boiler  from  old  power  boat  Osseo,  ana  placed  same  in  position 
in  new  hull;  made  loading  sticks,  patterns  for  buoys,  buoys  and  ring  bolts  for 
anchors,  and  placed  same  at  head  of  canal;  expanded  flues  and  repaired  roof  of 
steamer  Wave  Rock;  assisted  in  taking  current  observations,  head  of  canal;  repaired 
current  meter;  repaired  roof  and  stacks  of  compressor  boats;  repaired  dynamite 
tester,  and  overhauled  machinery  on  compressor  boats. 

Repaired  crane,  shaft  and  bearings,  pitman  brasses,  and  dipper  on  Green  River 
dredge  No.  1. 

WORK  DONB  AT  OANAL  FOB  OREBN  AND  BABBBN  RIVEBS. 

The  new  hull  for  steamer  Emerald^  commenced  in  June  of  last  year,  was  completed 
July  27.  The  boat  was  inspected  and  necessary  alterations  and  repairs  made,  and  on 
August  8  the  property  stored  at  canal  was  transferred  to  the  boat  and  she  left  for 
Spottsville,  Ky.,  on  the  9th. 

Made  repairs  to  cylinders,  pistons,  pitmen,  valve  stems,  and  exhaust  pipes  for 
steamer  Trm.  Preston  Dixon^  and  assisted  in  testing  boilers;  docked  steamer  Wm, 
Preston  Dixon  May  13,  and  floated  her  off  dock  on  the  23d;  hauled  lumber  from  top 
of  bulk  to  barge,  and  worked  on  new  rudder  stocks. 
Very  respectfully,  your  obedient  servant, 

J.  H.  Casbt, 

Assistant  Engineer, 
Gapt  Wm.  L.  Sibbrt, 

Corps  oj  Engineers^  XJ,  &  A. 


J  J  3. 

IMPROVEMENT  OF  WABABH  RIVER,  INDIANA  AND  ILLINOIS. 

The  description  of  oridinal  condition,  object  of  the  improvements, 
project,  and  present  condition  of  work  relating  to  the  two  divisions  of 
the  Wabash  Kiver  will  be  found  in  Annual  Reports  Chief  of  Engineers 
for  the  fiscal  years  ending  June  30, 1896,  page  2239,  and  June  30, 1898, 
page  1971. 

Jmprm^emefrvU  hdoio  Vincermea. — ^No  work  was  in  progress  on  this 
section  of  the  river  during  the  year. 

There  is  in  existence  no  approved  project,  with  estimate,  which  ade- 
quately provides  for  the  systematic  improvement  of  the  Wabash  River, 
and,  as  a  prerequisite  to  the  preparation  of  such  a  project,  a  detailed 
survey  is  necessary.  Such  survey  for  that  part  of  the  river  below  the 
lock  at  Grand  Rapids  would  cost,  approidmately,  $20,000.  The  funds 
now  reported  as  available  were  appropriated  by  the  river  and  harbor 
act  of  March  3^  1899,  with  a  view  of  closing  the  cut-oflf  at  New  Har- 
mony, to  do  which  it  was  estimated  would  require  $50,000.  However, 
this  IS  not  the  only  place  where  improvement  work  is  needed  to  make 
the  river  navieable,  and  it  would  appear  to  be  the  better  plan  to  defer 
any  work  at  New  Harmony  Cut-off  until  a  survey  has  been  made  and 
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definite  determination  arrived  at  as  to  the  character  and  extent  of  im- 
provements necessary.  When  such  determination  is  made  it  may  be 
round  that  the  work  now  approved  for  New  Harmony  Cut-off  would 
be  of  no  particular  value  as  part  of  a  series  of  structures  in  a  project 
for  systematic  improvement  of  the  river.  In  this  connection  it  is 
deemed  admissible  to  suggest  that,  if  the  funds  now  available  be  made 
applicable  to  a  survey  of  the  river  below  the  look,  only  $6,000  in 
addition  thereto  will  be  needed  for  such  purpose. 

Money  9tatemerU. 
July  1,1900,  balance  unexpended $15,346.14 

Jnly  1,1901,  balance  unexpended 15,346.14 

July  1,1901,  outstanding  Uabilities 25.75 

July  1, 1901,  balance  available 15,320.39 

Amoant  (estimated)  required  for  completion  of  existing  project ^45, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,1901 ^45,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
.    4,1897. 


AMOUNTS  AND  DATBB  OF  APPROFEIATIONB. 


June  10, 1872 150,000 

March3,1873 50,000 

June23,1874 26,000 

March3,1875 40,000 

August  14, 1876 70,000 

June  18, 1878 50,000 

March  3, 1879 20,000 

June  14, 1880 25,000 

March3,1881 25,000 

Auguflt2,1882 40,000 


July  5, 1884 $30,000 

August  5, 1886 60,000 

August  11, 1888 60,000 

September  19. 1890 60,000 

Julyl3,1892 60,000 

August  18, 1894 15,000 

June  3, 1896 15,000 

March  3, 1899 15,000 

Total 710,000 


Impraoemerits  above  Vincermes. — ^The  only  operations  in  progress  on 
this  section  of  the  river  during*  the  fiscal  year  was  the  removal  of  snags, 
and  embraced  that  portion  oetween  Vincennes  and  one  mile  above 
HutsonviUe — about  48  miles.  Overhanging  trees,  snags,  and  similar 
obstructions,  numbering  875  in  all,  were  removed  during  the  period 
of  operations,  from  July  17  to  September  22, 1900.  Tne  work  was 
done  hy  hired  plant,  consisting  of  the  towboat  Irene  and  a  barge,  the 
latter  with  a  derrick  and  appliances  equipped  for  pulling  and  handling 
the  sn&gs,  etc. 

Fun£  under  the  former  estimate  are  so  nearly  exhausted  that  fur- 
ther field  work  is  not  proposed  for  the  ensuing  fiscal  year.  Recom- 
mendations as  to  additional  appropriations  can  not  be  made  until  a 
new  project,  as  suggested  under  ^^  telow  Vincennes,"  has  been  decided 
upon. 

The  only  commercial  statistics  available  are  given  in  the  report  for 
operating  and  care  of  lock  and  dam  at  Grand  Rapids. 

'  See  remarkfl  above  concerning  survey. 
ENG  1901 176 
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Money  statemerU. 

Jalyl,  1900,  balance  unexpended $2,424.83 

June  30,  1901,  amotint  expended  during  fiscal  year 1,857.08 

July  1, 1901,  balance  unexpended 606.35 


AHOUNTB  AND  DATES  OF  APPBOPRIATIOMB. 


March  8,  1881 $25,000 

Augufit2,  1882 30,000 

Julys,  1884 10,000 

Augofltll,  1888 5,000 

September  19,  1890 5,500 


JnlylS,  1892 $6,000 

June  3, 1896 6,000 

March  3,  1899 4,000 

Total 95,600 


J  J  4. 


OPERATING  AND  CARE  OF  LOCK  AND  DAM  AT  GRAND  RAPIDS, 
WABASH  RIVER. 


Operations,  in  addition  to  the  usual  work  of  passing  traffic  through 
the  lock,  consisted  in  completing  and  setting  up  in  place  the  new 
wooden  lock  gates,  setting  new  upper  and  lower  ceramic  tile  gauges, 
repairs  to  the  roadways,  walks,  fences,  slopes,  removing  deposit  from 
the  lock  chambers  and  entrances  thereto,  building  a  new  cottage  for 
the  lock  tender,  and  ordinary  repairs  to  other  buildings  on  the  lock 
grounds. 

This  lock  is  2.6  miles  above  Mount  Carmel,  HI.,  92.9  miles  above 
the  mouth  of  the  Wabash  River,  and  is  built  of  stone.  The  len^h  of 
the  pool  is  9  miles,  lift  of  lock  11.5  feet,  available  length  of  lock  214 
feet,  clear  width  62  feet.  The  lower  sill  is  372.42  and  the  upper  sill 
388.34  feet  above  mean  sea  level.  The  depth  of  water  on  the  lower 
sill  at  low  water  is  3.6  feet,  and  on  the  upper  sill  6.08  feet.  The  top 
of  the  lock  wall  is  398.42  feet  above  mean  sea  level  and  10  feet  above 
the  crest  of  the  dam.  The  lock  was  built  by  the  United  States,  and 
completed  in  1894.  Following  are  the  details  of  expenditures  for  the 
fiscal  year: 

Summcay  of  expenditures  on  account  of  operating  and  care  of  lock  and  dam  at  Orand 
BapidSf  Wabash  River,  JUcal  year  1901,  showing  general  Hems  and  arnounl  expended 
under  each  heading. 


Item. 

Amount 

Services 

•7.688.17 

Supplies 

682.29 

Materials  

2,062.62 

lCiace11aiieou4 x -  -  - 

817.82 

Toi%\ 

10,720.40 
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ALLOTMENTS. 

March  12,  1897 1240.00 

July  23,  1897 1,703.26 

Jnlyl5,  1898 1,461.36 

July  21, 1899 9,346.16 

July  17,  1900 7,762.62 

Total 20,493.28 


OOMMIEBOIAL  STATIBTICB. 


Statement  of  traffic  and  commerce  passed  tkmugh  the  lock  at  Qrand  Rapids,  Wabash  Rwer, 
for  the  year  ending  June  30, 1901. 

TRAFFia 


Kind  of  boat 

Number. 

TbnnagB. 

Tbw 

48 
68 

J:^ 

Bfti^e 

Home 

PWWQQger rr....^.  ...... ........ 

9 
4 
6 
106 
25 

57 

Gk)venunent . 

600 

Dndge 

600 

Bmfilr craft -  ..,,,....,....,.. ...... 

174 

Bafts - 

1,285 

Total 

267 

8,976^ 

TMKngv*  - . .  ^ .  ^ . .  T  T  r  - 

574 
160 

Lockagcfi .......  r..-r-.....T.............«...T...... 

Commerce, 


Tons. 
67di 


CJom 

Lumber 213' 

Wheat 102 

Miscellaneous 48 

Coal 43 


Straw 

Cement.... 
Machinery. 
Shingles... 


•36 
6 
6 
2 


Total. 


1,128J 


Oomparaiiwe  statement  of  traffic  and  commerce  passina  the  lock  at  Qrand  Rapids,  Wabash 
Mver,  from  July  1, 1896,  to  Jusne  SO,  1901, 


T&AJfFIG, 


Kind  of  boat 

July  1,1806,  to 
June  80, 1900. 

Fiscal  year  1901. 

Total  for  five  years. 

TOM. 

Number. 

Tons. 

Number. 

Tons. 

PaaBepger ..•• 

16 
184 

14 
250 

67 
488 
126 

487 

668 

6,600 

9 

49 

4 
68 

57 

1,292 

500 

5,118 

25 
288 

18 
818 

57 
594 
151 

644 

Tow 

6,808 
»45 

Goyemnient r.^t. ....... 

BarsM 

20,655 
295 

Hoiue. .................................. 

Rmall  cmft 

106 
25 

174 
1,235 

782 

BaflB 

7,885 

Total 

1.186 

29,488 

267 

8,876 

1,896 

87,809 

Annual  average,  past  flje  yean,  279  boats;  7,561  tons. 
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Comparalive  statement  of  traffic  and  commerce  passing  the  lock  at  Grand  Rapids,  WaJbcuh 
River,  from  July  i,  1896,  to  June  SO,  1901 — Continued. 


COMMERGB. 

Articles. 

July  1,1896, 

to  June  80. 

1900. 

Fiscal  year 
1901. 

Total  for  five 
yearn. 

Wheat 

Tms. 

116 

6,026 

24 

7,881 

280 

10 

18 

62 

86 

7Vm«. 
102 
678 
218 

3bM. 

218 

Com..... 

287 

Oata 

Lumber 

7,881 
280 

Stone 

Hay 

10 

Hogs 

18 

Cord  wood 

62 

Coal 

43 
85 
6 
6 
2 

86 

Btraw 

Oement • 

Machinery 

Shingles 

Mannfactnred  iron  --^^^,^-^., ,.^ 

80 
206 

80 

48 

208 

Total 

14,286 

1,128 

16.224 

Annual  ayemfe  past  five  yean,  8,044  torn. 


J  J  5. 


IMPROVEMENT  OF  WHITE  RIVER,  INDIANA. 

For  full  report  of  project,  original  condition,  and  works  see  page 
3244,  Report  of  the  Cnief  of  Engineers  for  the  fiscal  year  ending  June 
80.1896. 

No  operations  were  in  progress  during  the  past  fiscal  year,  the  funds 
under  the  former  estimate  being  almost  exhausted. 

i^ursuant  to  the  requirements  of  the  river  and  harbor  act  of  August 
17, 1894,  White  River  proper  and  a  portion  of  each,  East  Fork  and 
West  Fork,  were  resurveyed  and  full  report  made,  with  maps  and 
alternative  estimates  of  the  cost  of.  improvement  within  the  limits  of 
the  survey.  This  report  and  the  estimates  of  cost  thereunder  will  be 
found  on  pages  2483  to  2496,  Report  of  the  Chief  of  Engineers  for  the 
fiscal  year  1896.  None  of  the  plans  outlined  in  the  report  have  so  far 
been  adopted  by  Congressional  action. 


Monet/  stdtement. 


July  1,  1900,  balance  unexpended . 
July  1,  1901,  balanoe  unexpended  . 


1703. 82 
703. 82 


AFFBOFBIATIOIIB. 


March  8, 1879 125,000 

June  14, 1880 20,000 

March  3,  1881 20,000 

August2,  1882 20,000 

July  6, 1884 10,000 

AugoatS,  1886 7,600 


August  11, 1888 $5,000 

July  13, 1892 5,000 

August  18, 1894 5,000 

Junes,  1896 2,600 

Total 120,000 
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J  J  6. 

REOONSTRUCTION  OF  LOCK  NO.  2,  GREEN  RIVER,  AT  RUMSEY, 

KENTUCKY. 

Report  of  project  for  this  work  is  given  on  paffe  2266,  Report  of 
the  Chief  of  Engineers,  for  the  fiscal  year  ending  June  80,  1896. 

The  only  work  in  progress  during  the  year  consisted  in  completing 
the  walkways  and  drilling  and  blasting  away  the  limestone  reef  at  the 
lower  approach  to  the  lock,  so  as  to  deepen  and  straighten  it  and 
facilitate  the  passage  of  traffic  through  the  lock.  This  work  was 
entirely  completed  during  the  autumn  of  1900,  and  the  funds  being 
exhausted,  this  is  the  final  report  of  work  under  the  appropriations 
for  this  purpose. 

Money  statement. 

July  1,  1900,  balance  unexpended $2,260.04 

June  30,  1901,  amount  expended  during  fiscal  year 2,260.94 


APPROPRIATIOMB. 


March  8, 1893 $65,000 

August  18,  1894 105,000 

Total 170,000 


J  J  7. 

IMPROVEMENT  OF  GREEN  RIVER  ABOVE  THE  MOUTH  OF  BIG  BARREN 

RTVER,  KJJNTUCKY. 

For  project,  object  of  improyement,  etc.,  see  reports  of  Chief  of 
Engineers  for  fiscal  years  as  follows:  1891,  pages  2178-2482;  1898, 
pages  1985-1989. 

The  amount  of  funds  available  during  the  past  fiscal  year  was  too 
small  to  peiinit  of  work  other  than  the  completion  of  crib  work  and 
bank  protection  at  the  lock  and  near  the  abutment  of  the  dam,  and  the 
construction  of  a  cottage  for  the  lock  tender. 

The  marked  increase  in  traflic  over  this  part  of  the  river  since  the 
new  lock  has  been  in  operation  is  the  most  substantial  evidence  of  the 
benefit  that  has  resulted  from  this  part  completion  of  the  project  which 
provides  for  one  more  lock  and  dam  to  carry  slack- water  navigation 
to  Mammoth  Cave.  When  the  second  lock,  or  proposed  Lock  No.  6, 
is  provided  for  and  completed,  water  transportation  will  be  available 
throughout  the  rich  mineral  district  bord!ering  upon  the  river,  and 
which  heretofore  had  no  conveniently  accessible  means  of  marketing 
its  products.  Work  on  the  proposed  second  lock,  No.  6,  can  be  com- 
menced promptly  after  money  therefor  has  been  appropriated. 
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Money  statement. 

July  1,  1900,  balance  unexpended $6,301.93 

June  30,  1901,  amount  expended  during  fiscal  year 1, 908. 71 

July  1,  1901,  balance  unexpended 4,393.22 

July  1,  1901,  outstanding  liabilities 662.75 

July  1,  1901,  balance  available 3,730.47 

Amount  (estimated)  required  for  completion  of  existing  project 180, 673. 20 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 180, 673. 20 

Submitted  in  compliance  with  requirements  of  sundry  dvil  act  of  June 

4,  1897. 


AMOUNIB  AND  DATES  OF  APPB0PBIATI0N8. 


July  13,  1892 $50,000.00 

AugustlS,  1894 25,000.00 

Junes,  1896 20,000.00 

March 8, 1899 85,673.20 

Total 180,673.20 


COM MBBdAIi  flRTATIBTIOB. 


Commercial  statistics  are  given  in  report  for  operating  and  care,  etc.,  Green  and 
Barren  riven,  Kentucky. 


J  J  8. 


OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  GREEN  AlffD 
BARREN  RIVERS,  KENTUCKY. 

The  project  and  estimate  for  the  fiscal  year  ending  June  30,  1901, 
approved  July  17,  1900,  and  slightly  modified  September  12,  1900, 
provided  as  follows: 

'^It  is  proposed  to  operate  the  several  locks,  and  to  make  such 
repairs  to  them,  the  dams  and  appurtenant  structures,  as  is  necessary 
to  maintain  the  whole  system  in  good,  navigable  condition,  in  connec- 
tion with  which  work  the  snagging  and  dredging  outfit,  consisting  of 
a  snag  boat,  dredge,  derrick  boats,  and  small  towboat,  will  be  operated 
to  keep  the  pools,  lock  chambers,  and  entrances  thereto  free  from 
deposits  of  mud,  snags,  and  other  obstructions  brought  into  them  by 
the  varying  stages  of  water.  The  system  now  comprises  six  locks 
and  dams,  viz,  iTos.  1,  2,  8,  4,  and  5,  Green  River,  ana  No.  1,  Barren 
River;  Lock  Iso.  6,  Green  River,  having  been  completed  and  opened  to 
navi^tion  in  December,  1899.  Excepting  No.  5,  the  entire  system 
has  heretofore  been  provided  for  by  allotments  from  the  indefinite 
appropriation  for  '  Operating  and  Care  of  Canals  and  Other  Works  of 
Navigation,'  act  of  July  6, 1884.'' 

Durine  the  year  the  folio  wine  work  was  accomplished: 
Lock  Jvi>.  i,  Oreen  Rvoer. — ^The  bank  protection  below  the  abutment 
of  the  dam  was  completed,  an  area  of  6,y13  square  yards  having  been 
riprapped  during  the  year.    Additions  to  both  cottages  were  buUt  and 
the  older  portions  of  the  cottages  thoroughly  repaired;  a  small  ware- 
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house  for  the  storage  of  supplies  and  tools  was  constructed;  three  of 
the  lock  wickets  were  repaired;  the  lower  river  cribs  were  taken  down, 
rebuilt,  and  grillage  timbers  placed  between  them;  the  lower  end  of 
the  island  on  the  river  side  of  the  lock  was  riprapped  to  prevent  cut- 
ting away  by  the  reaction  of  water  below  the  dam;  walkways,  pave- 
ments, and  fences  were  repaired  when  necessary;  one  of  the  gate  oper- 
ating spars  was  repaired,  new  gates  for  fences  made  and  hung;  a  leak 
under  the  lower  miter  sill  of  the  lock  developed  March  2, 1901,  and 
its  closure  effected  March  5,  1901,  by  spiking  battens  to  tJie  floor  of 
the  lock  chamber;  30  young  trees  were  planted  on  the  lock  grounds, 
the  trees  on  the  island  trimmed,  and  the  lock  grounds  cleared  of  drift, 
weeds,  etc.,  as  often  as  necessary. 

Lock  No.  S,  Green  Rvoer. — ^llie  slopes  were  leveled  and  Bermuda 
grass  set  out  on  same;  an  addition  to  one  of  the  cottages  at  this  lock 
was  built;  a  new  flag  pole  made  and  set  up;  the  basements  of  the  cot- 
tages whitewashed;  the  upper  wickets  of  uie  lock  cleaned;  the  older 
Eortions  of  the  cottages  reshin^led  and  repaired;  new  coal  houses 
uilt;  fences  reset  and  repaired;  new  fenders  made  and  placed  on 
lower  lock  gutes;  giillage  timbers  placed  between  the  upper  river 
cribs,  and  drift,  weeds,  ete.,  removea  from  the  lock  grounas  as  often 
as  necessary. 

Lock  No.  Sy  Ghreen  Rvoer. — The  upper  river  approach  was  renewed; 
the  addition  to  abutment  crib  completed;  the  upper  shore  crib  rebuilt; 
new  top  timbers  placed  on  the  lower  cribs  to  replace  rotten  ones^  a 
number  of  young  trees  set  out;  additions  to  both  cottages  were  built; 
the  sheathing  torn  off  the  dam  by  ice  and  high  water  was  replaced; 
the  walks  were  repaired  and  extended  around  uie  new  additions  to  the 
cottages,  and  the  older  parte  of  the  cottages  repaired  and  repainted, 
and  the  grounds  kept  clean  of  weeds,  drift,  etc 

Look  m>.  J^  Oreen  Rwer. — Loam  was  placed  on  the  slopes  where 
washing  haA  occurred,  and  an  attempt  miade  to  secure  a  set  of  erass 
over  same;  new  gauge  post  was  made  and  painted:  an  addition  built 
to  one  of  the  cottages,  and  the  roofs,  porcnes,  and  ^ttering  on  the 
older  poi-tions  of  hoth  cottages  reshingled  and  repaired;  a  new  fla^ 
pole  was  made  and  set  up;  comer  stones,  to  mark  the  boundary  of  land 
on  abutment  side  of  the  river,  were  made  and  set  in  place;  a  much- 
needed  addition  to  the  warehouse  at  this  lock  was  completed,  and  all 
tools  and  machinery  that  had  been  necessarily  left  poorly  protected 
previousljr  were  placed  in  the  warehouse,  cleaned,  and  arranged  so  as  to 
be  convenient  for  issue  and  ready  for  use;  a  service  track  for  handling 
heavy  machinery,  ete.,  leading  from  the  warehouse  to  tiie  lock,  was 
built;  about  1, 500  square  yarois  stone  riprap  protection  was  placed  on 
the  bank  below  the  abutment;  a  quantity  of  new  sheeting  was  placed 
on  the  dam,  and  about  150  cubic  yards  of  stone  filling  placed  m  the 
cri}>s;  repairs  were  made  to  the  fences,  and  the  grounds  Kept  clean  of 
weeds,  drift,  etc. 

Lock  No.  5,  Oreen  River. — ^A  new  wicket  frame  to  replace  a  broken 
one  was  put  in  place;  the  lower  miter  sill  became  damaged  and  was 
repaired  Dy  using  15  long  drift  bolte  and  placing  about  3  cubic  yaixU 
of  concrete  around  the  bolte  and  in  the  cavities  which  permitted  the 
passage  of  water;  the  proposed  extension  of  the  row  of  piles  above 
the  dam  was  abandoned  because,  after  five  had  been  driven,  there  was 
evidence  that  such  work  disturbed  the  foundation  of  the  dam;  addi- 
tional piling  was  driven  in  front  of  the  outside  protection  crib  on  the 
abutment  side,  and  the  height  of  the  crib  increased;  an  additional  area 

Digitized  by  VjOOQIC 


2808   BEPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

of  about  1,700  square  yards  of  the  bank  below  the  abutment  was  rip- 
rapped  (this  bank  consists  ahnost  entirely  of  sand  deposit  and  would  be 
readily  cut  away  by  the  reaction  of  water  below  the  dam  if  left  unpro- 
tected; the  terrace  back  of  the  land  wall  was  leveled  up  and  a  number 
of  young  trees  set  out;  a  number  of  bowlders  was  removed  from  pool 
No.  5,  a  few  miles  below  Brownsville;  the  machinery,  tools,  etc.,  stoied 
at  this  lock,  in  temporary  sheds,  were  transferred  to  the  warehouse 
at  Lock  No.  4,  Green  River,  by  the  the  U.  S.  snaff  boat  Wm.  Preston 
DiQcon.^  after  which  the  sheds  were  removed  to  make  room  for  the  sec- 
ond cottasfe  to  be  built  at  this  lock  from  the  appropriation  for  "Im- 
proving (5reen  River,  Kentucky." 

Lock  No,  i,  Barren  Rwer. — ^ew  concrete  walks  were  made;  addi- 
tions were  built  to  both  cottages,  and  the  chimneys,  roofs,  etc.,  of  the 
older  Darts  of  the  cottages  repaired  and  painteil;  hickory  turnings 
were  placed  on  the  upper  slope  of  the  dam  to  prevent  leakage;  the 
upper  river  approach  was  renewed  148  feet  long,  9  feet  base,  8  feet 
top  width,  11  feet  above  pool  level;  the  upper  sliore  crib  was  rebuilt 
152  feet  long,  9  feet  base,  8  feet  top  width,  11  feet  above  pool  level; 
the  forebay  crib  was  renewed,  fences  reset  and  repaired;  the  pave- 
ment back  of  land  wall  was  taken  up,  a  part  of  it  relaid,  ana  the 
remaining  portion  of  the  area  coverea  with  sod. 

U.  8.  STiag  boat  Wm.  JPreston  Dixon. — ^The  operation  of  this  boat 
extended  over  all  of  the  pools  of  Green  and  Barren  rivers,  and  when 
not  engaged  at  removing  snags  and  similar  obstructions,  she  assisted 
in  construction  work  in  progress  at  the  several  locks,  inspection  trips, 
acted  as  dredge  tender,  tow  boat,  etc.     She  was  taken  to  Liouisville  and 

E laced  on  the  dry  dock  during  April  and  May,  1901,  and  her  hull  over- 
auled  and  repaired.     A  summary  of  work  done  by  the  boat  during 
the  fiscal  year  follows: 


ABBnagboat 


d 


OD  S 


'I 


•8 

00  > 


11 


i^ 


Looatlon: 

Below  Lock  No.  1,  Green  River. 

Pool  No.  1,  Green  River 

Pool  No.  2,  Green  River 

Pool  No.  8,  Green  River 

Pool  No.  4,  Green  River 

Pool  No.  6,  Green  River , 

Pool  No.  1,  Barren  River , 

Total 


20 
185 
189 
164 
240 


IS 


28 


12 
232 


20 
152 


43 


»10 


257 


178 


48 


1,783 


u 

it 


OS 
o   . 

■§3 


r 


Aa  dredge  tender. . 

An  towboat 

MJioeUaneous 


Oa.  yd9. 
6,115 


13 


12 


23 


81 


110 
1,150 
1.538 


Total. 


106 


5,115 


18 


28 


2,798 


Total  mllea  nm  4,58L 
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U.  S.  toioboat  Emerald, — A  new  hull  was  built  for  this  boat  at  the 
Louisville  and  Portland  Canal  Dry  Dock,  and  the  work  of  tmnsf  erring 
the  machinery  and  cabin  thereto  completed  early  in  August,  1900, 
after  which  date  the  boat  returned  to  Green  River  and  was  utilized  for 
towing  purposes  at  points  where  such  work  was  necessary  until  Decem- 
ber 22,  1900,  when  she  was  laid  up  for  the  winter.  So  far  during  the 
5 resent  season  it  has  not  been  necessary  to  place  her  in  commission, 
he  number  of  trips  made  and  towing  done  while  she  was  in  conmiis- 
sion  was  as  follows: 
Tripe  made,  58;  miles  run,  2,835.    Bai^ges  towed,  78;  miles  ran,  2,556. 

TJ.  S.  dredge  No.  i,  Oreen  River. — From  the  beginning  of  the  fiscal 

?'ear  to  December  21,  the  dredge  was  engaged  in  removing  deposit 
rom  the  entrances  to  the  locks,  assisting  in  repairs  to  dams,  dredging 
foundation  for  protection  crib,  backing  dam  at  Lock  No.  5,  Green 
River,  dredging  channel  at  Reedv  Island,  and  in  moving  disrupted  rock 
from  the  lower  entrance  to  Lock  No.  2,  Green  River.  The  quantity 
of  material  dredged  at  each  place  was  as  follows: 


Location. 


Material. 


Qoantity. 


Lock  No.  1,  Qreen  River 

Lock  No.  2,  Green  River 

Do 

Lock  No.  4,  Green  River 

Lock  No.  6,  Green  River 

Reedy  Island,  Green  River  . 
Honaker'B  ferry 


Mud,eto 

Mud  and  leaves . 
Dismpted  rock . . 

Mad,  etc 

Mud,  sand,  etc.. 

Gravel 

do 


Total. 


0,870 
12,130 
1,860 
8,950 
1,240 
285 


81,686 


The  only  contract  in  force  for  this  work  is  that  with  John  P. 
McGuire^  .Cleveland,  Ohio,  for  steel  lower  gates  for  Locks  1  and  4, 
Green  Kiver,  Kentucky,  and  Lock  No.  1,  Barren  River,  Kentucky. 

During  the  fiscal  year  it  became  necessary  to  enlarge  the  **  Regula- 
tions for  the  use,  aciininisti*ation,  and  navigation  "  of  Green  and  Bar- 
ren rivers  by  the  addition  of  rules  to  be  observed  by  raftsmen.  The 
additional  rules  having  received  the  approval  of  the  Secretary  of  War, 
they  were  promulgated  by  the  district  office  in  the  form  of  mimeograph 
copies  and  dated,  as  follows: 


AddiHonal  regulationi  for  the  tue,  adminiglration,  and  naviffoHon  of  Oreen  and  Barrett 

rwers,  Kentucky. 

AirrHORTIY  AND  PSMALTIIS. 

The  river  and  harbor  act  of  August  18,  1894,  contains  the  following  section: 

"  SRa  4.  That  it  shall  be  the  duty  of  the  Secretary  of  War  to  prescribe  such  rules 

and  regulations  for  the  use,  administration,  and  navigation  of  any  or  all  canals  and 

similar  works  of  navigation  that  now  are,  or  that  her^ifter  may  be,  owned,  operated, 

'  or  maintained  by  the  United  States  as  in  his  judgment  the  public  necessity  may 

require. 

buch  rules  and  regulations  shall  be  posted,  in  conspicuous  and  appropriate  places, 
for  the  information  of  the  public;  and  every  person  and  every  corporation  which 
shall  knowingly  and  willfully  violate  such  rules  and  regulations  shall  be  deemed 
guilty  of  a  misdemeanor  and^  on  conviction  thereof  in  any  district  court  of  the  United 
States  within  whose  territorial  jurisdiction  such  offense  may  have  been  committed, 
shall  be  punished  by  a  fine  not  exceeding  five  hundred  dollars,  or  by  imprisonment 
(in  the  case  of  a  natural  person)  not  exceeding  six  months,  in  the  aiscretion  of  the 
court" 
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No  raft,  moored  or  moving  in  any  of  the  pools  of  Green  and  Barren  rivers,  Ken- 
tucky, shall  have  a  greater  width  than  sixty-four  (64)  feet,  nor  a  greater  length  than 
four  hundred  and  finy  (450)  feet.  Each  raft  must  have  sweep  oars  at  each  end,  be 
proper!  V  manned,  and  must  be  kept  under  such  control  as  not  to  seriously  interfere 
with  other  traffic. 

Rafts  must  not  be  assembled  or  moored  at  such  points  on  the  rivers  as  will  seriously 
interfere  with  navigation.  From  sunset  to  sunrise  each  day  each  raft  must  display 
lights  as  follows:  On  their  center  line,  ten  feet  above  the  water,  white  light  on  the 
upstream  end;  a  red  light  on  the  downstream  end. 


UNrricD  States  Enoinbbb  Offigb, 
LouigvUle,  Ky,,  December  Sl^  1900, 
It  is  made  the  duty  of  the  master  of  the  U.  S.  snagboat,  Wm.  Preston  Dixon  and 
the  lock  masters  at  the  several  locks  in  Green  and  Barren  rivers  to  deliver  a  copy  of 
these  relations  to  each  interested  party,  and  also  to  report  any  and  all  violations  of 
the  regulations  published  above. 

Wm.  L.  Sibebt, 
Cbptatn,  Corpn  of  Engintert, 

On  account  of  the  failure  of  the  river  and  harbor  bill  and  the  small 
quantity  of  work  in  prospect  during  the  ensuing  year,  the  continuous 
services  of  an  assistant  engineer  were  dispensed  with  and  the  Bowling 
Green  branch  office  discontinued  May  81,  1901,  and  tiie  local  super- 
vision of  routine  work  placed  in  charge  of  Mr.  W.  S.  Overstreet, 
master  and  overseer. 

Expenditures  during  the  year  were  as  follows: 

Summary  of  expenditures  on  cuxxmnt  of  operaHnff  and  care  of  Oreen  and  Barren  rivers^ 
Kentucky,  fiscal  year  1901,  showing  general  items  and  amount  expended  under  each 
heading. 


Item. 


Amount 


SenriceB 

Supplies 

Materials 

Miscellaneous 

Total... 


$44,668.68 

4,672.85 

11,838.85 

1,857.02 


<n,816.40 


OOLLBCTTIONS. 
1900. 

July  6.  Jett  &  Turner,  for  water  power,  Lock  No.  2,  Green  River,  Kentucky.  $50. 00 

July  6.  Wm.  Boulton,  for  water  power.  Lock  No.  1,  Barren  River,  Kentucky.  75. 00 

Dec.  7.  Proceeds  of  auction  sale  of  condemned  property 184.10 

1901. 

Jan.  12.  Jett  &  Turner,  for  water  power,  Lock  No.  2,  Green  River,  Kentucky.  50. 00 

Jan.  12.  R.  C.  Bryant,  for  water  power,  Lock  No.  2,  Green  River,  Kentucky.  150.00 

Jan.  16.  Craig  Brothers,  for  water  power,  Lock  No.  8,  Green  River  Kentucky.  37. 50 

Mar.  16.  Craig  Brothers,  for  water  power,  Lock  No.  8,  Green  River,  Kentucky .  37. 50 

Total 584.10 

All  of  these  ooUectionB  were  deposited  to  the  credit  of  the  Treasurer  of  the  United 
States. 


APPBOPBIATIONS  AND  ALLOTMENTS. 


August  11, 1888 $136,000.00 

January  4,  1889 167,112.00 

July  26,  1889 139,110.00 

July  17,  1890 53,783.47 

July  16,  1891 77,807.26 

July  16,  1892 46,264.26 

July  16,  1893 49,730.88 

July  18,  1894 25,927.23 


January  26,  1895 $6,000.00 

July  20,  1895 51,080.31 

September  2,  1896 77,684.35 

■July  23,  1897 67,459.61 

July  15,  1898 70,219.75 

July  22,  1899 67,007.66 

July  17,  1900 69,349.64 
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OOmSAOT  IN  FOBCa 

For  tUel  loch  ^ates.— "ThiB  agreement,  entered  into  this  13th  day  of  April,  1901, 
between  William  L.  Sibert,  captain,  Coips  of  Engineers,  United  States  Army,  of  the 
first  part,  and  John  P.  McGmre,  of  Cleveland,  in  the  county  of  Cuyahoga,  State  of 
Ohio,  of  the  second  part,  witnesseth:  That,  in  conformity  with  the  advertisement 
and  specifications  hereunto  attached,  which  form  a  part  of  this  contract,  the  said 
William  L.  Sibert,  captain,  Corps  of  Ensineers,  U.  S.  Army,  for  and  in  behalf  of 
the  United  States  of  America,  and  the  saia  John  P.  McGuire,  do  covenant  and  agree, 
to  and  with  each  other,  as  follows: 

That  the  said  John  P.  McGuire  shall  furnish  and  deliver  three  pairs  of  lock  gates 
and  all  fittings  therefor,  as  specified  and  required  in  the  specifications  hereto 
attached,  and  the  drawings  therefor  described  in  paragraph  36  of  said  specifications. 

That  for  the  said  gates  and  their  fittings  fumisned  and  delivered  in  accordance 
with  said  specifications  and  drawings,  the  United  States  shall  pay  the  said  John  P. 
McGnire  as  follows: 

For  the  pair  of  gates  for  Lock  No.  1,  Green  River,  Kentucky,  three  thousand  dol- 
lars ($3,000.00). 

For  the  pair  of  gates  for  Lock  No.  4,  Green  River,  Kentucky,  three  thousand  dol- 
lars ($3,000.00). 

For  the  pair  of  gates  for  Lock  No.  1,  Barren  River,  Kentucky,  two  thousand  eight 
hundred  dollars  (f2,800.00). 

The  Bud  John  P.  McGuire  shall  commence  the  work  herein  contracted  for  within 
ten  (10)  days  after  the  date  of  notification  of  approval  of  the  contract  by  the  Chief 
of  Eiigmeers,  U.  8.  Army,  and  shall  complete  the  same  on  or  before  November  30, 
IWL^ 

Approved  by  the  Chief  of  Engineers,  United  States  Army,  April  25,  1901. 


OOMMBROEAL  BTATIfirnOB. 


^  traffic  paumg  (ft«  lock9  <m  Qrem  and  Bamm  riven  from  July  1, 1897^  to 
June  SO,  1901. 


LOCK  NO.  1.  GKKBN  BIVSB. 

Kind  of  craft. 

FiacalyeanlSQSto 
IWO. 

Fiaeal  year  1901. 

Number. 
1,685 

1,891 

240/f96 
110,688 

9,217 
476,227 

^648 

Number. 
648 
812 
80 
1,766 
109 
692 

98,072 

Towboate 

66.052 

Govflmmont  hoRts r . 

8,801 

Banr68 

405,602 

Small  ciaft 

1,108 

Rnfti .  X    .               

Total 

8,200 

841.776 

8,856 

668,680 

Annual  KV&nge  during  past  four  yean:  Boats,  8,014;  tonnafe,  850,126-h. 
Total  number  of  lockages  during  past  fiscal  year,  4,886. 

LOCK  NO.  2,  GREEN  RIVER. 


Kind  of  craft 


Fiscal  years  1896  to 
1900. 


Fiscal  year  1901. 


Pusenger  boats... 

Towboats 

Ooyemment  boats 

Barffes 

Small  craft 

Bafts 

Total 


Number. 
1,641 
1,890 

116 
2,768 

406 
1,250 


7,466 


Ibnnooe. 

242,677 
70,960 
18,884 

467,198 
5,880 


Number. 
682 
688 
84 

108 
802 


804,944  I 


8,102 


Tonnage. 

91,687 

42,286 

4,787 

848,782 

670 


483,112 


Annual  average  during  past  four  years:  Boats,  2,689+;  tonnage,  832,014. 
Total  number  of  lockages  during  past  fiscal  year,  8,626. 
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StatemenU  of  traffic  pasting  (he  locks  on  Green  and  Barren  rivers,  etc. — Continued. 
LOCK  NO.  8,  GREEN  BIVER. 


Kind  of  craft. 

Fiscal  yean  18d8  to 
1900. 

Fiscal  year  1901. 

Paflsenger  boats 

Number. 

1,323 
974 
188 

1,840 
407 
786 

T[mnagf. 
223,024 
66,588 
23,535 
83:},  104 
1,932 

Ifumbrr. 

661 

466 

37 

1,081 

71 

202 

Tonnage. 
91,689 

Towboats 

33,266 
6  090 

Oovemment  Ix  wits      

Barges 

284,115 
257 

Bmall  craft ...,,-,,-,-.  ^ , ,_-.,.. 

Rafts 

Total 

6,418 

618,183 

2.410 

414,417 

Annual  average  during  past  4  years:  BoatR,  1,957;  tonnage,  286,260. 
Total  number  of  lockages  during  past  fiscal  year,  2,689. 


LOCK  NO.  4,  GREEN  RTVER. 


Kind  of  craft. 


Ftocal  years  1896  to 
1900. 


Fiscal  year  190L 


PasMnger  boats — 

TOwboata 

GoTemment  boats . 


Small  craft.. 
Rafts 


Ntgmber. 

1,196 

2,109 

196 

2,641 

407 

736 


Total. 


6,780 


Tbrmage. 
210/740 
106,092 
84,623 
868,670 
1,982 


Number. 

663 

784 

70 

1,017 

71 

75 


711,669 


2,680 


Tonmaae. 

91,680 

40,922 

10,724 

227,495 

124 


870,846 


Annual  average  during  past  4  years:  Boats.  2,840+;  tonnage,  270,628+. 
Total  number  of  lockages  during  past  fiscal  year,  2,668. 

LOCK  NO.  6,  GREEN  RIVER. 


Kind  of  craft 


Fiscal  year  1900. 


Fiscal  year  1901. 


Passenger  boats — 

Towboats 

Government  boats . 

Baigea 

Small  craft 

Rafts 


Number. 

82 
206 

14 
256 

62 

47 


Total. 


616 


Jbnnaae. 

iiwi 

11,878 

1,222 

84,946 

144 


Number. 


876 


166 
29 


61,696 


1,006 


Tcmnage. 


20,270 

6,766 

97,141 

749 


124,916 


Opened  to  traffic  January  17, 1900. 

Annual  average  during  past  2  years:  Boats,  810  +;  tonnage,  88,305  +. 

Total  number  of  lockages  durmg  past  flscii  year,  1,070. 

LOCK  NO.  1,  BARREN  RIVER. 


Kind  of  craft 


Fiscal  years  1898  to 
1900. 


Fiscal  year  1901. 


Passenger  boats.... 

Towboats 

Government  boats . 

Barges 

Small  craft 

Rafts 


Number. 

994 
1,418 

156 
1,513 

153 


Total. 


4,291 


TMnage. 
182,487 
66,197 
23,366 
165,876 
096 


Number. 
664 
428 
70 
497 
28 
20 


418,622 


1,612 


Tannage. 
91,012 
19,125 
8,899 
76,994 
17 


196,047 


Annual  average  during  past  4  years:  Boats,  1,475  +;  tonnage,  618,660. 
Total  number  of  lockages  during  past  fiscal  year,  1,667. 
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StaiemenU  of  commerce  pcMvng  the  locks  on  Green  and  Barren  Rivers,  July  i,  iS97f  to 

June  SO,  1901. 

LOCK  NO.  1,  GREEN  BIVER. 


Articles. 


to  1900.  y«"*wi. 


i^(mX 

Com 

Wheat 

Salt 

Oil 

Whisky 

Floor 

Sufar 

Molasses 

Cement 

TotMUSOO 

Hides 

Hay  and  straw 
Cattle 


Tons. 
2,161 


2,244 
8,287 
1,088 

87 
1,844 
1,978 
598 
1,988 
2,676 

28 
2,074 
2,766 


Tons, 

1,866 

2,185 

962 

1,040 

194 

83 

764 

803 

245 

181 

906 

5 

1,373 

1,160 


Articles. 


Fiscal 

years  1898 

to  1900. 


Swine  and  sheep 

Horses  and  mules 

Lumber 

Timber 

Staves 

Shingles 

Ties,  railroad 

Hoop  poles 

Manufaotored  iron 

Prodnce 

Asphalt 

General  and  miscellaneous . 


Total. 


Fiscal 
year  1901. 


2biM. 

8,078 

827 

66,486 

432,186 

17,968 

144 

194,189 

8,404 

407 

46 


86,202 


829,278 


Tons. 

1,248 

77 

26,288 

264,314 

5,533 

99 

180,804 

1,840 

50 

10 

445 

22,223 


462,622 


LOCK  NO.  2,  GREEN  RIVER. 


Coal 

Com 

Wheat 

Salt 

Oil 

Whisky 

Flour 

Sugar 

Molasses 

Cement 

Handles 

Tobacco 

Hides 

Hay  and  straw 
Cattie 


1,864 

.261 

1482 

1,893 

907 

264   , 

8,066 

684 

983 

184 

92 

26 

1,511 

542 

1,676 

626 

896 

194 

1,199 

152 

1,871 

4 

2,314 

-      674 

19 

8 

1,818 

911 

1,121 

893 

Swine  and  sheep 

Herses  and  mules 

Lumber 

Timber 

Stoves 

Shingles 

Ties,  railroad 

Hoop  poles 

Manufactured  iron 

Produce 

Asphalt 

Qeneral  and  miscellaneous. 


Total. 


1,290 

806 

84,468 

282,479 

20,909 

94 

199,679 

2,036 

1,160 

28 


58,471 


617,003 


640 

61 

12,445 

128,697 

6,182 

60 

1U,678 

1,268 

61 

8 

996 

17,799 


285,744 


LOCK  NO.  8,  GREEN  RIVBB. 


Coal 

Cora 

Wheat 

Salt 

Oil 

Whisky 

Flour 

Sugar 

Molasses 

Cement 

Handles 

Tobacco 

Hides 

Hay  and  straw 
Cattle 


702 

668 

271 
1,926 

661 

88 

1,066 

1,086 

284 
1,982 
1,102 

678 

22 

1,284 

797 


928 
496 

90 
684 
249 

10 
888 
479 

89 
122 


819 

8 

607 

282 


Swine  and  sheep 

Hordes  and  mules 

Lumber 

Timber 

Stoves 

Shingles 

Ties,  railroad 

Hoop  poles 

Manufactured  iron 

Prod  uce 

A<«phalt 

General  and  miscellaneous . 


Total. 


1,880 

180 

10.296 

162,802 

11,681 

46 

182,568 

1,879 

218 

U 


42,416 


865,257 


106 

8,534 

78,489 

509 

81 

82,883 

677 

81 

6 

780 

U,685 


188,612 


LOCK  NO.  4,  GREEN  RIVER. 


Coal 

Com 

Wheat 

Salt 

Oil 

Whisky 

Floor 

Sugar 

Molasses 

Cement 

Handles 

Tobacco 

Hides 

Hay  and  straw 
Cattle 


61,646 

8,187 

436 

487 

160 

7 

1,286 

449 

808 

124 

55 

28 

1,460 

879 

1,019 

888 

180 

98 

1,924 

1,589 

243 

880 

162 

U6 

6 

721 

485 

IW 

64 

Swine  and  sheep 

Horecsand  mules 

Lumber 

Timber 

Stoves 

Shingles 

Tie8,railroad 

Hoop  poles 

Manufactured  Iron 

Produce 

Asphalt 

General  and  miscellaneous . 


Total. 


880 

149 

14,644 

46,088 

6,880 

1,969 

97,031 

848 

124 

7 


80,822 


267,949 


106 

146 

8,027 

27,080 

1,076 

89 

70,274 

49 

9 

2 

780 

8,612 


117,054 
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SUUementa  of  oommaree  pawing  the  loekB  on  Oreen  and  Batren  rwen,  etc — Continned. 
LOCK  NO.  6,  GREEN  BIVEB. 


Articlet. 


liacal 
year  1900. 


Fiscal 
year  1901. 


Articles. 


year  1900. 


Fiscal 
year  1901. 


Goal.. 
Com.. 
Bait... 
Oil... 

Floor. 


Moll 

Cement.. 

Hay  and  straw.... 
Horses  and  mules . 


Tims. 
296 
98 
88 

18 
90 
80 
U 

6 
82 

1 


Tims. 

m 

99 
182 
26 
67 

n 

8 

7 
121 


Lumber 

Timber 

Staves 

Shingles 

Ties,  railroad 

Hoop  poles 

General  and  miBcellaneons. 


IbiM. 

4 

22,019 

228 

1 

28,724 

8 

420 


TbfU. 
692 
11,818 
140 


48,468 
106 
648 


Total. 


47,098 


67,066 


LOCK  NO.  1,  BARREN  RIVER,  KENTUCKY. 


Coal 

Com 

Wheat 

Salt 

oa 

Whisky 

Flour 

Siunr 

MSawas 

Cement 

Hiuidles 

Tobacco  

Hides 

Hay  and  straw. 
Cattle 


61,067 

887 

42 

946 

181 

80 

1,474 

647 

97 

146 

2,162 

262 


647 


1J5,708 
4B 
IB 
177 
88 
9 
427 
260 

*  44 

246 

178 

8 

8 

41 


Swine  and  sheep ... 
Horses  and  mules . . 

Lumber 

Timber 

Staves 

Shingles 

Ties,  railroad 

Hoop  poles 

Manufactured  Iron. 
Pvoduee 


General  andmiscellanoous. 
Total 


m 

146 

8,468 

7,799 

644 

1,927 

8,250 

119 

66 

4 


18,920 


104,682 


26 

100 

1,267 

16,499 

298 

26 

1,848 

26 

48 

6 

8,226 

6,760 


46,445 


In  addition  to  the  foregoins,  there  was  mined  and  shipped  from  the  ''Rankin 
Mines,"  at  Spottsville,  Ky.,  hdow  Lock  No.  1,  Green  River,  1,210,543  bushels  of  coal, 
equal  to  48,421  tons. 


J  J  9. 

IMPROVEMENT  OF  ROUGH  RIVER,  KENTUCKY. 

For  original  condition,  object  of  improvement,  and  project,  see  Report 
of  the  Chief  of  Engineers  for  fiscal  year  ending  June  30,  1899,  page 
2599. 

The  work  outlined  in  tiie  project  has  been  completed  with  the  excep- 
tion of  snagging,  which  class  of  work  must  be  done  from  time  to  time 
as  long  as  the  source  of  snags  is  in  existence.  Operations  during  the 
year  consisted  of  the  removal  of  two  slides  below  Hartford;  remov- 
ing overhanging  trees,  snaffs,  stumps,  etc.^  in  building  a  protection 
cnb  45  feet  lon^,  10  feet  wiae,  and  6  feet  high  below  the  abutment  of 
the  dam  at  the  lock;  and  grading  and  riprapping  the  banks  below  the 
abutment  and  lock. 

A  summary  of  the  work  accomplished  is  as  follows: 

Overhanging  trees  removed 87 

Snags  removed 60 

Stumps  removed 8 

"Floaters"  (wateiH9oaked  logs)  removed 40 

Earth  slides  removed cnbi?  yprds. .  2, 200 

Mud  removed  from  upper  entrance  to  lock l.do...  280 

Material  dredged  from  foundation  for  protection  crib do. . .  660 

Stone  placed  in  crib dd...  138 

Area  covered  with  riprap square  yards..  700 

Earth  moved  in  graaing  banks cubic  yards . .  260 
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The  funds  available  are  sufficient  to  keep  the  improved  portion  of 
the  river  clear  of  sna^s  during  the  next  fiscal  year. 

No  contracts  for  this  improvement  are  in  force. 

For  commercial  statistics,  see  report  for  operating  and  care  of  lock 
and  dam,  Bough  River,  Kentucky. 

Money  statemervt. 

July  1,  1900,  balance  unexpended  .--'- $6,082.97 

June  30,  1901,  amount  expended  during  fiscal  year 2,887.78 

July  1,  1901,  balance  unexpended 3,195.19 

July  1,  1901,  outstandmg habilitiee 17.27 

July  1, 1901,  balance  available 3,177.92 


APPROPRIATIONB. 


September  19,  1890 $25,000 

July  13,  1892 15,000 

August  18,  1894 22,500 

Jnne3, 1896 43,000 

Total 105,500 


J  J  lo. 


OPERATING  AND  OABE  OF  LOCK  AND  DAM  ON  ROUGH  RIVER, 

KENTUCKY. 

This  lock  and  dam  were  built  from  funds  provided  in  appropriations 
for  improving  Rough  River,  Kentucky,  and  were  openea  to  naviga- 
tion December  12,  1896.  The  estimate  and  project  for  the  operation 
and  care  of  the  lock  and  appropriations  during  the  fiscal  year  ending 
June  30, 1901,  contained  items  as  follows: 

Regular  force $750 

Repairs,  suppliee,  etc 600 


1,250 


Expenditures  during  the  year  were  for  payment  of  salary  of  lock 
tender,  messenger  service  bnetween  the  lock  and  nearest  post-office, 
incidental  repairs,  and  expenses. 

Summary  of  expendihj^es  (maetmmt  of  operatic 

year  1901,  showing  general  itema  and  amount  expended  under  each  heading. 


Item. 

Amount 

fieiTlces 

1744.86 
7  00 

MiLt^^rii^li..,,, , 

Total 

702.86 
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ALLOTMENTS. 

July  23,  1897 $2,086.00 

July  9.  1898 1,173.92 

July  22,  1899 714.97 

July  17,  1900 686.31 

Total 4,661.20 


OOHMSBCLAX  ffrATIflTICB. 

Statement  of  traffic  and  commerce  through  Lock  No.  i.  Rough  Utoer,  Kentucky. 

TRAFFia 


Kind  of  craft 

July  1, 1897,  to  June 
80.1900. 

Fiscal  year  190L 

Number. 

Tonnage. 

Number. 

Tonnage. 

PUflBftPger    bOAt8.   ......................r-...,^.^...,rr..... 

162 
858 
4 
171 
450 
655 

11,905.14 

5,829.25 

277 

14,006.80 
1,170.47 

Towboats 

175 
5 
114 
242 
121 

2,062 

GovemnKMit  b'vit-'*  ...x.-, r.........,.-..T..... 

Ml 

Banres 

21,769 

Smidlciaft 

245 

RftftB 

Total 

1,785 

82,688.16 

657 

24,407 

Annual  average  during  past  lour  years:  Boats,  610;  tonnage,  14,278.79. 
Total  number  of  lockages  during  past  fiscal  year,  920. 

OOMMBRCE. 


Articles. 

July  1,1897, 

to  June  80, 

1900. 

Fiscal  year' 
1901 

Articles. 

July  1,18^7, 

to  June  30, 

1900. 

Fiscal  year 
1901. 

Coal 

Ibfis. 

259 

18 

8 

947 
76 
U 

112 
64 
28 
51 
16 
20 
41 

Tmu. 

Cattle 

Ibns. 

18 

10 

4 

1,507 

8,696 
1,602 

Tbns. 

Com 

Swine  and  sheep 

Horsen  and  mules 

Lumber 

Wheat 

Salt 

258 

Oil 

Timber 

19,092 

Whisky 

SU^iee 

Flour 

Shingles 

Sugar 

Ties,  railroad 

1,336 

MolaiBes 



Manufactured  iron 

Miscellaneous 

Cemen  t 

Total 

Tobacco 

78,780 

20,666 

Hay 

J  J". 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

The  steamboat  Defender^  while  taking  a  tow  of  coal  through  the 
canal  January  20, 1901,  sunk  a  loaded  barge  at  station  25.  The  acci- 
dent was  apparently  due  to  carelessness  on  the  part  of  the  crew  in  not 
keepin?  the  leakage  water  pumped  out  of  the  bai^e.  The  wreck  was 
owned  by  the  Monongahela  River  Consolidated  (x)al  and  Coke  Com- 
pany, and,  they  not  having  facilities  for  removing  it  promptly,  it  was 
arranged  for  the  canal  dredges  to  remove  the  wreck,  placing  tne  coal 
in  a  barge  furnished  by  the  company.  The  amount  of  the  expense 
for  removing  the  wreck,  $99.39,  was  collected  from  the  company  and 
deposited  to  the  credit  of  the  Treasurer  of  the  United  States  and  dis- 
bursement of  the  same  amount  of  funds  from  the  appropriation  for 
^'Removal  of  Sunken  Vessels  or  Craft,  etc.,'^  made. 
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J  J". 

PRELIMINARY  EXAMINATION,  OHIO  RIVER  (IN  KENTUCKY),  WITH  A 
VIEW  TO  ASCERTAINING  THE  DESIRABILITY  OP  ACQUIRING  THE 
ISLAND  IMMEDIATELY  BELOW  THE  LOUISVILLE  AND  PORTLAND 
CANAL  IN  THE  OHIO  RIVER,  KNOWN  AS  SAND  ISLAND,  AND  PROB- 
ABLE  COST  OF  PURCHASING  THE  SAME. 

[Printed  in  Houae  Doc  No.  68,  Fifty-sixth  Congress,  seoond  sesBioii.] 

Office  of  the  Chief  of  Exgineebs, 

United  States  Army, 
Washington^  November  Sl^  1900. 
Sib:  I  have  the  honor  to  submit  herewith  for  transmission  to  Con- 
gress copy  of  report  dated  June  20,  1900,  by  Capt.  George  A.  Zinn, 
Uorps  of  Engineers,  upon  preliminary  examination  authorized  by  the 
emergency  river  and  harbor  act  approved  June  6, 1900. 

With  a  view  to  ascertaining  the  desirability  of  acquiring  the  island  immediately 
below  the  Louisville  and  Portland  Canal  in  the  Ohio  River,  known  as  Sand  Island, 
and  probable  cost  of  purchasing  the  same. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen.^  CKisf  of  EngvrieeTB^ 

U.  S.  Army. 
Hon.  Exjiro  Root, 

Secretary  of  War. 


befobt  of  capt.  geo.  a.  zinn,  corps  of  engineers. 

United  States  Engineer  Office, 

ZauiaviUej  Ky.^  June  W^  1900. 

General:  I  have  the  honor  to  make  the  following  report  upon  a 
preliminary  examination  of  ''Ohio  River  (in  Kentucky),  with  a  view  to 
ascertaining  the  desirability  of  acauiring  the  island  immediately  below 
the  Louisvflle  and  Portland  Canal  in  the  Ohio  River,  known  as  Sand 
Island,  and  probable  cost  of  purchasing  the  same,"  in  accordance  with 
instructions  contained  in  letter  from  Office  of  the  Chief  of  Engineers, 
United  States  Army,  dated  Washington,  D.  C,  June  13,  1900. 

As  the  information  necessary  for  a  report  in  this  matter  was  already 
on  file  in  this  office,  no  further  examination  of  the  locality  was  required 
and  consequently  no  additional  expense  accrued. 

Sand  Island,  as  shown  on  the  accompanying  drawing,*  lies  in  the 
middU  of  the  Ohio  River,  opposite  the  lower  entrances  to  the  old  and 
new  locks,  and  just  above  the  Kentucky  and  Indiana  railway  bridge. 
At  low  stages  of  water  its  greatest  length  is  about  6,4:00  feet,  greatest 
breadth  about  1,600  feet,  and  area  about  74  acres.  At  medium  stages 
the  corresponding  figures  are:  Length,  3,650  feet;  width,  1,000  feet; 

^  Not  printed. 
BNG  1901 177 
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area,  33  acres.  At  high  stages  of  the  river  the  island  is  entirely  over- 
flowed, and  this  occurs  practically  every  year. 

William  F.  Nugent,  the  representative  of  the  legal  owner,  Katherine 
E.  Nugent,  informs  me,  upon  my  request,  that  the  island  was  pur- 
chased, with  a  clear  title,  in  1896  for  ¥3,000;  that  he  obtains  a  rent  of 
^160  per  year  for  fishing  privileges  and  $76  per  year  for  farming  privi- 
lege. He  also  obtains  a  tee  of  $15  from  each  towboat  for  the  privilege 
oi  tying  up  at  the  island  for  the  purpose  of  making  up  tows  of  loaded 
boats  goin^  south.  He  could  not  estimate  the  average  number  of  such 
tows,  out  oelieved  it  to  be  in  the  vicinity  of  100  each  year.  He  has 
never  considered  the  proposition  to  dispose  of  the  entire  island  and 
has  not  previously  been  approached  on  the  subject.  He  thinks,  how- 
ever, that  the  sum  of  $25,000  would  be  accepted.  At  the  present  time 
he  makes  no  other  use  of  the  island  than  that  above  stated.  He  pur- 
chased the  island  primarily  to  obtain  sand  from  it,  as  his  business  is 
the  sale  of  sand  for  all  purposes,  and  expects  at  some  future  time  to 
obtain  sand  there  for  his  business. 

I  can  find  no  record  in  this  oflSce  of  any  recommendation  or  proposi- 
tion ever  having  been  made  by  any  officer  or  employee  of  the  Engineer 
Department  for  the  purchase  by  the  United  States  of  this  island,  nor 
any  official  expression  on  the  part  of  such  persons  of  the  desirability 
of  purchasing  it  for  any  use  whatsoever,  nor  any  recommendation 
from  any  person  interested  in  the  navigation  of  the  Ohio  River  for  its 
purchase. 

The  project  for  improving  the  Falls  of  the  Ohio  River  at  Louisville, 
Ky. ,  does  not  include  the  use  of  this  island,  nor  reauire  its  use.  While 
its  presence  is  unobjectionable,  its  absence  would  be  e<}ually  so;  cer- 
tainly no  proposition  would  ever  be  made  in  connection  with  the  project 
mentioned,  either  for  its  removal  or  retention.  The  low- water  channel 
of  the  river  is  on  the  south  side  of  the  island  and  the  hi^h- water  chan- 
nel on  the  north  side,  the  bed  of  the  river  throughout  being  solid  rock. 
In  the  natural  condition  of  the  river  a  deposit  of  sediment  was  made 
during  high  water  along  the  lower  entrances  to  the  old  and  new  locks. 
In  order  to  prevent  this  deposit  or  to  remove  it  during  low  stages  of 
the  river,  a  oam  was  built  in  1871  and  1872  connecting  the  head  of  the 
island  with  the  Indiana  shore,  thus  throwing  the  entire  discharge  of 
the  river  at  low  stages  into  the  southern  channel.  The  maintenance 
of  this  dam  is  deemed  essential  at  the  present  time,  but  depends  in  no 
wise  upon  the  existence  of  the  island,  for  were  it  entirely  removed  the 
dam  could  and  would  be  maintained  with  equal  ease.  In  other  words, 
so  far  as  the  improvement  of  navigable  channels  is  concerned,  the 
island  is  of  no  use  to  the  United  States. 

With  respect  to  the  methods  employed  in  navigating  the  improved 
channels  above  referred  to.  Sand  Island  holds  an  entirely  different  rela- 
tionship toward  the  interests  of  navigation,  as  the  following  descrip- 
tion will  show.  The  regulations  governing  the  navigation  of  the  Louis- 
ville and  Portland  Canal  limit  the  size  of  single  tows  passing  through 
the  canal  to  (1^  12  coal  boats  and  4  fuel  boats;  (2)  10  model  barges  and 
4  fuel  boats;  (3)  20  square  barges.  The  tows  must  be  strung  out  two 
wide  for  passage.  The  capacity  of  the  locks  is  such  as  to  permit  of 
the  passage  at  one  time  of  irom  two  to  four  boats  or  barges.  As  the 
parts  of  a  tow  are  thus  discharged  from  the  lower  entrance  to  the  locks 
they  are  taken  by  a  steamboat  to  a  suitable  place  until  all  are  collected. 
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when  they  are  re-formed  for  a  continuation  of  their  southern  journey, 
in  a  tow  varying  in  width  from  two  to  eiffht  pieces.  This  rearrange- 
ment of  the  tow  is  made  by  attaching  the  oow  and  side  lines  of  the  first 
lockage  to  an  anchorage  on  shore  and  adding  the  remaining  parts  suc- 
cessively as  they  are  brought  from  the  Iocks.  Now,  it  happens  that 
the  most  suitable,  but  not  the  only,  place  for  thus  making  up  tows  is  at 
the  foot  of  Sand  Island,  the  lines  bemg  attached  to  anchorages  on  shore 
at  low  stages,  and  to  the  piers  of  the  Kentucky  and  Indiana  Railroad 
bridge  at  higher  stages. 

As  stated  above,  the  owner  of  Sand  Island  charges  each  tow  the  sum 
of  $15  for  this  privilege.  The  yearly  number  of  tows  made  up  at 
Sand  Island  varies,  but  the  recoras  of  the  canal  office  show  that  about 
thirty  tows  were  made  up  there  during  the  past  year.  It  may  be  re- 
marked that  tows  passing  over  the  falls  also  go  down  in  parts,  which 
are  reassembled  at  West  Louisville  or  some  other  point  below  Sand 
Island  where  no  fee  is  charged. 

The  tows  referred  to  alK>ve  are  composed  almost  entirely. of  coal 
boats  and  barges  which  require,  at  the  present  time,  a  stage  of  12  feet 
of  water  on  the  canal  gauge  in  order  to  pass  safely  over  the  falls;  at 
stages  less  than  12  feet  and  down  to  8  feet,  they  pass  through  the 
canal.  Navigation  of  this  class  ceases  at  8  feet.  It  is  expect^  that 
when  the  present  project  for  the  improvement  of  the  falls  is  completed, 
tows  can  pass  over  the  falls  at  a  stage  of  10  feet.  If  this  expectation 
is  realizea,  the  number  of  tows  passing  through  the  canal,  and  conse- 
quently of  those  using  Sand  Island,  will  be  very  materially  reduced; 
exactly  how  much  can  not  be  foretold  nor  calculated,  because  the  condi- 
tions affecting  it  are  so  numerous  and  diverse. 

In  conclusion,  I  have  the  honor  to  state  that,  after  a  careful  consid- 
eration of  the  facts  related  above,  I  am  not  of  the  opinion  that  it  is 
desirable  to  purchase  Sand  Island,  as  it  bears  no  relation  to  any  proj- 
ect of  improvement  now  in  force  or  contemplated  in  connection  witn 
the  work  under  charge  of  this  office.  From  Mr.  Nugent's  statement 
it  will  be  observed  tnat  the  probable  cost  of  purchasing  this  island 
would  be  about  $26,000. 

Very  respectfully,  your  obedient  servant, 

Geo.  a.  Zinn, 
Captain^  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  TI.  S.  A. 

(Through  the  Division  Engineer.) 

[Tbiid  indonement] 

TJ.  S.  Engineer  Office,  Southwest  Division, 

JVew  York,  July  6,  1900. 
Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

I  concur  with  Captain  Zinn  in  the  opinion  that  it  is  not  desirable 
to  purchase  Sand  Island,  as  it  bears  no  relation  to  any  project  of 
improvement  now  in  force  or  contemplated. 

Henby  M.  Robert, 
Oolanelj  Corps  of  Engineers, 

Division  Engineer. 
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[Fourth  Indoisement.] 

Office  Chief  of  Engineers, 

U.  S.  Abmt, 
October  «5,  1900. 
Respectfully  submitted  to  the  Secretarjr  of  War,  concurring  in  the 
opinion  of  the  local  officer  and  of  the  division  engineer  that  improve- 
ment of  the  locality  bjr  the  General  Government  in  the  manner  indi- 
cated by  the  act  authorizing  the  examination  is  not  advisable. 

John  M.  Wilson, 
Brig,  Oen.^  Chief  of  ETimneera^ 

tj.  8,  Army, 

[Fifth  indoTBement.  ] 

War  Departbojnt,  October  917^  1900. 
The  views  of  the  local  officer  and  of  the  division  engineer,  as  con- 
curred in  by  the  Qiief  of  Engineers,  are  approved. 

EiiiHU  Root, 

Secreta/ry  of  Waa". 
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IMPBOVEMENT  OF  RIVERS  AND  HARBORS  ON  LAKE  SUPERIOR. 


REPORT  OF  CAPT.  D.  Z>.  OAILLARD,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1901,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


nCFBOVEMBNTB. 


1.  Harbor  at  Gkand  Marais,  Minnesota. 

2.  Harbor  at  A^ite  Bay,  Minnesota. 

8.  Harbor  at  Duluth,  Minnesota,  and 

Superior,  Wisconsin. 
4.  Harbor  at  Ashland,  Wisconsin. 
6.  Harbor  at  Ontonagon,  Michigan. 
6.  Waterway  from  Keweenaw  Bay  to 

Lake  Superior,  Michigan. 


7.  Harbor  at  Marquette,  Michigan. 

8.  Harbor  of   refuge,  Marquette  Bay, 

Michigan. 

9.  Harbor  of  refuge  at  Grand  Marais, 

Michigan. 
10.  Removing   sunken  vessels  or  craft 
obstructing  or  endangering  navigap 
tion. 


SPfCIAL  SBFOBT. 

11.  Notes  on  rock  found  in  vicinity  of  Duluth,  Minnesota. 

XXAMINATION  AND  SUBVBT. 

12.  Burlington  Bay,  Minnesota. 


United  States  Engineer  OmaE, 

DuhUhj  Minn.^  July  13,  1901. 
General:  In  compliance  with  General  Orders,  No.  1,  Headquarters 
Corps  of  Engineers,  United  States  Army,  Washington,  D.  C,  April 
20,  1901,  I  have  the  honor  to  transmit  herewith  my  annual  report 
*    *    *    of  the  works  under  my  charge. 

Very  respectfully,  D.  D.  Gaillard, 

Captain,^  Corps  of  EiigineerB. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  JEngmeers^  Ui  S.  A. 


K  K  1. 

IMPROVEMENT  OP  HARBOR  AT  GRAND  MARAIS,  MINNESOTA. 

This  harbor  is  an  elliptical  bay,  whose  major  axis  is  about  one-half 
mile  and  whose  minor  axis  is  about  one-fourth  of  a  mile  in  length.  It 
has  an  opening  on  the  south  side  which  was  originally  about  1,000  feet 
in  width.    Before  improvement  there  was  a  maximum  depth  of  14  feet 
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over  a  very  limited  area,  the  general  average  depth  being  only  8  or  9 
feet.  It  is  the  only  harbor  of  refuge  on  the  north  shore  between  Agate 
Bay  and  the  international  boundaiy  line. 

The  approved  project  of  1879  is  to  build  two  breakwater  piers,  each 
360  feet  long,  from  the  east  and  west  points  of  the  bay,  or  one  pier  700 
feet  long  from  the  east  point,  and  dredge  an  anchorage  area  of  about 
26  acres  to  a  depth  of  at  least  16  feet,  all  Ut  an  estimated  cost  of 
^139,669.40.  The  object  of  this  work  is  to  provide  a  harbor  for  pur- 
poses of  refuge  and  commerce,  which  it  has  fully  accomplished  as  far 
as  completed. 

The  improvement  of  the  harbor  was  commenced  in  1880. 

Previous  to  June  30, 1900,  the  east  breakwater  pier  had  been  finished 
to  a  length  of  350  feet,  and  the  dredging  of  the  16-foot  anchorage  area 
of  26  acres  entirely  completed. 

This  anchorage  gives  room  for  safe  swinging  at  anchor  of  a  few  ves- 
sels only,  and  with  the  development  of  shipping  should  be  increased  to 
the  full  capacity  of  the  harbor,  which  has  an  area  of  about  61  acres. 

The  work  of  improvement  has  been  carried  on  by  contract  after  due 
advertisement.  The  total  amount  dredged  to  date  has  been  337,948 
cubic  yards,  at  an  actual  cost  of  $81,463.50,  or  a  trifle  more  than  24 
cents  a  cubic  yard  as  an  average. 

The  350  feet  of  pier  has  cost  $31,147  for  construction  and  $3,238.44 
for  repairs.  These  figures  do  not  include  expenses  of  surveys,  admin- 
istration, and  inspection,  which  have  been  nearly  15  per  cent,  owing 
to  the  distance  of  tiiis  harbor  from  the  market  for  labor  and  material 
and  its  isolated  situation  in  general. 

The  act  of  March  3,  1899,  appropriated  $30,000  to  complete  the 
entire  project,  and  with  this  it  is  proposed  to  construct  350  feet  of 
breakwater  from  the  westerljr  point,  running  in  a  southeasterly  direc- 
tion, consisting  of  a  timber  crib  and  superstructure  on  a  stone  embank- 
ment brought  up  to  the  —20-foot  level. 

After  due  advertisement  the  contract  for  this  work  was  let  to  the 
Butler-Ryan  Company,  of  St  Paul,  Minn.,  the  lowest  bidders. 

Work  was  commenced  May  24,  1900,  and  carried  on  until  the  close 
of  tiie  working  season,  when  211  linear  feet  of  embankment,  150  linear 
feet  of  cribs,  and  125  linear  feet  of  superstructure  had  been  completed. 
A  severe  stonn  on  November  3j  1900,  dislodged  and  damaged  a  100- 
foot  crib,  which  had  been  partially  filled  with  rock.  The  contract 
expired  December  1,  1900,  but  work  was  resumed  by  the  contractors 
this  spring  at  the  same  prices,  under  an  implied  agreement  authorized 
by  the  Chief  of  Engineers,  United  States  Army,  and  on  June  30, 1901. 
a  total  of  220  linear  feet  of  embankment,  350  linear  feet  of  cribs,  ana 
125  linear  feet  of  superstructure  had  been  completed,  all  of  which  was 
placed  during  the  past  fiscal  year. 

With  the  construction  of  tiiis  breakwater  the  approved  project  will 
be  completed. 

Owing  to  the  fact  that  the  west  pier  projects  so  much  farther  south 
than  tiie  east  pier,  it  seems  quite  possible  that  during  the  prevalence 
of  severe  normeast  storms  vessels  will  have  more  difficulty  than  here- 
tofore in  rounding  the  east  pier  and  keeping  out  of  the  shoal  water, 
which  comes  within  about  450  feet  of  the  outer  end  of  this  pier. 

Should  this  difficulty  arise,  and  should  the  increase  in  commerce 
justify  the  expenditure,  it  could  be  partially  obviated  by  further  dredg- 
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ing  to  the  westward  of  the  east  pier,  and  entirely  obviated  by  building 
a  new  east  pier  about  350  feet  lone  in  prolongation  of  the  rocky  reef, 
and  making  an  angle  of  about  45  degrees  with  the  present  east  pier. 

Rich  mineral  deposits  are  alleged  to  exist  in  the  back  country. 
Should  these  be  opened  up  and  connected  with  the  lake  by  railroad, 
the  harbor  may  become  of  importance  for  the  shipment  of  ore. 

The  first  commercial  report,  that  of  1878,  showed  that  4  tugs  and  6 
schooners  entered  and  departed  from  this  harbor,  making  25  arrivals 
and  clearances  in  all,  and  doing  a  business  of  60  tons,  valued  at  ^,000. 
In  1899  the  total  arrivals  and  clearances  were  346  vessels,  principally 
steamers,  with  a  total  cargo  tonnage  of  6,203  tons,  valued  at  $454,360. 

The  records  for  1900  were  all  destroved  by  fire  in  January,  1901. 
(See  letter  of  Mr.  H.  May  hew,  which  follows.) 

This  work  is  in  the  collection  district  of  Duhith,  Minn.  Duluth,  Minn.,  is  the 
nearest  port  of  entry.  The  nearest  light-house  is  situated  on  the  breakwater  at  Grand 
Marais.  « 

Mon^  statement. 

July  1,  1900,  balance  unexpended $30,249.34 

June  30,  1901,  amount  expended  during  fiscal  year 9,312.26 

July  1,  1901,  balance  unexpended 20,937.08 

July  1, 1901,  outstanding  liabilitieB 902.18 

Julyl,  1901,  balance  available 20,034.90 

July  1, 1901,  amount  covered  by  uncompleted  contracts 19, 978. 26 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901 , 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


Ah8tra4i  of  appnpnatians  for  improving  harbor  at  Grand  Marais,  Mlnru 


By  act  of  Congress — 

Approved  March  1, 1879 $10, 000 

Approved  June  14, 1880 10, 000 

Approved  March  3, 1881 ... .  20, 000 

Passed  August  2, 1882 20,000 

Approved  July  5, 1884 10, 000 

Approved  August  5, 1 886. . .  10, 000 

Passed  Auguflt  11, 1888 15,000 


By  act  of  Congress — 

Approved  Sept.  19, 1890 $22, 360 

Approved  July  13, 1892 10, 000 

Of  August  18, 1894 3,000 

June  3, 1896 3,000 

March  3,1899 30,000 

Total 163,350 


COMMERCIAL  8TATI8TIC8. 

FrdgU  received  and  shipped  for  eighteen  years* 


Year. 

TonB. 

Value. 

Year. 

Tons. 

Value.  . 

18g2           

224 

239 
270 
890 
475 
812 
460 
252 
275 
819 

125,601 
27  595 
80,196 
41,484 
48,519 
29.059 
44,871 
29,849 
32,085 
82,687 

1892 

756 

907 

441 

913 

1,360 

1,777 

8,182 

6,206 

165,874 

1H83                                 

1893 

78,460 

1884            

1894 

41,230 

18j<5                   ..          

1895 

91,300 

1886 

1896 

114,196 

1887                   

1897 

122,868 

1888 

1898 

249,764 

1889             

1899 

454,360 

1890 

1900 

1891 

No  new  lines  of  transportation  were  established. 
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ArrivaJs  and  dearcmces  of  vessels  for  eighteen  years. 


Year. 

Arriv- 
als. 

Clear- 
ances. 

Year. 

Arriv- 
als. 

Cleat^ 
ances. 

1882 

184 
181 
152 
188 
210 
164 
190 
168 
268 
160 

184 
181 
158 
190 
210 
164 
190 
168 
268 
159 

1892 

146 
133 
219 
186 
202 
185 
146 
186 

145 

1883 

1893 

133 

1884 

1894  .  . 

221 

1885 

1896 

181 

1886 

1896 

200 

1887 

1897 

186 

1888 

1898 

146 

1889 

1899 

160 

1890 

1900 

1891 

LETTKR  FROM   MR.    H.    MAYHEW. 

Grand  Marais,  Minn.,  April  16,  1901. 

Sir:  In  reply  to  yoar  request  to  famish  a  statement  of  tlie  commercial  statistics  of 

the  port  of  Grand  Marais,  Minn.,  for  the  calendar  yev  1900,  I  have  the  honor  to 

state  that  I  am  unable  to  furnish  the  statistics  in  consequence  of  all  of  our  records 

having  been  destroyed  by  fire,  the  night  of  January  16  last. 

This  we  regret,  as  we  would  have  been  able  to  make  a  good  and  satisfactory 
exhibit  for  the  year.  The  arrival  and  departure  of  steam  vessels  was  twofold  in 
excess  of  any  former  years. 

The  great  number  of  vessels  coming  in  the  harbor  for  shelter  was  evidence  of  the 
importance  of  the  value  of  the  harbor  in  that  respect. 
Very  respectfully, 

H.  Mayhbw. 
D.  D.  Gaillard, 

Captain  of  MngineerSf  U.  8.  A. 


K  K  2. 


IMPROVEMENT  OF  HARBOR  AT  AGATE  BAY,  MINNESOTA. 

Agate  Bay,  on  which  is  situated  the  town  of  Two  Harbors,  Minn.,  is 
a  semicircular  harbor  of  2,000  feet  radius.  There  is  a  good  navigable 
depth  throughout  the  greater  part  of  the  harbor,  but  it  is  exposed  to 
storms  from  the  southwest  and  from  reverse  swells  of  hard  stoiins 
from  the  northeast. 

The  natural  shelter  it  afforded  caused  the  erection  of  three  extensive 
ore  docks  by  the  Duluth  and  Iron  Range  Railroad;  a  conmiercial  dock, 
and  a  dock  for  landing  coal. 

The  rapid  increase  m  the  commerce  of  the  harbor  caused  Congress 
to  undertake  its  improvement  by  an  appropriation  of  $22,500  in 
August,  1886. 

Tne  approved  project  of  1887  was  to  construct  two  breakwater  piers 
on  a  line  toward  each  other  from  the  eastern  and  western  points  of  the 
bay  to  be  1,000  and  900  feet  long,  respectively,  leaving  an  opening  of 
1,340  feet  between  their  extremities  and  inclosing  an  area  of  109  acres. 

By  letter  of  the  Chief  of  Engineers,  March  23, 1899,  the  total  ultimate 
length  of  the  easterly  breakwater  was  increased  by  50  feet. 

The  original  estimate  of  cost  was  $213,000,  which  was  increased  to 
$244,208  in  annual  report  of  1887  on  account  of  higher  prices. 

The  object  is  to  protect  shipping  at  the  wharves,  wnich  otherwise 
would  be  greatly  exposed.  Work  was  commenced  in  1887  on  the  east 
pier,  whi(ui  was  completed  to  a  length  of  750  feet. 

The  amount  expended  on  this  project  up  to  the  close  of  the  fiscal 
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year  ending  June  30,  1900,  was  $180,724.93.  At  that  date  the  work 
done  had  greatly  aided  commerce  by  giving  protection  to  the  docks. 

The  act  of  March  3, 1899,  appropriated  $71,708  to  complete  the  proj- 
ect for  the  improvement  of  tnis  harbor.  With  this  sum  during  the 
fiscal  year  ending  June  30,  1901,  the  west  pier  was  completed  to  its 
full  length  of  900  feet,  under  contract  witn  Powell  &  Mitchell,  of 
Marquette,  Mich. 

At  the  east  pier  183  feet  of  rock  embankment  was  built,  under  contract 
with  Engle  &  Osman,  of  Duluth,  Minn.,  completing  the  embankment 
for  this  pier. 

Work  is  still  in  progress  upon  the  crib  and  superstructure  extension 
of  the  east  pier,  under  contract  with  Powell  &  Mitchell,  of  Marquette, 
Mich.  This  extension  is  to  have  a  total  length  of  300  feet,  and  is  to 
run  out  to  the  southwest  at  an  angle  of  45  degrees  with  the  old  work, 
thus  giving  a  gi'eater  protection  to  the  ore  docks,  and  leaving  the  space 
between  the  ends  of  the  breakwaters  in  better  shape  for  the  entrance 
and  exit  of  vessels. 

To  June  30, 1901,  4  cribs,  aggregating  200  feet  in  length,  had  been 
sunkp  leaving  2  cribs  vet  to  be  placed. 

It  IS  expected  that  the  work  will  be  entirely  completed  by  September 
1,1901. 

Whatever  balance  may  be  left  over  will  be  expended  in  the  repair 
of  the  old  portion  of  the  superstructure  of  the  east  pier. 

With  the  finishing  of  this  work  the  project  for  the  improvement  of 
this  harbor  will  be  completed. 

Between  midnight,  June  21,  and  1  a.  m.  June  22, 1901,  the  wooden 
steamer  Vohcntee?',  of  the  Gilchrist  Steamship  Line,  Capt.  Wilson 
McGregor,  master,  struck  with  her  bow  the  superstructure  of  the  east 
breakwater  at  a  point  near  the  outer  end  of  the  old  structure,  break- 
ing and  displacing  a  number  of  timbers.  The  estimated  cost  of  repairs 
is ^76  to  $100.  Immediately  upon  receiving  the  report  of  the  United 
States  assistant  engineer  a  letter  was  addressed  to  tne  manager  of  the 
Gilchrist  Steamship  Line,  at  Cleveland,  Ohio,  requesting  to  be  informed 
whether  he  intended  to  repair  the  damage  himself,  to  the  satisfaction 
of  this  office,  or  preferred  to  have  the  repairs  made  by  this  office  and  a 
bill  for  the  cost  of  same  sent  to  the  United  States  district  attorney  for 
collection.     No  reply  has  yet  been  received. 

The  Duluth  and  Iron  Kan^e  Railroad  has  now  in  successful  opera- 
tion five  large  ore  docks  which,  with  their  coal  and  commercial  docks, 
utilize  most  of  the  available  room  in  the  harbor,  leaving  comparatively 
little  available  anchorage  ground. 

The  Duluth  and  Iron  Range  Railroad  Company  is  reputed  to  be  now 
the  sole  riparian  owner  of  the  entire  shore  lying  inside  of  the  United 
States  breakwater  piers,  but  such  was  not  the  case  when  operations  for 
the  improvement  of  this  harbor  were  commenced  by  the  United  States. 

Of  iron  ore  there  was  shipped  from  this  poi't  during  the  season  of 

1900,  4,014,375  gross  tons. 

The  total  amount  expended  on  this  harbor  from  1886  to  June  30. 

1901,  has  been  $215,013.90.  The  annual  cargo  tonnage  has  increased 
from  236,000  tons,  valued  at  $524,800  in  1885,  to  14,723.784  net  tons, 
valued  at  $11,066,026,  in  1900.  The  total  valuation  of  the  cargo  ton- 
nage into  and  out  of  this  port  in  the  sixteen  years  ending  December 
31,  1900,  is  roughly  estimated  at  $51,000,000. 
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Agate  Bay,  known  locally  as  Two  Harbors,  is  in  the  collection  district  of  Duluth, 
Minn,  which  is  also  the  nearest  port  of  entry.  The  nearest  light-house  is  situated  on 
the  east  points  Agate  Bay,  Minnesota. 

Money  statement. 

July  1,  1900,  balance  unexpended $63^483.07 

June  30,  1901,  amount  expended  during  fiscal  year -,    34,288.97 

July  1,  1901,' balance  unexpended 29,194.10 

July  1,  1901,  outstandmg  liabilities 4,415.14 

July  1,  1901,  balance  available : 24,778.96 

July  1,  1901,  amount  covered  by  uncompleted  contracts 18, 668. 49 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  dvil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


Ahttract  of  approprialions  for  improving  harbor  at  Agate  Bay,  Mmnetota. 


By  act  of  Congress — 

Approved  August  6, 1886. . .  $22, 500 

Passed  August  11, 1888 15,000 

Approved    September    19, 

1890 25,000 

Approved  July  13, 1892 90, 000 


By  act  of  €k>ngress — 

Of  August  1-8, 1894 |30,000 

Passed  June  3, 1896 50,000 

Approved  March  3,  1899. . .     71, 708 

Total 244,208 


LIST  OF  SXIfiTINO  0ONTRAC7IS. 

Contract  with  Powell  &  Mitchell,  of  Marquette,  Mich.,  for  building  pier  extentions 
in  harbor  at  Agate  Bay,  Minnesota,  dated  March  15^  1900,  approved  April  10,  1900, 
work  to  commence  May  15,  1900,  and  be  completed  Septem|jer  1,  1901 

Cribs  II 
Cribs  18. 

Sapentructore  6  bv  24  feet do 

Supentractnre  10  oy  30  feet do 


18Jby  24feet per  Imear  foot. .  $55.30 

18Jby30feet do....    67.55 


20.00 
37.70 


OOMMBRCIAL  OTATISTICB. 

Vessels  arriving  and  departing  at  Agate  Bay,  Minnesolti, 


Year. 

Vessels. 

Estimated 
tonna^. 

Increase. 

1886 

174 
263 
465 
749 
1,266 

1,060 

1,260 

1,880 

1,178 

1,618 

295,800 

460,000 

697,600 

1,436,000 

2,400,000 

2,626,000 

2,915,000 

8,101,000 

2.386,290 

8.286,000 

1886 

164,200 

1887 

287,500 

1888 

738,500 

1889 

964,000 

1890: 

Btmm 

968 

fMi 

82 

225,000 

1S91: 

gtfiam 

1,188 

Ball  and  whaleback 

62 

290,000 

1892: 

gtflftin r 

1,104 

Sail 

186 

Whalflbftck  r--. 

40 

186,600 

Stfiam r 

1,016 

gnl]       

146 

Whalebaok               ,v.t 

16 

—716,400 

1804: 

Steam 

1,432 

Sail     .          

116 

70 

849,800 
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Ves8d8  arriving  and  departing  at  Agate  Bay,  Minnesota — Continued. 


Year. 

Veaicls. 

Estimated 
tonnage. 

Increase. 

1896: 

Steam  

1,748 

2,494 

1,962 

2,064 

1,944 

2,466 
2,444 

4.900,000 

4,860,000 

6,192,000 

5,882,000 

7,151,000 
7,087.600 

Sail 

850 

Wh«]^l>#^k., .-,.-, 

896 

1,664,000 

1896: 

fiifmm  

1,444 

Sail 

810 

Whaleback 

228 

-540,000 

1897: 

Steam 

1,428 

Sail  

334 

Whaleback 

302 

1,882,000 

1896: 

Steam r - 

1,282 

Sail 

'880 

Whalet)ack 

282 

-860,000 

1899: 

Steam  .............r-- 

1,590 

Sail      

650 

Whaleback 

326 

1,819,000 

1900: 

Steam rr 

2,190 

SaUortow 

254 

—  68,400 

Receipts  and  thipmenU. 


Year. 

Ore 
■hipped. 

Other 
frelRhl  re- 
ceived and 
8hipi>ed. 

ToUl. 

Year. 

Ore 
shipped. 

Other 
freight  re- 
ceived and 
shipped. 

Total. 

1886 

225,484 
804,896 
894,252 
609,964 
924,054 
964,216 
1,000,052 
1,804.885 

Sbnt. 
10,895 
21,954 
6,620 
80,352 
81,731 
37,268 
41,181 
54,477 

Tom. 

286.379 

826,860 

400,872 

540,316 

955,785 

1,021,483 

1,041,233 

1,859,862 

1898 

7bn». 

902,268 
1,373,117 
2,139,526 
1,814,186 
2,651,273 
2.698,244 
4,418,640 
4,496,098 

Tom. 
57.616 
66,058 
79,004 
91,378 
79,049 
118,924 
155,612 
227,686 

Tom. 
959,884 

1886 

1894 

1.439,170 

1887 

1895 

2,218,530 

1888 

1896 

1,905,550 

1889 

1897 

2,780.322 

1890 

1898 

2,812,168 

1891   

1891) 

4,604,252 

1892 

1900 

4,723,784 

Be^iiming  with  1890,  amount  of  iron  ore  is  stated  in  net  tons;  previous  to  that 
date,  in  gross  tons. 

Estimated  value  of  freight  received  and  shipped  {exclusive  of  ore). 


T«.r. 

Amount. 

Year. 

Amount. 

1887 

f96,000 
•212,000 
222,000 
246.000 
225,000 
820,000 
860,000 

1894 

9300,000 

1888 

1895 

220,000 

1889 

1896 

878,000 

1890 

1897 

828,000 

1891 

1898 

571,684 

1892 

1899 

662,478 

1898 

'  1900 

949,806 

1 

There  were  no  new  lines  of  transportation  established  last  year,  but  several  new 
boats  were  added  to  the  old  lines. 
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KK3. 

IMPROVEMENT  OF  HARBOR  AT  DULUTH,  MINNESOTA,  AND  SUPERIOR, 

WISCONSIN. 

The  act  of  June  8, 1896,  unified  these  harbors  under  the  above  title 
and  provided  for  continuous  contracts  for  improvement  to  the  amount 
of  $3j080,653. 

This  harbor  consists  now  of  the  Duluth  Canal,  the  Wisconsin 
entrance,  Superior  Bay,  AUouez  Bav,  St.  Louis  Bay,  and  St.  Louis 
River  to  the  limits  of  the  cities  of  Duluth  and  Superior,  about  20  miles 
from  the  original  natural  entry,  which  before  improvement  was 
obstructed  by  shifting  bars  with  but  9  feet  of  water  over  them.  The 
bays  were  broad  expanses  of  shallow  water,  averaging  only  8  or  9  feet, 
except  along  the  channel  through  them,  where  the  depth  was  greater, 
but  variable. 

The  previous  project  was  practically  completed  July  1,  1897,  and 
resulted  in  giving  a  good  16-foot  navigation  through  the  natural  or 
Wisconsin  entry,  through  the  artificial  Duluth  Canal,  over  the  Duluth 
Basin  of  104  acres,  along  and  mrallel  to  the  dock  lines  of  Duluth  and 
Superior,  in  Superior  and  St.  Louis  bays,  and  up  the  St.  Louis  River 
to  New  Duluth,  near  the  head  of  navigation  of  the  river,  with  well- 
defined  channels  from  85  to  300  feet  in  width. 

The  new  project  authorized  by  the  act  of  June  8,  1896,  provides  for 
the  widening  and  deepening  to  a  navigable  depth  of  20  feet  of  the 
existing  channels,  for  new  channels  in  Allouez  Bay  and  St.  Louis 
River,  for  extensive  turning  and  anchorage  basins  of  a  navigable 
depth  of  20  feet  at  the  junctions  of  two  or  more  channels,  for  widen- 
ing the  Duluth  Canal,  and  for  rebuilding  the  piers  at  the  Duluth  Canal 
and  Wisconsin  entry,  and  finishing  them  off  with  concrete  superstruc- 
tures built  of  monolithic  blocks. 

The  total  amount  expended  previous  to  the  commencement  of  opera- 
tions under  the  present  project  was  $1,548,183.  The  amount  expended 
on  the  present  project  to  June  30,  1900,  was  $1,448,034.65. 

The  title  to  tne  land  covered  by  the  present  Duluth  Canal,  and  that 
necessary  for  its  enlargement,  has  now  been  acquired  by  deed  of  gift, 
by  purchase  directly  from  owners,  and  by  purcnase  through  condem- 
nation proceedings,  at  a  total  cost  of  $53,919.05. 

The  award  given  in  June,  1900,  under  condemnation  proceedings 
for  the  land  needed  for  the  improvement  at  the  Wisconsin  entry  and 
mouth  of  the  Nemadji  River  and  for  an  island  in  the  St.  Louis  Kiver 
were  deemed  so  excessive  by  the  oflicer  then  in  charge  that  he  recom- 
mended a  discontinuance  of  the  proceedings,  and  that  the  project  for 
improvement  in  that  vicinity  be  suspended  until  the  land  could  be 
procured  at  a  reasonable  figure.  This  was  approved  by  the  Chief  of 
Engineers,  U.  S.  Army. 

Un  April  15,  1901,  an  offer,  in  writing,  to  compromise  the  award  of 
$72,620.05  made  by  commissioners  under  condemnation  proceedings 
for  44.58  acres  of  land  needed  for  the  improvement  at  Wisconsin 
entry  and  the  mouth  of  the  Nemadji  River,  for  the  sum  of  $40,608.94, 
exclusive  of  fees  and  commissions,  was  made  by  the  owners  and  repre- 
sentatives of  about  nine-tenths  of  the  land.  By  letter  of  May  1, 1901, 
to  the  Chief  of  Engineers,  this  offer  was  recommended  for  acceptance, 
provided  clear  title  to  the  lauds  in  question  could  be  obtained.    The 
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recommendation  was  approved  by  the  Secretary  of  War  May  13, 1901, 
and  transmitted  to  the  Attorney-General  for  his  action.  The  United 
States  attorney  for  the  western  district  of  Wisconsin  now  has  the  mat- 
ter in  hand,  and  it  is  believed  that  the  land  will  be  acquired  by  the 
United  States  at  an  early  date.  The  recommendation  of  August  31 , 
1900,  by  the  officer  in  charge,  for  the  acquirement  of  four  pieces  of 
land  in  the  vicinity  of  Spirit  Lake,  needed  for  the  improvement  in  the 
St.  Louis  River,  by  condemnation  or  otherwise,  was  approved  by  the 
Secretary  of  War  on  September  12,  1900. 

One  of  these  pieces,  containing  0.78  acre,  has  been  acquired  at  a 
cost  of  ^7.20.  The  other  three  pieces,  containing  12.63  acres,  are 
owned  by  the  State  of  Minnesota,  and  were  offered  to  the  United 
States  for  the  sum  of  $1,500. 

By  letter  of  April  2,  1901,  to  the  Chief  of  Engineers,  this  offer  was 
recommended  for  acceptance,  if  clear  title  to  flie  lands  in  question 
could  be  acquired. 

This  recommendation  was  approved  bv  the  Secretary  of  War  on 
April  9,  1901.  On  April  15,  1901,  the  United  States  district  attorney 
for  Minnesota  was  requested  to  prepare  the  necessary  papers  for  the 
acouirement  of  the  land,  but  up  to  the  close  of  the  fiscal  year  the  land 
haa  not  been  acquired. 

The  award  under  condemnation  proceedings  for  the  marshy  island 
in  the  St.  Louis  River,  containing  10. 63  acres,  $2,187,  will  be  accepted. 
The  price  originally  asked  was  $15,000. 

Operations  under  the  contracts  with  Messrs.  Williams,  Green  & 
Williams,  and  with  Charles  S.  Barker,  for  dredging,  to  the  amount  of 
over  $2,000,000,  have  been  continued  during  the  past  fiscal  year. 
Charles  S.  Barker  died  suddenly  May  21,  1901,  and  operations,  under 
his  contract,  since  this  date  have  been  carried  on  by  Rose  Barker, 
special  administratrix  of  his  estate. 

The  total  amount  of  material  removed  during  the  year,  under  these 
contracts,  was  3,867,095  cubic  yards.  Of  this  amount  1,428,198  cubic 
yards  have  been  taken  out  of  Superior  and  Ailouez  bays,  constituting 
dredging  district  No.  1;  781,197  cubic  yards  out  of  St.  Louis  Bay, 
constituting  dredging  district  No.  2,  and  1,657,700  cubic  yards  out  of 
the  St.  Louis  River  above  the  St.  Paul  and  Duluth  Railway  Bridge, 
constituting  dredging  district  No.  3.  Of  the  total  amount,  2,079,784 
cubic  yards  were  dredged  under  contract  with  Charles  S.  Barker,  and 
1,787,311  cubic  yards  under  contract  with  Williams,  Green  &  Williams. 
The  total  amount  dredged  under  these  two  contracts  to  June  30, 1901, 
is  15,626,995  cubic  yards,  of  which  Williams,  Green  &  Williams  have 
taken  out  7,102,533  cubic  yards  and  Charles  S.  Barker  has  taken  out 
8,524,462  cubic  yards.  To  remove  the  total  amount  contemplated, 
5,773,005  cubic  yards  remain  to  be  dredged  by  November  1,  1902. 

At  the  present  rate  of  progress  this  amount  of  material  can  readily 
be  removed  by  the  date  specified. 

With  the  approaching  completion  of  the  approved  project  for  dredg- 
ing in  this  harbor  arises  the  question  of  the  most  efficient  and  eco- 
nomical method  of  maintaining  depths  thus  obtained.  When  the 
project  is  completed  there  will  result  more  than  16  miles  of  dredged 
channels,  varying  in  width  from  120  feet  to  600  feet,  and  basins  of  an 
aggregate  area  of  about  250  acres,  all  with  a  safe  navigable  depth  of 
at  least  20  feet.  Upon  discontinuance  of  work  these  channels  and 
basins  will  begin  to  deteriorate  from  running  in  of  banks  at  the  sides 
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and  from  deposit  of  material  brought  down  by  the  St.  Loais  and 
Nemadji  rivers  when  in  flood.  The  assistant  engineer  in  charge  of 
dredging  operations  estimates  that  for  a  period  of  five  years  from  the 
completion  of  the  present  project  there  would  have  to  be  removed 
annually  about  450,000  cubic  yards  of  material,  300,000  cubic  yards 
due  to  running  in  of  the  banks,  and  150,000  cubic  yards  due  to  flood 
deposits  and  other  causes. 

Owing  to  the  large  territory  to  be  covered  and  to  the  necessity  for 
promptr^  meeting  emergencies  without  the  delays  incident  to  the 
preparation  of  public  notices,  contracts,  etc. ,  it  appears  very  desirable 
that  the  maintenance  of  these  channels  and.  basins  should  be  effected 
by  plant  owned  aad  operated  by  the  United  States.*  Such  a  plant, 
consisting  of  a  powerful  dipper  dredge,  two  tugs,  three  large  dump 
scows,  and  a  decked  scow,  is  estimated  to  cost  lil43,000.  With  this 
plant  it  is  estimated  that  the  annual  cost  of  maintenance,  exclusive  of 
superintendence,  surveys,  office  expenses,  etc.,  for  the  first  five  years 
will  amount  to  about  133,750,  as  against  an  estimated  cost  of  about 
$67,500  if  the  same  work  is  done  by  contract'  With  this  plant  once 
constructed,  it  seems  reasonably  certain  that  by  its  use  the  harbor 
formed  by  operations  under  the  present  project  can  be  maintained  at 
a  total  annual  cost  equivalent  to  less  than  4  mills  per  ton  on  the  net 
vessel  freight  of  the  harbor  for  the  year.  This  plant  would  be  needed 
by  April,  1903,  and  should  be  constructed  and  be  ready  for  operation 
before  that  date.  Attention  is  invited  to  the  accompanying  report  of 
Mr.  F.  L.  Dever,  U.  S.  assistant  engineer,  upon  the  details  of  dredging 
operations. 

Under  the  contract  with  Butler-Ryan  Companv  for  the  substructure 
for  the  new  north  pier  11  cribs  were  sunk  and  filled.  Ten  of  these 
cribs  were  each  24  leet  wide  and  100  feet  in  length.  The  outer  crib 
was  24  to  36  feet  wide  and  100  feet  long.  The  first  of  these  cribs  was 
placed  in  position  on  July  20, 1900,  and  the  last  on  December  12^  1900. 

Deck  timbers  were  laia  on  all  of  these  cribs,  and  on  two  additional 
ones  which  had  been  sunk  during  the  previous  fiscal  year,  between 
July  30, 1900,  and  February  16,  1901.  Between  January  7  and  Feb- 
ruary 11,  1901,  sixteen  1-inch  steel  connecting  plates,  2  reet  10  inches 
by  7  feet,  which  form  a  part  of  the  protection  plates  of  the  cribs,  were 
fastened  by  28  patch  bolts  in  each  plate. 

These  patch  bolts  were  inserted  under  water  by  a  diver,  provided 
with  pneumatic  tools,  and  working  in  an  ingenious  suspended  cage 
(shown  in  the  accompanying  photographs).  This  difficult  work  was 
executed  in  a  very  satisfactory  manner  during  severe  winter  weather. 

A  well  was  provided  in  the  pierhead  crib,  to  be  used  in  connection 
with  a  self-recording  gauge,  which  it  is  proposed  to  establish  during 
the  present  season.  The  contract  with  Butler-Ryan  Company  for  the 
substructure  of  the  new  north  pier  was  completed  February  16, 1901, 
at  a  cost  of  $168,582.01. 

Additional  work  pertaining  to  the  substructure  of  the  north  pier, 
but  outside  of  this  contract,  amounted  to  $9,283.78,  while  operating 
plant,  office  expenses,  engineering,  inspection,  superintendence,  and 
incidentals  aggregated  $16,641.90,  making  the  total  cost  of  the  sub- 
structure $194,507.69.  Between  February  15  and  March  11, 1901, 
Buder-Ryan  Company  under  special  agreement  secured,  by  patch  bolt- 
ing, thirteen  1  inch  by  2  ft.  by  7  ft.  connection  plates  at  crib  joints 
on  the  south  pier,  the  work  being  performed  as  previously  described. 
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VIEW  OF  DRILL  SCOW  AND  PNEUMATIC  PATCH-BOLTING  PLANT,  FOR  CONNECT- 
ING  STEEL  PLATES  UNDER  WATER  COVERED  WITH  ICE,  AT  NEW  SOUTH  PIER. 
DIVER'S  CAGE    IN    PLACE.     MARCH   5,    1901. 
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VIEW  OF  DIVERS  CAGE.  USED  IN  DRILLING.  TAPPING.  ETC..  UNDER  WATER.  FOR 
SECURING  CONNECTION  PLATES  AT  CRIB  JOINTS.  CAGE  RESTING  ON  THE  DECK 
OF  SCOW  WITH  DIVER  IN  PLACE.  DRI  LL.  DRILL  REST.  ETC.  SIZE.  4' 4"  BY  4' 4"  BY  12'. 
ICE  NEAR  TOP  SHOWS  DEPTH  TO  WHICH  IMMERSED.  SOUTH  PIER  ON  RIGHT 
SHOWN   COVERED  WITH    ICE  NtAR   WATER   LINE.     FEBRUARY  23,   1901. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


APPENDIX  K  K REPORT  OF  CAPTAIN  GAILLARD.    2831 

Under  contract  with  the  Duluth  Dredge  and  Dock  Company  the  old 
south  pier  was  removed  in  November  and  December,  1900,  at  a  cost  of 
$15,000.  This  pier  was  about  1,200  feet  in  length,  and  was  composed 
of  rock-filled  timber  cribs  and  superstructure,  with  rijjrap  revetment 
at  the  base  of  the  former.  The  work  was  executed  without  any  spe- 
cial difficulty  by  a  powerful  dipper  dredge.  In  removing  this  pier  it 
was  noted  that  those  portions  of  the  li-mch  square  driftbolts,  which 
had  been  embedded  under  water  in  timber  for  twenty-eight  years,  were 
almost  free  from  rust  and  still  bright.  Those  portions  exposed  to 
water  at  seams  in  the  timber  had  lost  about  1  per  cent  in  cross  section 
by  corrosion. 

During  November  and  December,  1900,  a  riprap  embankment  was 
built  along  both  sides  of  the  south  pier  from  stone  obtained  in  remov- 
ing the  old  south  pier. 

On  the  north  side  of  the  pier  the  embankment  extends  from  the 
outer  end  of  the  pier  westward  for  a  distance  of  325  feet  Originally 
it  sloped  from  the  water  surface  at  the  pier  to  nothing  at  a  distance  of 
40  feet  from  the  pier,  but  has  since  been  beaten  down  by  storms. 

The  shoal  which  lay  between  the  old  and  new  south  piers,  and  which 
had  a  least  depth  of  but  10  feet,  was  removed  by  dredging  in  April 
and  May,  1901. 

A  pipe  well  was  sunk  at  the  rear  side  of  each  of  the  new  piers,  on 
the  center  line  of  Lake  avenue,  for  carrying  such  pipes,  electric  cables, 
etc.,  as  may  be  permitted  under  the  Duluth  Canal. 

In  February.  1901,  a  portion  (16  ft  by  16  ft  by  50  ft)  of  the  old  pro- 
tection pier,  wnich  had  been  destroyed  by  a  severe  storm  in  October. 
1900,  was  found  in  the  eastern  end  of  the  canal  about  75  feet  north  of 
the  center  line. 

It  was  removed  after  due  public  notice  by  Whitney  Brothers,  of 
West  Superior,  Wis.,  lowest  bidders,  early  in  April,  1901,  for  the  sum 
of  $600. 

By  contract  approved  June  4,  1901,  with  Whitney  Brothers,  9,000 
tons  of  riprap,  more  or  less,  at  $1  per  ton,  are  to  be  placed  along  the 
new  piers  of  the  Duluth  Canal,  partly  as  a  protective  revetment  against 
underscour,  and  partly  as  an  embanlmientto  retain  dredged  material  to 
be  deposited  back  of  the  new  north  pier.  Within  the  limits  of  the  canal 
this  revetment  will  extend  20  feet  from  the  piers,  and  will  slope  from 
19  feet  below  low-water  datum  at  the  piers  to  a  depth  greater  than  20 
feet  below  datum  at  a  distance  of  10  feet  from  the  piers. 

At  the  close  of  the  fiscal  year  1,078.5  tons  of  riprap  had  been  deliv- 
ered under  this  contract.  Careful  measurements  taken  at  frequent 
intervals  on  the  south  pier  of  the  Duluth  Canal  by  Mr.  J.  H.  Darling, 
United  States  assistant  engineer,  show  that  the  settlement  of  the  cribs 
has  been  remarkably  uniform,  and  has  averaged  about  2  inches  in  all 
since  the  cribs  were  placed. 

Attention  is  invited  to  the  accompanying  report  of  Mr.  Darling^  for 
details  upon  this  subject  and  other  operations  previously  described 
relating  to  pier  construction. 

Under  contract  approved  March  25,  1899,  with  Charles  Stone,  of 
St.  Paul,  Minn.,  for  the  concrete  superstructure  of  the  south  pier  of  the 
Duluth  Canal,  135  monolithic  blocks,  containing  6,438.66  cubic  yards 
of  concrete,  were  built  in  place  during  the  fiscd  vear.  The  concrete 
superstructure  for  this  pier  was  completed  on  October  16,  1900,  in 
ninety-two  working  days  out  of  one  hundred  and  eight  days  of  elapsed 
time. 
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Under  the  contract  approved  May  15,  1900,  with  Mr.  Stone  for  set- 
ting concrete  footing  blocks  and  building  monolithic  concrete  super- 
structure on  the  north  pier  of  the  Duluth  Canal,  569  footing  blocks 
were  set  during  the  period  between  March  4  and  April  9, 1901.  The 
work  of  building  in  place  the  monolithic  concrete  blocks  was  com- 
menced April  26,  1901,  and  by  the  close  of  the  fiscal  year  80  blocks, 
containing  3,512.22  cubic  j^ards  of  concrete,  had  been  completed,  the 
work  occupying  forty-four  out  of  sixty-six  days  embraced  in  this 
period.  Photographs  are  submitted  showing  the  character  of  the  con- 
crete work  on  the  piers. 

Under  contract  with  the  Northwestern  Lime  Company,  of  St.  Paul, 
Minn.,  12,073  barrels  of  Atlas  Portland  cement  have  been  delivered 
during  the  fiscal  year,  of  which  number  9,049  barrels  have  been 
accepted  and  paid  for  and  3,024  barrels  are  now  undergoing  test. 

Testing  of  cement  and  other  materials  for  concrete  work  has  been 
regularly  prosecuted  throughout  the  fiscal  year,  and  the  results  care- 
fully recorded  and  tabulated. 

The  following  is  a  summary  of  the  work  done  in  this  line  during 
the  year: 

Tests  for  fineness  have  been  made  of  438  samples  of  sand  used  on  the  work. 

Tests  for  fineness  on  367  samples  of  cement. 

Tests  for  specific  gravity  on  20  samples  of  cement. 

Tests  for  constancy  of  volume  on  764  samples  of  cement. 

Tests  for  suitableness  for  concrete  on  9  samples  of  gravel. 

Briquettes  made,  2,694. 

Briquettes  broken,  4,381. 

By  contract  approved  January  8,  1901,  the  Magnetite  Foundry 
Company,  of  St.  Louis,  Mo.,  lowest  bidders,  have  furnished  98  orna- 
mental iron  lamp-posts  and  220  globes,  for  lighting  the  piers  at  the 
Duluth  Canal,  for  the  sum  of  $3,235.74.  Most  of  the  lamp-posts  for 
the  south  pier  have  been  set  in  place.  The  rest  will  be  set  when  the 
light-house,  now  in  course  of  erection  on  this  pier,  has  been  completed. 
Those  for  the  north  pier  will  be  set  toward  the  close  of  the  present 
season. 

All  operations  relating  to  concrete  work  upon  the  canal  piers,  test- 
ing of  materials  for  concrete,  preparation  of  designs  for  lamp-posts 
and  placing  these  posts,  have  been  carried  on  under  the  direct  super- 
intendence of  Mr.  Clarence  Coleman,  United  States  assistant  engineer. 

Observations  have  been  made  in  the  Duluth  Canal  on  the  height  and 
velocity  of  waves  during  storms,  and  dynamometers  have  been  con- 
structed, but  not  yet  insto-Ued,  for  measuring  the  relative  effect  of  wave 
impact  at  the  Duluth  Canal,  Superior  entry^  and  at  several  other 
harbors  in  this  district. 

During  the  past  winter  a  survey  of  the  harbor  and  of  the  St.  Louis 
River  was  made,  62,947  soundings  being  taken  through  ice  varying  in 
thickness  from  4  to  30  inches,  the  average  thickness  being  15  inches. 
These  soundings  were  platted  and  a  map  forwarded  to  the  Department 
March  1,  1901. 

An  interesting  paper  by  Mr.  J.  H.  Darling,  United  States  assistant 
engineer,  showing  the  relative  stability  of  stones  of  different  densi- 
ties when  acted  upon  by  similar  forces  accompanies  this  report. 

The  contracts  yet  to  be  made  are  for  the  construction  of  retaining 
and  division  walls,  filling  and  parking  of  grounds,  and  building  a 
watchman's  house  at  the  Duluth  Canal,  rebuilding  piers  at  Wisconsin 
entry,  and  finishing  them  off  with  concrete  superstructures  built  of 
monolithic  blocks. 
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The  sundry  civil  act  of  March  3,  1901,  appropriated  $320,000  for 
continuing  the  improvement  of  this  harbor,  making  $2,620,825.50  thus 
far  appropriated  of  the  total  amount,  $3,080,553,  authorized  to  be 
expended,  and  leaving  a  balance  of  $459,727.50  not  yet  appropriated. 

To  meet  liabilities  under  existing  contracts  and  those  yet  to  be  made, 
for  payment  for  land,  and  for  otiier  necessary  expenses  to  June  30, 
1903,  exclusive  of  work  upon  the  Wisconsin  Entry  piers,  it  is  esti- 
mated that  $711,300  will  be  required.  On  July  1, 1901,  there  was  an 
available  balance  of  $510,289.84.  This,  with  the  balance  of  $459,727. 50 
vet  to  be  appro{)riated.  amounts  to  the  sum  of  $970,017.34,  leaving  but 
$258,717.34  available  for  rebuilding  piers  at  Wisconsin  entry  and  fin- 
ishing them  off  with  concrete  superstructures  built  of  monolithic 
blocb,  in  accordance  with  the  modified  project  approved  by  the  Sec- 
retary of  War  August  14, 1896,  E.  D.  15873/1.  The  present  piers  are 
composed  of  rock-filled  timber  cribs  and  superstructure,  20  feet  in 
widtn,  built  in  1867-1878,  and  sunk  in  water  of  an  average  depth  of 
about  8  or  10  feet,  the  object  at  the  time  bein^  to  secure  a  channel  12 
feet  in  depth.  With  the  growth  of  commerce  it  has  been  necessary  to 
increase  this  depth  from  time  to  time  bj  dredging,  until  at  the  pres- 
ent time  the  average  mid-channel  depth  is  about  24  feet.  As  a  conse- 
quence the  crib  bottoms  are  about  15  feet  above  the  bottom  of  the 
present  channel,  and  due  to  this  cause  considerable  settlement  and  tilt- 
ing of  the  cribs  has  resulted  in  the  past,  in  extreme  cases  the  difference 
in  level  between  the  inner  and  outer  ^^es  of  the  top  of  a  crib  being 
as  much  as  3  feet,  while  in  alignment  the  departure  from  a  straight 
line  is  in  one  case  as  much  as  8  feet. 

This  apparent  displacement  of  the  cribs  is  possibly  due,  in  some 
measure,  to  irregularities  in  location  when  originally  sunk,  but  prob- 
ably in  greater  part  to  the  cause  previously  described. 

AH  motion  of  the  cribs  has  practicalhr  ceased  since  1897,  when  they 
were  protected  b^  riprap  on  both  sieves,  over  53,000  tons  of  stone 
being  used  for  this  purpose. 

To  replace  the  present  piers  by  new  ones,  with  concrete  superstruc- 
tures, is  estimated  to  cost  $925,000,  the  aggregate  length  or  the  two 
proposed  piers  being  6,200  feet.  The  probable  balance  available  for 
this  work  from  the  appropriations  authorized  by  act  of  June  3,  1896, 
is  $258,717.34,  leaving  $666,282.66  to  be  appropriated  outside  of  that 
act  if  new  piers  are  built.  To  place  concrete  superstructures  on  the 
present  crios  and  to  extend  the  inner  end  of  the  south  pier,  making  the 
aggregate  length  of  the  two  piers  5^400  feet,  is  estimated  to  cost 
$225,^)0.  This  work  could  be  done  within  the  appropriations  author- 
ized by  the  act  of  June  3, 1896. 

This  would  not  be  in  accordance  with  the  ajmroved  project,  and 
would,  in  my  opinion,  be  of  very  doubtful  expemency,  owing  to  the 
present  condition  of  the  cribs.  ^  • 

In  connection  with  the  estimate  for  new  piers  at  Wisconsin  entry,  it 
is  proper  to  invite  attention  to  the  fact  that  the  appropriation  of 
$3,080,553  authorized  by  the  act  of  June  8^  1896,  was  based  upon  the 
estimate  submitted  by  the  commission  of  officers  of  the  Corps  of  Engi- 
neers, constituted  by  Special  Orders,  No.  40,  Headquarters  Corps  of 
Engineers^  United  States  Armv,  August  18, 1894. 

This  estimate  covered  only  the  removal  of  20,870,376  cubic  yards  of 
material  by  dredging. 

When  present  ana  prospective  contracts  are  completed  there  will 
ENG  1901 178 
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have  been  removed  21,400,000  cubic  yards  of  material,  and  in  addition 
land  to  the  amount  of  about  $100,000  acquired,  new  piers  built  at  the 
Duluth  Canal  at  a  cost  of  about  ^35,000,  repairs  ana  riprap  for  piers 
at  Wisconsin  Entry,  $66,000,  with  an  estimated  remainmg  oalance  of 
$258,717.34  towara  new  piers  for  the  entry.  In  other  words,  over 
$1,000,000  more  work  will  have  been  done  for  the  amount  authorized 
than  was  originally  contemplated. 

The  lake  commerce  of  this  harbor  during  the  past  season  of  naviga- 
tion amounted  to  11,725,245  net  tons  of  freight,  valued  at  $135,109,- 
196 — the  largest  tonnage  in  the  history  of  the  port. 

Since  the  United  States  took  charge  of  this  harbor  its  commerce  has 
amounted  to  more  than  90,485,000  tons,  valued  at  over  $1,453,352,000. 

The  system  of  vessel  reports  has  been  kept  up,  and  the  commercial 
statistics  accompany  this  report. 

These  statistics  are  as  accurate  as  it  is  practically  possible  to  make 
them,  being  compiled  from  the  individual  reports  of  each  trip  of  every 
vessel,  in  or  out,  made  directly  to  this  office. 

The  general  local  charge  of  this  harbor  has  remained  with  Mr.  J.  H. 
Darling,  assistant  engineer,  with  Mr.  F.  L.  Dever,  assistant  engineer, 
in  charge  of  the  dredging,  and  Mr.  Clarence  Coleman,  assistant  engi- 
neer, in  charge  of  concrete  work.  Mr.  James  L.  Owen  continues  as 
chief  clerk,  in  charge  of  the  office. 

This  work  is  in  the  collection  districts  of  Duluth,  Minn.,  and  Supe- 
rior, Wis.,  Marquette,  Mich.,  being  the  port  of  entry  for  the  latter. 
The  nearest  light-houses  are  at  the  two  entrances. 

Money  statement. 

July  1, 1900,  balance  unexpended $902,790.86 

Amount  appropriated  by  sundry  dvil  act  approved  March  3,  1901 320, 000. 00 

1,222,790.85 
June  30,  1901,  amount  expended  during  fiscal  year 666, 931. 11 

July  1, 1901,  balance  unexpended 666,859.74 

July  1,  1901,  outstanding liabilitiee 165,669.90 

July  1,  1901,  balance  available 610,289.84 

July  1,  1901,  amount  covered  by  uncompleted  contracts 640, 200. 00 

Amount  (estimated)  required  for  completion  of  existing  project 459, 727. 60 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1903,  in  addition  to  the  balance  unexpended  July  1^  1901 ^469, 727. 50 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
.    4,1897. 


Abstract  ofappropriaHonafor  improving  harbor  at  Ihduthy  Mnn.,  and  Superior,  Wis, 

By  act  of  OonpesB  of  June  3,  1896 $60,000.00 

By  sundry  dvil  act  of— 

June  4,  1897 437,500.00 

July  1,1898 770,138.00 

March  3, 1899 300,000.00 

June  6,  1900 793,187.50 

March  3, 1901 320,000.00 

Total 2,670,825.50 

^  In  addition  to  this  amount,  $100,000  will  be  required  for  work  on  Superior  entry 
piers,  and  $143,000  for  a  dredging  plant  for  maintenance  of  improvement^  as  hereto- 
fore explained. 
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The  following  statement  shows  the  manner  in  which  the  appropriationB  have  been 
expended  since  June  30,  1896.  The  amoimt  expended  onder  the  different  classes  of 
work  includes  the  cost  of  somidings,  superintenaence,  buoying,  and  contingencies. 

Dredging $1,386,046.71 

Duluth  Canal  piers 600,000.00 

Wisconsin  entry  piers 66,000.00 

Purchase  of  land 63,919.05 

Total 2,004,966.76 

Abttrcut  of  c^pprqpriationa  for  improving  harbor  at  Duluth,  limn. 

By  act  of  Congress  approved- 
March  3, 1871 $60,000.00 

June  10, 1872 50,000.00 

Allotted  from  act  passed  March  3, 1873 36,049.20 

By  act  of  Congress  approved — 

June  23,  1874 10,000.00 

March  3,  1875 85,000.00 

August  14,  1876 15,000.00 

June  18,  1878 30,000.00 

March  3,  1879 25,000.00 

June  14,  1880 25,000.00 

March  3, 1881 40,000.00 

By  act  of  Congress  passed  August  2, 1882 45,000.00 

By  act  of  Confess  approved — 

July  5,  1884 46,000.00 

August  6,  1886 56,250.00 

By  act  of  Congress  passed  August  11,  1888 80,000.00 

By  act  of  Congress  approved — 

September  19,  1890 100,000.00 

July  13,  1892 125,000.00 

By  act  of  Congress  of  August  18,  1894 75,000.00 

Total 862,299.20 

The  following  statement  shows  the  manner  in  which  the  appropriations  have  been 
expended.  The  amount  expended  under  the  different  classes  of  work  includes  the 
cost  of  soundings,  superintendence,  buoying,  and  contingendee. 

Total  amount  expended  to  June  30,  1897: 

Breakwater $110,000.00 

Dredging 644,638.56 

Canal  piers,  etc 97,660.65 

Total 852,299.20 

Expended  prior  to  present  project: 

Breakwater 110,000.00 

Canal  piers,  etc 45, 698. 33 

Dredging 122,354.06 

Total 278.052.38 

Expended  under  the  project  adopted  in  1881: 

Canal  piers,  etc. . . '. 61 ,  962. 32 

Dredging 522,284.50 

Total 574,246.82 

Abstract  of  d^propriatUms  for  improviiM  harbor  at  Superior  Bay  and  St,  Lowm  Bay, 

Wiscongin, 

By  act  of  Congress  approved — 

March  3,  1867 $63,000.00 

April  10, 1869 45,000.00 

July  7,  1870 40,000.00 

March  3,  1871 60,000.00 

June  10, 1872 50,000.00 
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Allotted  from  act  approved  March  3, 1873 $63,960.80 

Allotted  from  appropriation  for  *  *  Repairs  of  harbors  on  Northern  laJces ' '  5, 433. 00 

By  act  of  Congress  approved — 

August  14, 1876 3,000.00 

June  18, 1878 8,000.00 

March  3,  1879 6,000.00 

June  14, 1880 6,000.00 

March  3, 1881 10,000.00 

August  2, 1882 40,000.00 

July  6, 1884 46,000.00 

August  6, 1886 22,600.00 

By  act  of  Congress — 

Passed  August  11, 1888 60,000.00 

Approved  September  19,  1890 66,000.00 

Approved  July  13, 1892 70,000.00 

Of  August  18, 1894 60,000.00 

Total 696,883.80 

Aggregate 4,219,008.50 


Ex^pendUures, 

Amount  expended  under  original  project^  adopted  in  1867 $258, 000. 00 

Amount  expended  under  project  recommended  by  Board  of  Engineers 

in  1873 77,613.26 

Amount  expended  under  present  project  to  June  30, 1897 360, 370. 54 

Total 695,883.80 

The  following  statement  shows  the  manner  in  which  the  appropriations  have  been 
expended.  The  amount  expended  under  the  different  classes  of  work  includes  the 
cost  of  examinations,  soundmgs,  superintendence,  buoying,  and  contingencies. 

Repairs  and  beach  protection $13, 233. 00 

Construction  and  repair  to  piers 334, 278. 64 

Dredging 348,372.16 

Total 696,883.80 


LIST  OF  XXIBIINO  GOMTBACIB. 

Contracts  for  dredging  some  21,000,000  cubic  yards  of  material  (with  option  on  the 
part  of  the  United  States  of  increasing  amount  to  26,400,000  cubic  yards),  with 
Williams,  Green  &  Williams,  of  Duluth,  Minn.,  for  one-half;  contract  dated  March 
18,  1897;  work  commenced  June,  1897,  and  to  be  completed  by  November  1,  1903, 
contingent  upon  appropriations  being  made;  Charles  S.  Barker,  of  West  Superior, 
Wis.,  for  one-half,  contract  dated  March  18, 1897,  approved  May  8, 1897,  work  begun 
in  June,  1897,  and  to  be  completed  by  November  1,  1903,  contingent  upon  appro- 
priations being  made. 

All  sand  and  soft  material: 

District  No.  1,  7}  cents  per  cubic  yard,  scow  measurement 

District  No.  2,  8  cents  per  cubic  yard,  scow  measurement. 

District  No.  3,  10  cents  per  cubic  yard,  scow  measurement 

Contract  with  Charles  Stone,  of  St  Paul,  Minn.,  for  concrete  superstructure  for 
north  pier,  Duluth,  Minn.,  canal  pier,  dated  May  3,  1900,  approved  May  15,  1900; 
work  to  commence  in  spring  of  1900,  and  be  completed  October  16,  1901. 

Price  for  setting  concrete  looting  blocks,  $7.40  per  block. 

Building  in  plSce  concrete  superstructure,  $5  per  cubic  yard  concrete.  Cement 
furnished  Dy  tne  United  States. 

Contract  with  Whitney  Bros.^  of  West  Superior,  Wis.,  for  furnishing  and  placine 
9,000  tons  of  riprap  for  protective  embankment  agaiust  Duluth  Canal  piers,  datea 
May  14,  1901,  approvea  June  4,  1901;  work  to  commence  June  21,  1901,  and  be 
completed  October  1, 1901.  Prices:  One  dollar  per  net  ton  for  riprap  in  place,  and 
$2  per  cubic  yard  for  crushed  rock. 


Digitized  by  VjOOQIC 


APPENDIX  K  K REPORT  OF  CAPTAIN  GAILLABD. 


2887 


-COMMBBCIAL  STATIflTICB,  DULUTH,  MINN. 

Comparative  staiement  of  arrivals  and  clearances  for  1899  and  1900. 


Year. 

Arriv- 
als. 

Clear- 
ances. 

Total. 

Tonnage. 

Average 
tonnage. 

1900 

3,711 
3,811 

3,616 
3,751 

a7,327 
cV,5e2 

9,002,089 
9,437,066 

61,396 
61,362 

1899 

necrc^MK 

100 

135  1            25V> 

436,026 

+  86 

a  Steam,  6,204;  sail,  1, 128.        6  Exclusive  of  tugs  with  freight.         e  Steam,  6,969;  sail,  1,698. 
Principal  domestic  commodities  received  and  shipped  by  lake,  1900, 


Receipts. 


Coal 

Cement  and  lime 

Building  stone 

Salt 

Machinery 

Manufactured  iron. . . . 
Fish,  kerosene  oil,  etc . 
General  merchandise . 
Sand  and  gravel 


Total. 


Tons. 


968,286 

61,148 

4,981 

81,827 

110 

29,718 

1,808 

112,230 

85,521 


al,  286,119 


Shipments. 


Wheat 

Flour 

Other  grains 

Structural  iron  or  steel 

Iron  ore 

Copper 

Miscellaneous  merchandise . 

Lumber 

Wool 


Total. 


Tons. 


496,608 

804,989 

149,818 

886 

4,270,429 

16,278 

62,996 

569,890 

978 


6,864,822 


Net  tops. 


Valuation.6 


Total  receipts 

Total  shipments . 


1,286,119 
6,854,822 


17,768,906 
51,946,046 


Receipts  and  shipments. 


7,069,441 


69,698,951 


a  These  figures  do  not  include  some  43,540,000  feet  of  logs  in  rafts,  and  210,415  ties. 
6  Valuations  are  based  on  average  wholesale  prices  on  board  venels  for  exports  and  landed  on 
wharves  for  imports. 


^     I  arriving 30,890 

Passengers  departing 38, 882 


Total 69,772 

Receipts  of  coal  and  shipments  of  flour  eastward  for  eighteen  years. 


Year. 

Coal. 

Flour. 

Year. 

Coal. 

Flour. 

1888 

Tom. 

420,000 

372,000 

696,000 

736,000 

1,041,000 

1,436,000 

1,046,000 

735,996 

778,982 

Tom. 
91,896 
79,801 
113,190 
133,086 
129,627 
171,223 
198,063 
149, 112 
170,774 

1892 

Tims. 
1,168,068 
1,124,771 
932,679 
581,682 
662,123 
682,274 
818,787 
892,204 
968,286 

Tons. 

288,483 

801,988 

546,580 

407,003 

372,944 

356,083 

321,012 

331,943 

304,989 

1884 

1893 

1885 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1886 

1887 

1888 

1889 

1890a 

1891 

a  Coal  receipts  prior  to  1890  are  given  for  the  head  of  the  lake  (Duluth  and  Superior) ;  since  then  for 
Duluth  only. 
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The  storage  capacity  of  Daluth-Superior  elevator  system  is  36,400,000  bushels,  and 
that  of  Duluth  elevators  proper  15,800,000  bushels. 
The  following  table  gives  the  receipts  and  shipments  of  wheat  for  thirty  years: 


Year  endin^r 
Dec.  81— 


Receipts. 


1900 

1898 
1897 
1896 
1895 
1894 
1893 
1892 
1891 
1890 
1889 
1888 
1887 
1886 
1885 
1884 


Tom. 

954.463 

1,649,458 

1,992,899 

1,442,082 

1,748,780 

1,487,981 

750,000 

987,812 

1,899,817 

1,144,082 

460,244 

518,827 

289,802 

514,089 

676,977 

446,590 

411,688 


Shipments. 

!92 

1, 

06 

1, 

i37 

1, 

fi9 

1 

m 

1, 

>16 

10 

1, 

r25 

22 

1, 

49 

^ 

10 

S5 

•58 

.^,J48 

421,978 

346,587 

Total. 


^55 
164 

186 

41 

42 

i97 

100 

37  ' 

(39  I 

«1 

169 

87 

!87  I 

47 

125  I 

•63  ' 

35  ! 


Year  eDding 
Aug.  31— 


1882 
1881 
1880 
1879 
1878 
1877 
1876 
1875 
1874 
1873 
1872 
1871 


Receipts. 


Tbnt. 

141,234 
97,987 
99,966 
40,480 
54,722 
54,092 
18,817 
48,536 
84,187 
67,224 
59,444 
27,948 
16,708 


Shipments. 


Ibru. 

187,607 
09,264 
85,966 
43,610 
44,617 
54,000 
15, 117 
41,292 
82,436 
72,726 
47,495 
28,531 
16,346 


Total. 


Tons, 
278,841 
197,251 
185,931 
84,040 
90,389 
108,092 
28,934 
84,828 
66,573 
189,949 
106,989 
66,479 
88,048 


The  above  figures  show  the  movement  of  wheat  at  the  head  of  the  lake  (Duluth 
and  Superior  combined). 

Average  vessel  tonnage  for  sixteen  years. 


Year. 

Tons. 

Year. 

Tons. 

Year.* 

Tons. 

1885 

761 
778 
812 
887 
970 
1,081 

1891 

1,129 
1,096 
1,160 
1,217 
1,172 
1,267 

1897 

1,886 
al,480 
a  1,435 

1886 

1892 

1898 

1887 

1893 

1899 

1888 

1894    

1900 

a  1,444 

1889 

1895 

1890 

1896 

a  Duluth  and  Superior.    Exclusive  of  tugs. 
(yomparative  stalement  of  arrivals  and  clearances  of  vessels  at  Duluth  for  twenty-four  years. 


Year. 

Arriv- 
als. 

Clear- 
ances. 

Total. 

Year. 

Arriv- 
als. 

Clear- 
ances. 

Total. 

1877 

829 

406 

502 

624 

666 

833 

796 

888 

806 

1.026 

1,287 

1,100 

228 
848 
497 
524 
660 
882 
779 
903 
989 
995 
1,238 
1,100 

567 
749 
999 
1.048 
1,326 
1,665 
1.476 
1,791 
1,979 
2,021 
2,476 
2,200 

1889 

1,263 
1,266 
1,444 

1,266 
i;268 
1.461 

2,628 
2,534 
2,896 
8,482 
8,805 
4.514 

1878 

1890 

1879 

1891 

1880 

1892 

1,735       1-747 

1881 

1893 

1,642 
2,284 
8,786 
8,737 
8,120 
8,464 
8,811 
8,711 

1,668 
2,280 
8,782 
8,686 
8,109 
8,444 
8,761 
8,616 

1882 

1894 

1888 

1896 

7,668 

1884 

1898 

7,428 
6.229 
6,908 

1885 

1897 

1886 

1898 

1887 

1899 

7,562 
7,827 

1888 

1900 

Comparative  stalement  of  imports  and  exports. 


Year. 


Imports. 


Duties. 


Tonnage'      Total 
duty.         duties. 


Value  of 
domestic 
exports. 


Value  of 
foreign 
exports. 


1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 


t86,901 

21.862 

48.027 

155,446 

117,759 

180,797 

111,340 

1,350,264 

1, 154, 128 

2,167,822 

1,800,668 

2,720,620 

1,559.325 


12,909.00 

2,931.00 

6,265.86 

4,764.97 

16,706.28 

14,496.34 

10,163.90 

264,435.92 

220,638.81 

520,201.51 

403,731.62 

908,922.79 

538,583.40 


S23.40 
49.80 
13.20 
86.40 

127.84 

154.89 
82.62 

114.06 
96.46 


28.10 
69.80 


12.982.40 

2.960.80 

5.269.06 

4,861.87 

16.884.12 

14,651.28 

10,246.52 

254,549.98 

220,734.27 

520,201.54 

403,754.72 

908,992.09 

538,583.40 


$1,207,858 
1,406.447 
1,621,761 
2,079,173 
1,837,936 
1,419,699 
1. 696^960 
2,200,164 
2,867,742 
2.230,884 
2.626,766 
8,868,719 
2,496,472 


1816,356 
1,224,086 
1,075,879 
2,009,686 
1.264,884 
2.625,120 
1.487,141 


Digitized  by  VjOOQIC 


APPENDIX  K  K — ^BEPORT  OP  CAPTAIN  OAILLABD. 


2889 


Ntunber  of  vessela  of  all  kinds  enrolled  at  Duluth  custom-house  up  to  April  1, 1901, 
305.     Total  gross  registered  tonnage,  349,434.     Increase  of  51  vessels  over  1899. 

Opening  and  dosing  of  navigation. 


Year. 

Opening.  1  Closiiig. 

1                    Year. 

Opening. 

Closing. 

1885 

Apr.  27 
Mity     7 
May     4 
May  11 
Apr.  11 
Apr.  16 
Apr.  30 
Apr.  16 
Miiy     9 

Nov.  29 
Dec.   14 
Dec.  28 
Dec.  31 
Dec.    4 
Dec.    8 
Dec.    6 
Dec.  30 

1891 

Apr.  19 
Apr.  16 
Apr.  12 
Apr.  15 
Apr.    6 
Apr.  29 
Apr.  22 
Apr.  29 

Dec    16 

1886 

1896 

Dec.  16 

1887 

1896 

Dec    17 

1888 .- 

1897 

Dec.  14 

1889 

1898 

Dec    12 

1890 

1899 

Dec.  19 

1891 

1900 

Dec.  18 

1892 

1901 

1896 

Dec.     1 

Detailed  statement  of  arrivals,  clearances^  and  registered  tonnage  of  vessels  through  the 
Duluth  Canal  for  the  season  of  1900. 


Month. 


I  Arrived.    Cleared.     Total. 


Registered 
tonnage. 


January 

April 

May 

June 

July 

Augnst 

September . 
October.... 
November. . 
December. . 


Total. 


18 
80 
568 
661 
567 
582 
481 
498 
849 
77 


18 
66 
644 
568 
524 
626 
486 
461 
860 
80 


8,711 


3,616 


86 

146 

1,107 

1,114 

1,081 

1,067 

967 

954 

709 

167 


2,414 

194,705 

1,448,759 

1,379,478 

1,366,524 

1,281,516 

1,183,967 

1,198,563 

828,078 

183,040 


7,327 


9,002,069 


Total  tons  cargo  received  through  Duluth  Canal 2,361,455 

Total  tons  cargo  deiMutlng  through  Duluth  Canal 6, 700, 713 

Totol 9,062,168 

Seven  thousand  four  hundred  and  thirty-five  tugs  passed  in  and  same  number 
passed  out. of  Duluth  Canal  with  dump  scows,  besides  many  tugs,  light  or  with  ves- 
sels in  tow,  which  are  not  included  in  total  anivids  and  depiEu-tures. 

Freight  received  and  shipped,  Duluth  and  Superior  combined. 


Items. 

Price  per 
unit. 

Quantity. 

Valuation. 

flniil   h&Hl 

tons.. 

16.25 

8.30 

1.80 

.90 

300.00 

60.00 

5.80 

100.00 

11.00 

70,00 

L40 

6.60 

.60 

2.26 

340.00 

3.75 

.70 

.70 

76.00 

260.00 

14.00 

2.00 

LOO 

.75 

.80 

643,179 

2,029,398 

89,966 

306,883 

332 

53,228 

108,146 

233,881 

75,142,000 

745 

180,166 

6,906 

80,141 

5,979,740 

671344 

5,949,012 

80.776,404 

12,960,154 

836 

7,348 

323,901 

80,567 

175,327 

1,260 

559,318 

83, 376, 090 

Coal,  soft 

do.... 

6,697,018 

Limestone 

Salt 

do.... 

barrels. . 

71,921 
275,294 

Machinery 

Manufactured  iron 

Keraseneoil 

Cleneral  merchandise'                   .... 

tons.. 

do.... 

barrels.. 

_      _tnnB_  ^ 

99.600 

8,193.680 

627,247 

23,388,100 

LosM feetB.  m.- 

826.662 

fS::::;;::::::::::::..:...:::::::::: 

tons.. 

62,160 

Cement 

Building  stone 

Sand  and  gravel    

'..barrels.. 

tons.. 

cubic  yards. . 

252,282 
44,888 
16,070 

I  ron  ore 

tons. . 

13,454,415 

( Copper 

do.... 

22,896,900 

Flour 

barrels. . 

22,308,796 

Wheat 

Grains 

bushels.. 

do.... 

21,513,483 
9,072,108 

Structural  steel                        .  .. 

tons.. 

62,700 

Wool 

do.... 

1,910,480 

Lumber 

Lath 

Shingles 

MfeetB.M.. 

M  number.. 

do.... 

4,534,614 
61,134 
176,827 

Stone.                            

tons.. 

988 

Ties 

number.. 

167,796 



ToUil 

135, 109, 196 
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Commerce  for  the  head  of  the  lakes  {Duluth,  Mmn.f  and  Superior  ^  Ifiw.,  combined)  for  the 

navigation  season  of  1900, 


Receipts. 

Tons. 

Shipments. 

Tons. 

Anthracite  coal 

648,179 

2,029,898 

6,906 

1,260 

43,697 

882 

58,228 

168,643 

75,989 

21,629 

745 

40,188 

Iron  ore 

6,979,740 
67,344 

Bituminoufl  coal -  -  - 

Conner 

Building  atone 

Flour 

594,901 

Other  stone 

Wheat 

923,292 
324,003 

Salt 

Other  grains 

Machinery .  r 

836 

Manufactured  Iron 

Wool -• 

7,348 

Merchandine ,    , 

65,238 

T^imp  A.fid  cement. , 

Lumber 

Total 

677,859 

Kerosene  oil 

Fish 

Total 

8,065,184 

8,640,061 

Total  tons  cargo  entered  and  departed  . 

Valuation 

Total  arrivals  and  departures 

Begistered  tonnage 


Arrivals  and  clearances  of  vessels  at  Superior,  Wis,,  for  two  years. 


11,725,245 

$136,109,196 

11,884 

14,887,068 


Year. 

Arrivals 

and 
clearances. 

Average 

veasel 

tonnage. 

Tonnage. 

1899: 

Bt4mm -, 

8,345 

a3,964 

61,507 

bl,489 
-18 

Sail 

619 

4,996,486 

1900: 

Steam 

Sail 

3,308 

699 

a4,007 

+48 

5,885,029 
+388,593 

Tnnrease  (+)  or  decrease  (—) 

a  Does  not  include  dump  scows  which  passed  in  and  out  of  Wisconsin  Entry. 
b  Exclusive  of  tugs. 

The  storage  capacity  of  the  Superior  elevators  is  20,600,000  bushels. 

Vessel  report  for  Superior  Harbor  for  season  of  1900, 
ENTERING. 


1  Boats. 

Registered 
tonnage. 

Tons  of 
cargo. 

Number  which  entered  Superior  Harbor  via  Duluth  Canal 1    1, 041 

1,895,202 
217, 109 
269,182 
775,226 

1,126,386 

Number  which  entered  Superior  Harbor  light  via  Duluth  Canal 177 

Number  which  came  in  Wisconsin  Entry  and  discharged  to  Superior . .        189 
Number  which  entered  Wisconsin  Entry  light  or  with  rafts  in  tow 607 

a728,729 

Total 1    2,014 

2,656,719 

1,850,065 

DEPARTING. 


Number  which  tookcaigo  from  Superior  and  departed  through 

Duluth  Canal 

Number  which  left  Superior  light  and  departed  through   Duluth 

Canal 

Number  which  loaded  at  Superior  and  departed  through  Wisconsin 

Entry 

Number  which  left  Superior  light  and  took  cargo  on  at  Duluth  and 

departed  via  Dulu  th  Canal 

Number  which  departed  through  Wisconsin  i^Entry  light  or  with 

booms  in  tow 


Total. 


564  1 


190  I 


729,637 
280,676 
992,147 
497,507 
228,344 


882,930 


61,939,348 


cl,993  '    2,728,310 


2.822,278 


a  These  figures  do  not  include  75,142,000  feet  of  logs  towed  in  through  the  entry  by  tugs. 
b  These  figures  include  36,537  tons  loaded  at  Duluth. 

e These  figures  do  not  include  tugs  which  passed  in  and  out  of  the  entry  with  dump  scows  or  with 
vessels  in  tow. 
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Vessel  report  for  Wisconsin  Entry  ff/r  season  of  J 900. 

ENTERING. 


Number  which  came  through  Wisconsin  Entry  and  discharged  at 
Superior 

Number  which  came  through  Wisconsin  Entry  light  or  with  rafts  in 
tow 


Boats. 


189 
607 


Registered 
tonnage. 


269.182 
776,226 


Tons  of 
cargo. 


rt  728,729 


DEPARTING. 


Number  which  took  cargo  at  Superior  and  departed  through  Wiscon- 
sin Entry 

Number  which  departed  through  Wisconsin  Entry  light  or  with 
booms  in  tow 


689 
190 


992,147   61, 939, 34a 
228,844    


a  These  figures  do  not  include  75,142,000  feet  of  logs  towed  in  through  the  entry  by  tugn. 
6  These  figures  include  36,637  tons  loaded  at  Duluth. 

Shipments  and  receipts  by  lake  of  kading  articles  during  the  season  of  1900,  Superior 

Harbor. 


Shipments. 


Wheat 

Other  grain 

Wool 

Flour 

Structural  iron 

Copper  ore 

Lumber,  lath,  etc. 

Iron  ore 

Merchandise 


Total. 


Receipts. 

Tons, 

Coal 

1,714,291 

Cement  and  lime 

14,846 

Kerosene  oil 

20,571 

Salt 

12,370 

Miscellaneous 

Manufactured  Iron 

64,477 
23,510 

Total 

1,850,066 

Total  receipts  and  shipments  . . 
Total  value 


a4,636,804 
965,410,245 


a  Not  including  logs. 

Passengers  departing 1,199 

Passengers  arriving 822 

Total 2,021 

Valuations  are  based  on  average  wholesale  prices  on  board  vessels  for  exports,  and 
landed  on  wharves  for  imports. 

Comparative  statement  of  receipts  and  shipments  for  seventeen  years. 


Year. 

Tons. 

Year. 

Tons. 

Year. 

Tons. 

1884 

17,462 

33.626 

117,027 

170,020 

327,827 

1,006,542 

1890 

1,495,386 
1,616,648 
1,733,444 
1,918,350 
2,598,264 
2,577,281 

1896 

2,995,067 

1H85                       

1891 

1897 

3,699,144 

18H6 

1892 

1898 

4,194,443 
4,377,882 
4,685,804 

1887 

1893 

1899 

1888 

1894 

1900 

1889 

1896 
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Detailed  stalemerUof  arrivals  and  clearances  of  vessels,  Superior,  Wis. ,  for  season  of  1900. 


Month. 


April 

May 

June 

July 

August 

September 
October... 
November 
December. 

Total 


Arrived. 


82 
321 
S29 
808 
289 
245 
281 
183 

31 


2,014 


Cleared. 


44 
322 
318 
804 
271 
249 
279 
183 

23 


Totol. 


76 
648 
647 
607 
560 
494 
560 
866 

54 


RegiHtered 
tonnage. 


4,007 


128,269 
859,851 
807,763 
782,276 
704,172 
657,405 
787,532 
600,408 
107,853 


5,886,029 


Average  tonnage  per  veesel,  exclusive  of  tugs,  1,489. 

Of  the  number  of  vessels  reported  for  1900,  there  were  3,308  steam  and  699  sailing 
vessels.  The  steamers  were  divided  as  follows:  2,698  freight  propellers,  208  passenger 
and  freight  combined,  and  402  tugs. 

Comparaiive  statement  of  arrivals  and  clearances  of  vessels  for  seventeen  years. 


Year. 


1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 


VesBels. 


94 

200 

816 

462 

812 

900 

1,256 

1.610 

1,940 


Tonnage. 


119,288 

113,519 

283,787 

404,780 

915,816 

1,122,048 

1,541,777 

2,984,463 

2,496,507 


Year. 


1898 
1894 
1895 
1896 
1897 
1898 
1899 
1900 


VesBela. 


1,909 
2,000 
8,418 
8.525 
3,529 
8,962 
3,964 
4,007 


Tonnage. 


2,671,917 


4,042,992 
4,684,257 
4,841,392 
5,837,230 
4,996,436 
5,885,029 


NBW   LINES  OF  TRANSPORTATION,  DULUTH-SUPERIOR. 

Port  Huron  and  Duluth  Steamship  Company,  2  steamers. 

Harlem  Transportation  Company,  1  steamer. 

Pittsburg  Steamship  Company,  69  steamers,  43  bai^s;  a  combination  of  several 
lines  under  the  management  of  Capt.  A.  B.  Wolvin,  Duluth,  Minn.,  and  owned  by 
the  United  States  Steel  Company. 

REMARKS. 
DULUTH-SUPERIOR  HARBOR. 

OoTffo  received, — ^The  number  of  tons  cargo  received  through  the  Duluth  Canal  was 
2,361,455,  and  throujgh  the  Wisconsin  Entry,  723,729  tons,  not  including  logs;  75, 142,000 
feet  B.  M.  of  logs  in  rafts  came  through  the  Wisconsin  Entry,  of  which  amount 
43,540,000  feet  B.  M.  were  discharged  at  Duluth.  Minn. 

Cargo  departing, — ^The  number  of  tons  cargo  aeparting  through  the  Duluth  Canal 
was  6,700,713  tons,  and  through  the  Wisconsin  Entry,  1,939,348  tons.  Of  the  latter 
amount  36,537  tons  were  loaded  at  Duluth,  Minn. 

Freight  traffic.^The  total  freight  traffic  of  11,725,245  net  tons  shows  an  increase  of 
117,157  tons  over  1899.  Compared  with  1899  there  were  nearly  23,000,000  bushels 
less  of  wheat  and  other  grains,  with  a  valuation  of  $18,169,964  less  than  in  1899. 
Anthracite  coal  shows  a  decrease  of  328,557  tons,  valued  at  |1,724,924.  Iron  ore 
shows  an  increase  of  1,054,685  net  tons. 

Passengers. — The  total  number  of  passengers  arriving  and  departing  was  62,^93,  an 
increase  of  6,723  over  1899  and  27,191  over  1895. 

WISCONSIN  ENTRY. 

There  was  an  increase  of  543,555  net  registered  tons,  and  949,004  tons  cargo  through 
the  Entry  over  1899. 

Vessel  tonnage:  The  net  registered  tonnage  given  was  obtained  from  reports  of  each 
trip  of  each  vessel  entering  or  departing,  and  from  marine  registers. 

Valuations  of  the  various  items  of  freight  were  obtained  from  the  various  trade 
journals,  commercial  records,  and  from  the  principal  wholesale  dealers,  and  are  based 
on  average  wholesale  prices  on  board  vessels  for  exports  and  landed  on  wharves  for 
iniports. 

The  navigation  season  covered  a  period  of  235  days  from  the  first  departure  to  the 
last  arrival  to  and  from  the  lower  laken. 
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report  cff  mr.  p.  l.  devbr,  assistant  enoinebb  in  charob  op  dredging. 

United  States  Engineer  Office, 

Duluthf  Minn.  J  July  ^^  1901. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  the  dredging  opera- 
tions in  my  charge  for  improving  the  harbor  at  Duluth,  Minn.,  and  Superior,  Wis., 
under  the  project  authorized  by  act  of  June  3,  1896,  and  moaified  May  9,  1901,  as 
carried  on  during  the  fiscal  year  ending  June  30,  1901,  together  with  a  general 
r^sum^  of  the  wo^  and  incidentals  in  connection  therewith. 

The  work  of  dredging  is  carried  on  under  two  contracts  (continuous)  with 
Williams,  Green  &  Williams  and  with  Charles  S.  Barker  for  dredging  some  26,400,000 
cubic  yards  of  material,  more  or  less. 

The  contract  with  Williams,  Green  &  Williams,  of  Duluth,  Minn.,  is  for  dredging 
some  14,500,000  cubic  yards  of  material,  more  or  less,  of  which  6,200,000  cubic 
yards,  more  or  less,  is  to  be  dred^d  out  of  Superior  and  AUouez  bays  and  entrances 
to  the  harbor,  constituting  dredging  district  Wo.  1,  at  7i  cents  per  cubic  yard,  scow 
measurement;  3,600,000  cubic  yards,  more  or  less,  out  of  St.  Louis  Bay,  between 
Duluth-Superior  bridge  and  Northern  Pacific  Railway  bridge  at  Grassy  Point,  con- 
stituting dred^ng  district  No.  2,  at  8  cents  per  cubic  yard,  scow  measurement;  and 
4,700,0W  cubic  yards,  more  or  less,  out  of  St.  Louis  Bay  and  the  St.  Louis  River, 
lying  between  the  Northern  Pacific  Railway  bridge  at  Grassy  Point  and  main  clum- 
nel  of  St.  Louis  River  at  south  end  of  Spirit  Lake,  constituting  dredeing  district  No.  3, 
at  10  cents  per  cubic  yard,  scow  measurement.  Contract  dated  Imirch  18,  1897, 
approved  April  29,  1897;  work  begun  under  same  June  1,  1897,  and  to  be  completed 
by  November  1,  1903,  for  the  removal  of  26,000,000  cubic  yards,  and  oontmgent 
upon  appropriations  bein^  made;  or  to  be  completed  by  November  1,  1902,  for  the 
removsil  of  21,000^000  cubic  yards,  and  contingent  upon  appropriations  being  made. 

The  contract  with  Charles  S.  Barker,  of  West  Superior,  Wis.,  is  for  dredging  some 
11,900,000  cubic  yards  of  material,  more  or  less,  of  which  7,600,000  cubic  yards,  more 
or  lesB,  is  to  be  dredged  out  of  district  No.  1 ;  1,800,000  cubic  yards,  more  or  less,  out 
of  district  No.  2;  and  2,500,000  cubic  yards,  more  or  less,  out  of  district  No.  3,  the 
districts  covering  the  same  territory  and  the  prices  for  each  district  being  the  same 
as  under  the  contract  with  Williams,  Green  &  Williams.  Contract  dated  March  18, 
1897;  approved  May  8,  1897;  work  begun  under  same  June  28,  1897,  and  to  be  com- 
pleted by  November  1,  1903,  for  the  removal  of  26,000,000  cubic  yards,  and  contin- 
gent upon  appropriations  being  made;  or  to  be  completed  by  November  1,  1902,  for 
the  removal  of  21,000,000  cubic  yards,  and  contingent  upon  appropriations  being 
made. 

Dredging  operations  have  been  continued  during  the  past  fiscal  year  under  the 
former  contract  by  E.  T.  Williams  &  Sons,  and  under  the  latter  contract  by  Charles  S. 
Barker  to  May  21,  1901,  and  by  Rose  Barker,  special  administratrix  of  the  estate  of 
Charles  S.  Barker,  deceased,  since  May  21,  1901. 

The  total  amount  of  material  removed  during  the  year  under  the  two  contracts 
was  3,867,095  cubic  yards.  Of  this  amount  1,428,198  cubic  yards  were  dredged  out 
of  district  No.  l,at  7}  cents,  amounting  to  $107,129.85;  781,197  cubic  yards  out  of 
district  No.  2,  at  8  cents,  amounting  to  $62,495.76;  and  1,657,700  cubic  yards  out  of 
district  No.  3,  at  10  cents,  amounting  to  $165,770,  thus  making  a  total  of  $335,380.62 
earned  under  the  contracts  in  the  three  districts  during  the  fiscal  year. 

Under  contract  with  Williams,  Green  &  Williams,  atotal  of  1,787,311  cubic  yards 
were  dredged,  of  which  601,083  cubic  yards  were  dredged  out  of  district  No.  1,  at 
7i  cents,  amounting  to  $45,081.23;  441,150  cubic  yards  out  of  district  No.  2,  at  8  cents, 
amounting  to  $35,292.00;  and  745,078  cubic  yards  out  of  district  No.  3,  at  10  cents, 
amounting  to  $74,507.80,  thus  making  a  total  of  $154,881.02  earned  under  the  contract 
in  the  three  districts  during  the  year. 

Under  contract  with  Charles  8.  Barker,  a  total  of  2,079,784  cubic  yards  were 
dredged,  of  which  827,115  cubic  yards  were  dredged  out  of  district  No.  1,  at  7}  cents, 
amounting  to  $62,033,63;  340,047  cubic  yards  out  of  district  No.  2,  at  8  cents,  amount- 
ing to  $27,203.76;  and  912,622  cubic  yards  out  of  district  No.  3,  at  10  cents,  amounting 
$91,262.20,  thus  making  a  total  of  $180,499.59  earned  under  the  contract  during  the 
year. 

The  total  amount  of  material  dredged  under  the  two  contracts  to  June  30,  1901,  is 
15,626,995  cubic  yards,  of  which  7,102,533  cubic  yards  have  been  taken  out  under 
the  contract  with  Williams,  Green  &  Williams,  and  8,524,462  cubic  yards  under  the 
contract  with  Charles  S.  Barker. 

On  the  basis  of  dredging  21,400,000  cubic  yards  under  the  two  existing  contracts, 
there  remains  5,773,005  cubic  yards,  more  or  less,  to  be  dredged,  of  whiSi  2,222,084 
cubic  yards,  more  or  lees,  is  to  come  out  of  district  No.  1;  925,208  cubic  yards,  more 
or  less,  out  of  district  No.  2;  and  2,625,713  cubic  yards,  more  or  less,  out  of  district 
No.  3. 
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In  accordance  with  the  division  of  the  work,  made  by  the  contractors,  there 
remains  3,387,851  cubic  yards,  more  or  less,  to  be  dredged  under  the  contract  with 
Williams,  Green  &  Williams,  and  2,385,154  cubic  yards,  more  or  less,  under  the 
contract  with  Charles  S.  Barker.  Taking  the  capacity  of  the  plant  at  present 
employed  upon  the  work  under  contract  with  Williams,  Green  &  Williams  as  a  basis 
from  which  to  estimate,  the  indications  are  that  the  contractors  will  fall  short  of 
removing  the  3,387,857  cubic  yards  of  material  by  November  1,  1902,  by  about 
500,000  cubic  yards;  and  taking  the  capacitv  of  the  plant  at  present  employed  upon 
the  work  under  contract  with  Charles  S.  fiarker  as  a  basis  from  which  to  estimate, 
the  indications  are  that  the  2,386,154  cubic  yards  will  be  removed  by  June  30,  1902. 

By  terms  of  contracts,  there  is  nothing  to  prevent  a  change  in  the  relative  amounts 
of  work  to  be  done  under  each  contract,  if  it  was  found  necessary  to  do  so  in  order 
to  complete  the  entire  work  by  November  1,  1902. 

The  work  during  the  past  fiscal  year  was  a  continuation  of  the  deepening  and 
widening  of  existing  channels  and  basins  in  Superior  Bay,  AUouez  Bay,  St.  Louis 
Bay,  entrances  to  harbor  and  dredging  a  new  channel  in  the  flats  of  the  St.  Louis 
River,  in  order  to  give  a  safe  20-foot  navigation  depth  throughout  the  proposed 
channels  and  basins  called  for  under  the  the  project  authorized  by  act  of  June  3, 
1896,  and  the  modified  project,  approved  May  9,  1901. 

Summary  of  amounts  of  material  dredged  under  contracts  wUh  WiUiamSy  Green  &  Williams 
and  Charles  S.  Barker  in  each  district  during  fiscal  year  ending  June  SO,  1901,  vrOh 
totals: 


Name  of  contractor. 


District 
No.  1. 


District 
No.  2. 


District 
No.  8. 


Total. 


Williams,  Oreen  <&  Williams 

Charles  S.  Barker 

Totals  under  the  two  contracts. 


Ou.  yards. 
601,083 
827,115 


Cu.  yards. 
441,150 
840,047 


Ou.  yards. 
745,078 
912,622 


Cu.  yards. 
1,787,811 
2,079,784 


1,428,198 


781, 197 


1,667,700 


8,867,096 


Total  amouni  of  material  dredged  under  the  two  contracts  to  June  SO,  1901, 


Name  of  contractor. 

District 
No.l. 

District 
No.  2. 

District 
No.  8. 

Total. 

Will««^Tn«,  «i^y»p  ^  W""*^m«. .  . 

Cu.  yards. 
8,518  580 
6,089,896 

Cu.  yards. 
2,7l6,505 
1,863,727 

Cu.  yards. 

m,448 

1,130,839 

Ou,  yards. 
7,102,638 

Charles  8.  Bftrker. ..............  r  r .  t  -  t  r . 

8,624,462 

Totals  under  the  two  contracts - ,  r  -  -  - 

9,663,476 

4,149,282 

1,924,287 

15,626,996 

Summary  ofvxrrk  under  contracts  with  Williams,  Green  &  Williams  and  Ovaries  S.  Barker, 
until  estimated  amounts  of  material  remaining  to  be  dredged  under  the  modified  project, 
approved  May  9,  1901,  and  the  totals  for  each  district  under  the  modified  project. 


Name  of  contractor. 

Total 

amount 

dredged  to 

June  M),  1901. 

Estimated 
amount  re- 
maining to 
be  dredged 
nndermodi- 
fied  project 

Total  for 
modified 
project. 

District  No.l: 

Williams,  Oree"  A  Williams - ,        

Cu.  yards. 
8,513,580 
6,039,896 

Cu.  yards. 
1,178,048 
1,044,036 

Cu.  yards. 
4,691,628 

Charles  8.  Barker r 

7,088,932 

Total 

9,658,476 

2,222,084 

11,775,660 

District  No.  2: 

WflliftniR  Oi>>eTi  A  W""ft»n« 

2,796,506 
1,354,727 

284,679 
640,629 

8,080,084 
1,994,356 

Charles  S.  Barker 

Total 

4,149,282 

926,206 

6,074,440 

District  No.  3: 

Williams  Green  &  Williams 

793,448 
1,130,839 

1,926,224 
700,489 

2,718,672 
1,831,828 

Charles  S.  Barker 

Total 

1,924,287 

2,626,713 

4,650,000 

Total  : 

Williams  Green  ilk  Williams 

7,102,533 
8,524,462 

3,387,861 
2,385,154 

10,490,884 
10,909,616 

Charles  8.  Barker 

Grand  total 

16,626,996 

6,778^005 

21,400,000 
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AmcunU  earned  to  June  SO^  1901^  in  each  district  under  the  tivo  contracts,  and  the  amounU 
that  fffiU  be  earned  on  the  removal  of  the  £1,400,000  cubic  yards,  tuith  totals. 


District  No.l 1263,518.50 

District  No.2 223,640.40 

District  No.8 1       79,844.80 


Williams,  Green  &  Wil- 
liams contract. 


Charles  S.  Barker 
contract. 


Amount 

earned  to 

June  30, 1901, 


Total 566,503.70 


Amount  that 
will  be  earn- 
ed on  com- 
pletion of 
work. 


Amount 

earned  to 

June  80, 1901. 


$351,872.10  9452,992.20 
246,406.72  I  108.878.16 
271,867.20        118,088.90 


Amount  that 
will  be  earn- 
ed on  com- 
pletion of 
work. 


Total  for  en- 
tire work. 


$531,294.90 
150,548.48 
183,132.80 


S888,167.00 
405,955.20 
455,000.00 


870,146.02    674,454.26  i   873,976.18   1,744,122.20 


Progress  of  the  dredging  operations  to  June  30,  1901,  under  the  present  project' 
are  as  follows: 

Duluth  ship  canal  deepened  to  23  feet,  or  more,  to  within  45  feet  of  new  piers  for 
its  entire  length.  Dulutn  Harbor  basin  deepened  to  20  feet,  or  more,  for  a  width  of 
1,350  feet  on  north  side,  extending  from  Duluth  ship  canal  to  entrance  to  Rices 
Point  channel.  Rices  Point  channel  deepened  to  20  feet,  or  more,  for  its  full  pro- 
posed bottom  width  of  600  feet,  for  1,000  feet  at  northerly  end,  and  a  bottom  widtn  of 
500  feet  on  remaining  portion,  with  entrance  to  East  Gate  basin  flared  out  somewhat. 
East  Gate  basin  deepened  to  20  feet,  or  more,  for  a  distance  of  1,375  feet  easterly  from 
Duluth-Superior  bridge,  at  a  point  halfway  between  entrances  of  Rices  Point  chan- 
nel and  Superior  Front  channel,  and  graidually  increasing  to  a  distance  of  about 
1,500  feet  easterly  from  said  bridge  at  entrance  of  said  channels.  West  Gate  basin 
deepened  to  20  feet,  or  more,  for  a  distance  of  1,450  feet  westerly  from  the  Duluth- 
Superior  bridge  with  approaches  to  drawspan  of  Northern  Pacific  Railway  bridge 
deepened  to  20  feet,  or  more.  North  channel,  St.  Louis  Bay,  deepened  to  20  feet,  or 
more,  for  a  width  of  450  feet  at  east  end  of  bend  west  of  Rices  Point,  increasing  to  a 
width  of  600  feet  at  middle  portion  of  bend  at  entrance  to  Twenty-first  Avenue 
channel,  and  decreasing  in  width  from  the  latter  point  to  west  end  of  said  bend, 
where  the  width  is  400  feet.  This  width  extends  to  a  point  opposite  Boston  Coal 
Dock  and  Wharf  Company's  coal  wharf,  and  from  the  latter  point  to  Northern 
Pacific  Railway  bridge  at  Grassy  Point  it  has  been  deepened  to  20  feet,  or  more,  for 
a  width  of  200  feet,  or  more.  Minnesota  channel,  St.  Louis  River,  deepened  to  20 
feet,  or  more,  for  its  full  proposed  width  from  Northern  Pacific  Railway  bridge  at 
Grassy  Point  to  a  point  near  end  of  Grassy  Point,  and  from  latter  point  to  a  point 
near  Spirit  Island  in  Spirit  Lake  deepened  to  20  feet,  or  more,  for  widths  ranging 
from  40  feet  to  200  feet.  Twenty -first  Avenue  channel  deepjened  to  20  feet,  or  more, 
for  a  width  of  120  feet,  extending  its  entire  length.  Superior  entry  deepened  to  23 
feet,  or  more,  for  a  width  of  220  feet  extending  from  tne  natural  23  foot  depth  in 
lake  to  inner  end  of  south  pier,  and  from  the  latter  point  deepened  to  20  feet,  or 
more,  and  increasing  to  650  feet  in  width  at  entrance  to  Superior  Harbor  basin. 
Shoaling  has  taken  place  near  outer  end  of  entrv,  so  that  there  is  barely  20  feet  of 
water  on  north  half  about  150  feet  inside  outer  ena  of  piers.  Superior  Harbor  l)asin 
deepened  to  20  feet,  or  more,  over  an  area  of  about  60  acres;  the  width  of  deepened 
portion  being  from  500  feet  to  800  feet  from  entry  through  end  of  Wisconsin  Point, 
and  260  feet  to  500  feet  alopg  harbor  line  on  westerly  side  of  Allouez  Bay.  Shoaling 
has  taken  place  in  this  basin,  so  there  is  but  18  feet  of  water  available  in  places. 
Allouez  Bay  channel  deepened  to  20  feet,  or  more,  for  widthd  randn^  from  275  feet 
to  375  feet,  extending  from  Superior  Harbor  basin  to  east  side  of  Chicago,  St.  Paul, 
Minneapolis  and  Omaha  Railway  wharf.  Superior  Front  channel  deepened  to  20  feet, 
or  more,  for  widths  ranging  from  300  feet  to  400  feet;  the  narrower  portions  being  in 
front  of  West  Superior  and  Schofield  luml)er  wharves,  and  extending  1,700  feet 
Houtheasterlv  from  the  latter  wharf.  Shoaling  has  taken  place  in  the  portion  of 
this  channel  extending  from  the  Youghiogheny  and  Lehigh  coal  wharf  to  Superior 
Harbor  basin,  so  that  there  is  but  17  feet  of  water  available  on  the  southerly  half  of 
this  portion.  This  shoal  is  being  removed  at  the  present  time.  South  channel.  St. 
Louis  Bay  deepened  to  20  feet,  or  more,  for  widths  ranging  from  375  feet  to  400  feet, 
extending  from  Northern  Pacific  Railway  bridge  to  a  point  opposite  Youghiogheny 
coal  wharf,  and  from  the  latter  point  to  junction  with  North  channel  deepened  to 
20  feet,  or  more,  for  widths  ranging  from  50  feet  to  125  feet 
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Table  showing  combined  amount  of  material  dredged  under  the  two  contracts  roHh  WWitxms^ 
Green  <Se  WUliams  and  Charleis  S.  Barker  at  each  channel,  or  badn,  during  the  fiscal 
year  ending  June  SO,  1901,  with  totals  to  end  of  the  fiscal  year,  and  estimated  amount 
remaining  to  be  dredged  to  complete  the  work  on  basis  of  removing  91,400,000  cubic  yards 
of  material  under  the  existing  corUrads, 


Name  of  cbaimel  or  badn. 


Amount  for 
year  ending 
June  30,1901. 


•  Total  to 
June  SO,  1901. 


Estimated 
amount  re- 
maining to 
be  dredged. 


Total  for 
modified 
project. 


District  No.  1:" 

Duluth  Ship  Canal 

Dnluth  Harbor  Basin . . . . 

Rices  Point  Channel 

East  Gate  Basin 

Superior  Front  Channel . 

Allouez  Bay  Channel 

Superior  Harbor  Basin. . . 
Superior  Entry 


Total. 


District  No.  2: 

West  Gate  Basin 

North  Channel,  St.  Louis  Bay . . 
South  Channel,  St.  Louis  Bay . . 
Twenty-first  Avenue  Channel . 


Total. 


District  No.  8: 

Minnesota  Channel,  St.  Louis  River. , 


Cubic  yards. 

61,852 
205,771 
289,934 

48,526 
713,953 


113,162 


Cubic  yards. 

69,452 

1,064,606 

1,805,066 

772,916 

3,682,667 

299,907 

1,698,435 

210,631 


Cubic  yards. 

5,000 

1,170,548 


25,000 
266,189 
195,000 
535,347 

25.000 


Cubic  yards. 

74,452 

2,285,051 

1,805,066 

797,915 

8,898,756 

494,907 

2,238,782 

285,631 


1.428,198 


9,553,476 


2,222,084 


11,775,560 


441,150 
840,047  I 


933,148 
1.996,210 
1,085,776 

182,098 


25,000 
259,579 
640,629 


958,148 
2,257,789 
1,676,405 

182,098 


781,197  1        4,149,282 


925,208 


5,074,440 


1,657,700 


1,924,287 


2,626,713 


4,560,000 


Grand  total . 


8,867,095  I      15,626,995 


5,778,005 


21,400,000 


Table  showing  the  combined  amounts  of  material  dredged  under  the  two  contracts  wUh 
Williams,  Ureen  d:  Williams  and  Charles  S.  Barker,  at  eaoh  channel  or  6cwm,  and  in 
each  district,  during  each  of  the  working  seasons  1897,  1898,  1899,  and  1900,  with  totals. 


Name  of  channel  or  basin. 

1897. 

1898. 

1899. 

1900. 

Total. 

District  No.  1: 

Duluth  Canal 

Cubieyards. 

Cubieyards. 

Cubieyards. 

7,600 

451,145 

594,125 

207,148 

44,552 

412,773 

222,010 

1,573,119 

Cubieyards. 

Cubieyards. 

7,600 

893,892 

Duluth  Harbor  Basin 

62,421 
354,185 
189,048 
123.865 
440,985 

830,482 
374,587 
264,621 

42,714 
731,250 

77,897 
982,890 

49,844 
474,669 
112,098 

Rice  Point  Channel 

1,797,616 
772,916 
210,631 

1,608,782 

East  Gate  Basin 

SuDcrior  Entrv 

SuDcrlor  Harbor  Basin 

18,774 

AlTones  Bav  Channel 

299,907 
8,498,756 

SuDerior  Front  Channel 

94,683 

848,064 

Total 

1,264,687 

2,804,391 

3,612,472 

1,503,449 

9,084,999 

District  No.  2: 

West  Gate  Basin 

196,326 
149,882 

501,728 
528,622 
848,897 

285,094 
589,883 
204,964 
182,098 

392,644 

983,148 

North  Channel,  St.  Louis  Bay 

South  Channel,  St.  Louis  Bay 

1,867,789 
946,405 
182,098 

Twentv-first  Avenue  Channel 

Total                      

845,706 

1,374,247 

1,211,539 

987,946 

3,919,440 

District  No.  3: 

MfnneW>tA  ChAtinAl,  SLTjOuIh  Rivt^r.. 

1,486,899 

1,436,899 

Grand  total 

1,610,395 

4,178,638 

4,724.011 

8,028,294 

14,441,838 

Table  showing  summary  of  loork  under  contract  with  Williams,  Green  (k  WUliams  for 
seasons  of  1897,  1898,  1899,  and  1900,  with  totals. 


Time. 


District 
No.  1. 


Cubieyards. 

Season  of  1897 668,977 

SeajBOnof  1898 882,174 

Seasonof  1899 1,190,806 

Season  of  1900 636,611 


Grand  total 3,278,667 


District 
No.  2. 


Cubieyards. 
345,708 
791,612 


696,402 


2,656,084 


District 
No.  3. 


Cubieyards. 


687,344 


Total. 


Cubieyards. 

909,685 

1,673,785 

2,113,167 

1,919,357 


687,844 


6,615,996 
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Table  showing  tummaries  of  work  under  the  contract  with  Charles  S.  Barker  for  the  seasons 
ofl8S7,  1898,  1899,  and  1900,  with  totals. 


Time. 

District 
No.  1. 

District 
No.  2. 

District 
No.  3. 

Total. 

8eiiaonofl897 

700,710 
1,922,217 
2,321,667 

866,888 

Ctibicyards. 

CubUiwxrd», 
700,710 

Season  of  1898 

582,636 
289,177 
892,544 

2,504,852 
2,610,844 

Season  of  1899 

"■"749,"656' 

Season  of  1900 

2,006,937 

Grand  total 

5,811,482       1.264.8fifi 

749,555 

7,825,843 

Bredffing  operations  for  the  seaaon  of  1900  were  suspended  on  November  15  as  a 
result  of  severe  cold  weather  and  formation  of  ice  in  the  harbor,  and  were  resumed 
again  for  season  of  1901  on  April  20. 

The  minimum  combined  plant  engaged  upon  the  work  at  any  one  time  during  the 
active  working  season  of  the  fiscal  year  consisted  of  8  dipper  dredges,  1  hydraulic 
dredge,  12  tuss,  and  20  dump  scows,  while  the  maximum  for  a  short  time  consisted 
of  10  dipper  dredges,  1  hydraulic  dredge,  14  tugs,  and  24  dump  scows. 

The  plant  engaged  upon  the  work,  under  contract  with  Williams,  Green  A  Wil- 
liams, at  different  times  during  the  year,  consisted  of  7  dipper  dredges,  8  tugs,  and 
15  dump  scows.  Four  o{  the  dredges  were  repaired  and  somewhat  remodeled  during 
the  past  winter.  The  hulls  were  strengthened  by  bracing,  and  truss  rods  and  wire 
cables  were  substituted  for  the  hoisting  chains.  These  were  first-class  modem 
machines  and  well  adapted  to  the  work.  One  of  these  dredges  was  destroyed  by 
fire  on  the  morning  of  June  8, 1901.  One  of  the  dredges,  a  new  machine  throughout, 
did  not  appear  upon  the  w^ork  until  the  last  week  in  June.  This  is  the  lareest  ana 
most  modern  dredge  in  the  harbor,  and  it  is  believed  she  will  do  good  work  when 
the  machinery  is  gotten  properly  adjusted  and  in  smooth  working  condition.  The 
other  two  dredges  are  old,  witn  machinery  badly  worn  and  out  of  date,  and  can 
hardly  pay  running  expenses  at  contract  prices.  Tugs  are  fairly  well  adapted  to  the 
work,  ana  the  greater  portion  of  the  scows  are  in  good  condition. 

The  i)lant  engaged  upon  the  work,  under  contract  with  Charles  8.  Barker,  at  dif- 
ferent times  during  the  year,  consisted  of  5  dipper  dredges,  1  hydraulic  dredge,  7 
tugs,  and  12  dump  scows.  The  hydraulic  dr^ge  received  a  pair  of  new  compound 
engines  and  some  other  minor  repairs  during  the  past  winter,  and  is  in  good  condi- 
tion for  the  work  expected  of  her.  Three  of  the  dipper  dredges  had  cables  substi- 
tuted for  the  hoisting  chains,  one  of  them  received  new  machinery  throughout,  and 
all  of  the  dipper  dredges  had  minor  repairs  and  alterations  made  upon  them  during 
the  past  winter.  They  are  at  present  in  good  condition  and  well  adapted  to  the 
work.    The  tugs  are  well  adapted  to  the  work,  and  scow^s  are  in  good  condition. 


During  the  year  the  inshore  dumping  ground  at  Duluth,  in  the  lake,  extended 
along  the  shore  of  Minnesota  Point  from  the  south  pier  of  Duluth  Ship  Canal  to  a 
point  1}  miles  southeasterly  of  same  and  inside  a  line  between  outer  end  of  Duluth 
Canal  and  Superior  Entry  piers.  The  deep-water  dumping  ground  extended  from  1 
mile  to  1}  miles  southeast  of  Duluth  Canal  in  water  of  an  original  depth  of  40  to  65 
feet. 

At  the  inshore  dump  the  scows  were  run  inshore  as  far  as  possible  without  ground- 
ing, or  as  close  as  possible  to  the  preceding  line  of  dumps,  and  then  brought  to  a  stop 
and  dumped .  Each  load  was  placed  systematically  where  designated  by  the  inspector, 
who  would  indicate  the  exact  spot  where  the  scow  was  to  be  dumped  by  a  buoy  with 
a  conspicuous  fiag  on  it.    This  system  was  carried  out  only  in  daylight. 

Dumping  at  the  deep-water  dumping  ground  was  done  in  rough  weather,  when  the 
scows  had  to  l)e  towed  astern,  and  all  the  dumping  at  night  was  at  this  dumping 
ground.  The  scows  were  dumped  when  running  under  check  and  the  material  sca^ 
tered  so  as  not  to  shoal  up  too  fast  at  any  one  spot. 

During  the  working  season  of  1900  there  was  a  total  of  2,836,878  cubic  yards  of 
material  deposited  at  these  dumping  pounds  from  Government  and  private  dredging 
in  the  harbor^  of  which  1,557,572  cubic  yards  were  dumped  at  the  inshore  dump  and 
1,279,306  cubic  yards  at  the  deep-water  dump.  There  was  a  total  of  7,435  scow  loads 
of  material  brought  fo  these  dumping  grounds  during  the  season,  which  would  give 
14,970  passages  of  tugs  with  dump  scows  through  the  Duluth  Ship  Canal.  Of  the 
total  number  of  scow  loads,  4,111  were  dumped  at  the  inshore  dump  and  3,324  scow 
loads  at  the  deep-water  dump. 

The  dumping  ground  for  material  passing  through  Superior  Entry  extended  from 
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1  mile  to  1  i  miles  northerly  from  outer  end  of  Entry  piers  in  water  of  an  ori^nal 
depth  of  63  to  75  feet. 

During  the  season  of  1900  the  entire  amount  of  dredged  material  from  Government 
and  private  work  passing  through  Superior  Entry,  bemg  about  900,000  cubic  yards, 
was  disposed  of  at  this  dumping  ground. 

Of  the  total  amount  of  matenal  taken  out  by  the  dipper  dredges  under  the  Govern- 
ment contracts  during  the  season  of  1900,  2,796,270  cuDic  yards  was  disposed  of  at  the 
lake  dumping  grounds,  and  an  aggregate  of  382,469  cubic  yards  was  omnped  inside 
harbor  lines  in  Superior  Bay,  St.  Louis  Bay,  and  St.  Louis  River,  of  which  72,532  cubic 
yards  were  disposed  of  for  filling  wharves  and  other  purposes. 

The  entire  amount  removed  by  the  hydraulic  dredge,  749,555  cubic  yards,  was 
deposited  inside  harbor  lines  adjacent  to  the  work. 

The  dumping  inspectors  kept  a  record  of  each  scow  dumped  in  lake,  with  its  num- 
ber and  time  of  dumping,  and  an  estimate  was  made  as  to  under  or  over  load,  leakage, 
and  amount  of  material  washed  overboard,  when  it  was  possible  to  do  so,  for  each 
scow  load  of  material  from  the  Government  work.  The  estimates  on  the  under  and 
over  load  was  used  only  as  a  check  on  the  dredging  inspector's  estimate.  Deductions 
were  made  for  all  leakages  and  for  material  washed  overboard,  as  estimated  by  the 
dumping  inspectors.  There  were  no  check  estimates  on  the  dredging  inspector's 
estimate  for  tne  greater  portion  of  the  material  disposed  of  inside  harbor  lines  in  the 
bays. 

During  the  winter,  November  26, 1900,  to  February  26, 1901,  a  total  of  62,947  sound- 
ings were  taken  through  the  ice.  These  soundings  covered  16.5  miles  of  channels 
and  a  portion  of  basins  which  are  being  improved  under  the  present  project,  besides 
9.5  miles  of  St.  Louis  River  channel,  extending  from  end  of  proposed  Minnesota 
channel  to  foot  of  rapids,  St.  Louis  Bay  entire,  and  Lake  Superior  adjacent  to  Min- 
nesota Point 

Specially  designed  chisels  were  used  for  cutting  holes  in  ice  for  sounding  in  St 
Louis  River  and  in  Lake  Superior,  and  an  ice-boring  machine  was  used  for  boring 
holes  for  the  remainder  of  soundings*.    The  avera^  tnickness  of  ice  for  the  winter's, 
work  was  about  15  inches.    This  gives  about  15  miles  as  the  total  thickness  of  ice  cut 
through  in  taking  the  soundings. 

The  best  day's  record  for  the  winter  was  1,549  soundings  tlirough  18  inches  of  ice, 
the  average  depth  of  sounding  being  21  feet 

Excluding  the  upper  St.  Ix)ui8  River  soundings,  3,194  in  all,  the  average  cost  of 
field  work  per  sounmng  was  almost  exactly  3  cents,  which  may.be  considered  a  very 
reasonable  figure,  taking  into  consideration  the  ground  covered.  The  conditions  of 
the  ice  and  weather  were  very  favorable  for  the  work.  The  field  party  lost  but  half 
a  day  on  accoimt  of  severe  cold  or  stormy  weather,  but  there  was  a  larger  amount  of 
time  lost  than  usual  on  account  of  sickness,  resulting  mostly  from  exposure.  This 
time  lost  amounted  to  about  8  per  cent  of  the  total  time  on  the  work.  The  sound- 
ings taken  during  the  winter  have  been  mapped.  Those  covering  improved  channels 
are  detail  sheets  on  scale  of  100  feet  to  1  inch  or  200  feet  to  1  inch,  and  those  covering 
upper  St.  Louis  River,  St  Louis  Bay  entire,  and  Lake  Superior  adjacent  to  Minne- 
sota Point,  on  a  scale  of  400  feet  to  1  inch. 

The  soundings  of  the  past  winter  show  that  a  very  marked  shoaling  has  taken 
place  in  Superior  Front  channel  and  Superior  Harbor  Basin  in  vicinity  of  the  mouth 
of  Nemadji  River.  This  shoaling  amounts  to  as  much  as  5  feet  in  places,  and  it  is 
estimated  that  the  deposit  from  the  Nemadii  River  in  this  locality  nas  been  50,000 
cubic  yards  or  more  during  the  past  year.  The  shoalest  spot  found  m  Superior  Front 
channel  was  near  center  of  channel  and  had  a  depth  of  16.7  feet  at  low- water  depth. 
At  this  place  the  channel  was  dredged  to  a  depth  of  about  22  feet  in  1899. 

A  shoal  was  discovered  in  Supenor  Entry  with  a  least  depth  of  19.9  feet  at  low- 
water  depth.  Shoaling  has  taken  place  the  entire  length  of  entry,  but  the  greatest 
amount  is  about  150  feet  in  from  outer  end  of  piers  and  just  north  of  center  line. 
The  shoaling  at  this  point  amounts  to  about  5  feet  since  this  portion  of  entry  was 
deepened  in  1897. 

Tnere  was  an  average  shoaling  of  about  three-tenths  of  a  foot  in  the  West  Gate 
Basin.  This  shoaling  was  probably  partly  due  to  the  dredging  operations  in  progress 
in  the  channels  above  this  basin. 

There  is  but  slight  shoaling  in  other  parts  of  the  channels  and  basins  in  Superior 
Bay  and  St  Louis  Bay,  except  at  the  sides  of  channels,  where  the  high  banks  are 
runnine  in  and  narrowing  up  the  20-foot  depth  of  channels.  At  time  of  dredging 
channels  the  slopes  on  sides  range  from  1: 1  in  places  to  3: 1  in  other  places,  depend- 
ing on  class  of  material.  As  shown  by  the  action  of  banks  of  the  channels  in  this 
harbor,  dredged  to  16  feet  or  more  in  past,  it  is  believed  that  in  course  of  five  years' 
time  the  sides  of  deepened  channels  will  take  slopes  ranging  from  3:1  in  places  to 
5;  1  or  more  in  other  places. 
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As  the  dredging  operations  for  improving  the  harbor  at  Buluth,  Minn.,  and 
Superior,  Wis.,  under  the  existing  contracts  will  be  completed  by  November  1, 1902, 
i»  would  appear  pertinent  at  this  time  to  touch  upon  the  expediency  of  the  United 
States  ownmg  an  efficient  dredging  plant  to  be  operated  in  this  harbor  for  maintain- 
ing a  safe  20-1oot  navigation  depth  in  the  channels  and  basins  for  the  full  width  and 
dimensions  given  the  same  under  the  present  project.  Upon  the  completion  of  the 
work  under  the  existing  contracts  there  will  be  about  16.5  miles  of  channels,  ranging 
in  width  from  120  feet  to  600  feet,  and  an  approximate  area  of  250  acres  in  basins,  all 
with  a  safe  20-foot  navigation  depth.  These  channels  and  basins  will  begin  to 
deteriorate  as  soon  as  work  is  discontinued  upon  same  from  the  caving  and  running 
in  of  the  high  banks  at  sides  of  channels,  and  from  the  material  brought  down  the 
St.  Louis  River  and  Nemadji  River  at  time  of  freshets  and  dropped  in  the  channels 
and  basins.  It  is  believed  that  in  the  course  of  five  years  after  work  is  discontinued 
on  the  channels  that  the  running  in  of  high  banks  at  sides  of  channels  will  result  in 
decreasing  the  widths  of  the  20-foot  depth  by  from  20  feet  to  50  feet,  depending  on 
class  of  material  at  sides  of  channel,  and  that  as  a  result  of  freshets  shoals  will  be 
formed  near  the  mouth  of  Nemadji  River  and  at  places  in  St.  Louis  River  which 
would  completely  block  a  vessel  drawing  more  than  12  feet  of  water. 

It  is  estimated  that  to  maintain  the  channels  and  basins  in  the  harbor  for  a  period 
of  five  years  from  the  time  work  is  discontinued  on  same  under  the  present  contracts, 
so  as  to  give  a  safe  20-foot  navigation  depth  at  all  times  for  the  full  widths  and  dimen- 
sions given  them  under  the  present  project,  would  require  the  removal  of  2,250,000 
cubic  yards  of  material,  or  an  average  of  450,000  cubic  yards  a  dredsing  season.  Of 
the  total,  it  is  estimated  that  1,500,000  cubic  yards  would  have  to  oe  removed  as  a 
result  of  the  running  in  of  banks  at  sides  of  channels,  and  that  750,000  cubic  yards 
would  have  to  be  removed  as  a  result  of  shoaling  from  freshets  and  other  causes. 

Owing  to  the  large  territory  to  be  covered  and  the  nature  of  the  work,  it  is  believed 
that  this  work  can  not  be  done  under  contract  for  less  than  15  cents  per  cubic  yard, 
and  may  possibly  cost  as  much  as  20  cents  a  yard  under  certain  conditions.  At  15 
cents  per  cubic  yard  it  would  cost  $67,500  a  year,  or  $337,500  for  a  period  of  five 
years,  for  maintenance  of  channels  and  basins  in  the  harbor,  exclusive  of  superin- 
tendence, survevs,  office  expenses,  etc. 

If  the  Unitea  States  owned  a  dredging  plant,  it  is  estimated  that  this  work  could 
be  done  for  7}  cents  per  cubic  yard  or  leas,  including  all  operating  expenses  and 
maintenance  of  dredging  plant,  but  excluding  superintendence,  surveys,  office 
expenses,  etc.,  which  would  amount  to  $33,750  a  year,  or  $168,750  for  a  period  of  five 
years,  for  the  maintenance  of  the  channels  and  basins  in  the  harbor.  This  would 
result  in  a  saving  to  the  United  States  of  $33,750  a  year,  or  $168,750  for  a  period  of 
five  years.  The  mere  fact  of  such  ownership  would  exert  a  conservative  mfluence 
on  the  bids  received  for  Government  dredgmg  in  this  district,  and  would  doubtless 
result  in  the  United  States  securing  much  more  favorable  contracts.  Its  most  impor- 
tant advantage,  however,  would  be  to  meet  sudden  emergencies,  which  will  arise 
in  even  the  best  regulated  system  of  works.  With  such  a  plant  the  United  States 
would  not  be  handicapped  as  a  result  of  excessive  prices  that  might  be  bid  in  case  of 
extreme  emei^gencies  or  the  delays  incident  to  advertising,  making  contracts,  etc 
Upon  demand  the  plant  could  be  promptly  moved  to  the  field  of  action  without  any 

Srevious  dealings  or  arrangement  with  contractors.  The  plant  should  consist  of  1 
ipper  dredge,  capable  of  nandling  4,500  cubic  yards  of  sand  in  a  day  of  16  hours, 
working  in  a  bank  of  8  to  10  feet  depth,  and  leaving  25  feet  of  water  at  stem  of  dredge, 
1  powerful  tuff,  1  small  tug,  3  dump  scows,  with  a  capacity  of  500  cubic  yards  or 
more  each,  and  1  flat  scow. 

The  cost  of  such  a  plant  is  estimated  at  $130,000,  and  with  10  per  cent  added  for 
su})erintendence  and  inspection  of  the  building  of  same,  would  make  the  total  $143,000. 

A  cost  of  $40,000  a  year  for  maintenance  of  the  channels  and  basins  in  the  harbor 
would  be  equivalent  to  but  3/10,000  of  the  valuation  of  the  total  receipts  and  ship- 
ments during  the  season  of  1900,  or  a  little  over  34/100  of  a  cent  per  ton  for  the  total 
amount  of  freight  received  and  shipped. 

Survevs  were  made  during  the  year  for  locating  shore  line  on  east  side  of  Minne- 
sota and  Wisconsin  Points,  the  west  side  of  Superior  Bay,  and  the  south  side  of  St 
Louis  Bay;  also  to  locate  recent  improvements  on  the  water  fronts  of  AUouez  Bay, 
Superior  Bay,  and  St.  Louis  Bay. 

A  new  map  of  the  harbor  at  Duluth,  Minn.,  and  Superior,  Wis.,  including  the  St. 
Louis  River  to  the  foot  of  the  rapids,  on  scale  of  1,000  feet  to  1  inch,  was  prepared 
during  the  past  winter  at  a  cost  of  about  $2,000,  of  which  about  $700  was  for  field 
work,  exclusive  of  the  data  obtained  in  connection  with  the  harbor  improvements, 
and  about  $1,300  was  for  office  work  on  originals  and  tracing  of  same. 
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The  map  on  tracing  was  forwarded  to  the  Chief  of  Engineers,  United  States  Army, 
on  March  1,  1901. 

The  dredging  operations  and  disposition  of  the  d'redged  material  have  been  under 
a  thoroughly  organized,  systematized,  and  effective  system  of  inspection. 

When  the  entire  plants  were  employed  on  the  work,  the  inspection,  supervision, 
and  direction  of  the  dredging  and  dumping  of  the  dredged  material  was  maintained 
by  a  force  consisting  of  1  assistant  engineer,  16  inppectors,  and  14  subinspectors. 

These  inspectors  and  subinspectors,  with  but  few  exceptions,  have  performed  the 
various  duties  assigned  them  with  ability,  industry,  ana  fidelity,  especial  mention 
being  made  of  the  ability,  zeal,  and  fiaelity  with  which  Mr.  H.  H.  Wadsworth, 
assistant  en^neer,  and  Mr.  G.  A.  Tajrlor,  inspector,  have  performed  their  duties,  the 
latter  as  chief  inspector  on  Duluth  side  and  the  former  acting  as  chief  inspector  on 
Superior  side;  also  as  to  the  ability,  industry,  and  fidelity  with  which  Messrs.. H.  C. 
Bellinger  and  Edward  H.  Foster  pnerfonnea  their  duties  as  dumping  inspectors  on 
Duluth  side,  and  with  which  Messrs  Charles  Carisch  and  EdwiudE.  firatton  per- 
'  formed  their  duties  as  dumping  inspectors  on  Superior  side. 

Respectfully  submitted. 

F.  L.  Dbvsr, 
Assistant  Engineer  in  Charge  of  Dredging. 

Capt.  D.  D.  Gaillabd, 

Corps  of  Engineers,  U.  S,  A. 


RBPOBT  OF  MR.  J.  H.  DARLING,   ASSISTANT   ENGINBKR. 

Duluth,  JtUy  £,  1901. 
Captain:  I  have  the  honor  to  submit  the  following  statement  of  work  on  the 
substructure  of  the  new  piers  for  the  Duluth  ship  canS,  and  certain  miscellaneous 
work  relating  to  the  canal,  during  the  fiscal  year  ending  June  30,  1901. 

•  NORTH   PIER  BUBSTRITCTURE. 

Hacina  cribs. — On  the  Butler-Ryan  Company  contract  for  building  the  substruc- 
ture to  tne  north  pier,  the  last  11  cribs  were  sunk  and  filled^  of  which  10  were  24  feet 
wide  and  100  feet  long,  for  the  main  pier,  and  one  was  the  pierhead  crib,  24  to  36  feet 
wide,  100  feet  long,  and  provided  with  a  cutwater.  The  first  of  these  1 1  cribs  was  placed 
July  20^  1900,  ana  the  last  one  on  December  12, 1900.  The  time  required  for  smking 
the  entire  number  of  17  cribs  for  the  north  pier  was  13  months.  The  contractors, 
and  the  Government  also,  have  been  fortunate  in  escaping  loss  or  serious  damage  to 
any  of  the  cribs  after  they  were  sunk,  from  storms  or  collisions  or  currents,  and  none 
of  the  cribs  have  suffered  movement  from  their  position  as  placed.  The  contractors 
worked  night  and  day  on  ballasting  cribs  for  about  three  months,  from  August  23  to 
November  14,  1900,  using  electric  arc  lights  for  seeing  by. 

Pumping  gravel  from  me  scow  into  cribs  was  allowed  a  trial  first  on  July  3,  1900, 
into  crib  No.  12.  An  examination  with  an  iron  shod  pole  showed  less  spreading  of 
the  gravel  than  was  expected,  none  passed  over  the  walls  to  the  outside  of  the  crib, 
and  it  went  down  into  the  rock  (which  forms  the  main  portion  of  the  filling)  better 
than  when  thrown  in  by  shovels.  This  allowed  more  rock  to  be  put  into  the  crib  at 
one  time,  and  facilitated  the  ballasting  by  reauiring  fewer  shifts  from  rock  scow  to 
gravel  scow.  There  was  thus  put  in  a  whole  load  of  rock  of  about  300  tons  at  once, 
instead  of  about  110  tons,  as  was  required  by  the  old  way.  This  pumping  was  con- 
tinued thereafter,  and  would  have  affected  a  material  saving  in  cost  to  the  contrac- 
tors but  for  the  fact  of  imperfect  machinery  and  frequent  breakdowns. 

Laying  deck. — Deck  timoers  were  laid  on  the  easterly  13  cribs  during  the  year,  from 
July  30,  1900,  to  February  16,  1901.  These  timbers,  which  are  from  6  to  12  inches 
thick,  rest  upon  bulkheads  2  feet  below  low-water  datum,  and  as  the  stage  of  water 
was  from  -j-2  feet  high  in  October,  1900,  to  -j-l  foot  in  January,  1901,  the  deck 
crew  had  to  work  in  3  or  4  feet  of  water,  wearing  wading  pants.  The  high  water, 
currents,  and  the  roiliness  of  the  water  made  this  operation  a  difficult  one  during  the 
summer  season  and  fall.  Previous  to  August  12  the  water  was  clear  enough  for 
about  half  the  time  each  day  to  see  to  lay  deck.  Then  for  three  months  the  water 
was  entirely  opaque,  and  the  men  had  to  fit  the  timbers  by  the  sense  of  feeling. 
The  inspection  of  it  was  also  no  easy  task.  This  work  proceeded  slowly  under  these 
conditions,  but  the  men  kept  at  it  with  commendable  patience.  In  the  winter  the 
water  cleared  up  and  lowered  in  stage,  so  that  the  final  portion  of  this  was  easier  and 
more  satisfactoiy. 
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Suhmarine  patch  hoUing. — ^The  1-inch  steel  plates,  which  form  a  protection  to  the 
channel  face  of  the  cribs  for  the  upper  7  feet  of  their  height,  overlap  from  each  crib 
to  the  preceding  crib  to  a  distance  of  10  inches,  and  the  lap  lies  in  front  of  a  butt 
strap,  which  is  of  1-inch  plate  rivetted  to  the  main  plate  of  the  crib.  The  10-inch 
lap  IS  punched  and  countersunk  at  the  shop  for  28  patch  bolts,  and  these  patch  bolts 
are  inserted  under  water  by  a  diver,  with  pneumatic  and  other  tools,  it  being  neces- 
sary to  drill  and  tap  the  butt  strap.  Figures  1  and  2  show  arrsCngement  of  plates  and 
guides.  The  10-inch  projection  of  1-inch  plate  a  overlaps  the  preceding  crib  at  6, 
and  is  forced  up  to  a  close  bearing  by  means  of  the  hard- wood  key  c  driven  between 
the  horizontal  guide  spuds  d  and  the  vertical  guide  post «,  just  after  the  right  hand 
crib  is  brought  up  to  tne  preceding  crib  and  before  it  is  weighted  down  with  ballast. 
The  space /between  the  guide  poatB  is  made  2  inches  wider  than  the  spuds  to  allow 
the  latter  to  enter  readily  and  give  room  for  the  key.  This  method  of  joining  cribs 
under  water  worked  well.  The  rear  plates  of  lighter  steel  are  not  lapped,  being 
designed  only  to  resist  the  wear  of  ice  and  drift. 

The  plant  used  for  patch  bolting  consisted  of  a  derrick,  upright  boiler,  hoisting 
engine,  an  engine  for  running  an  air  compressor,  compressor  air-tank,  2  pneumatic 
tools,  15  drills,  10  taps,  emery  wheel,  diving  pump  and  headlight,  all  mounted  on  a 
scow  100  by  26  by  6 J  feet;  and  a  steel  cage  for  diver  to  work  in,  hung  on  the  crib  by  two 
strong  hooks,  provided  with  a  counterbalanced  drill  rest,  and  the  lower  end  of  the 
cage  provided  with  two  lag  screws  for  holding  it  to  the  crib. 

Crew  consisted  of  4  divers,  2  engineers,  2  divers*  tenders,  4  pump  men,  1  foreman, 
1  watchman  to  look  after  lights  at  night.  This  work  was  prosecuted  day  and  night. 
A  l^inch  drill  was  used,  and  the  hole  tapped  for  a  IJ-inch  patch  bolt.  The 
pneumatic  tool  does  the  drilling,  cutting  a  continuous  shaving  from  y^  to  ^  inch 
in  thickness.  The  work  was  aone  in  cold  weather,  January  and  February  1901, 
and  at  first  the  moisture  or  water  inside  the  tool  would  freeze  and  stop  the  drill, 
supposed  to  be  due  to  the  coolness  produced  by  the  expansion  of  the  compressed  air. 
Afterwards  the  air  was  passed  through  a  coil  of  gas  pipe  over  a  furnace  oetween  the 
tank  and  drill  which  heated  the  air  and  obviated  the  trouble.  The  four  divers  worked 
in  six-hour  shifts,  making  twenty-four  hours  between  them,  per  day.  Each  usually 
came  up  once  for  about  ten  minutes  during  the  six  hours.  Their  legs  were  apt  to 
pet  cola,  on  account  of  the  pressure  of  water  and  consequent  lack  of  circulation,  as 
they  did  not  move  about  much  in  the  cage.  Tapping  was  done  by  hand,  as  the  air 
tool  did  not  have  power  enough  for  that.  For  tapping  and  for  turning  up  the  patch 
bolts  and  for  twisting  off  the  temporary  head,  a  heavy  ratehet  was  used,  worked  by 
a  lever  above  water  connected  by  a  vertical  rod  with  the  ratehet. 

Sixteen  of  these  connections  were  made  between  Januaiy  7  and  February  11, 
1901,  and  this  difBcult  work  was  well  done.  It  was  examined  as  the  work  pro- 
gressed by  the  United  States  inspector,  Mr.  A.  A.  Sinclair,  who  used  the  contractor's 
diving  suit  for  that  purpose.  The  water  was  clear  during  this  work,  which  added 
much  to  the  facility  ana  accuracy  of  the  divers'  operations. 

Protection  piles. — Pile  clusters  were  built  at  points  in  the  channel  36  feet  from  the 
new  pier  site,  as  a  protection  to  the  work  from  vessels.  Twenty-four  of  these  clus- 
ters were  built  during  the  year,  and  most  of  these  were  to  replace  clusters  previously 
built  and  broken  out  by  vessels  and  scows.  These  were  in  a  row,  with  intervals  of 
50  feet.  Each  cluster  consisted  of  5  piles,  standing  in  25  to  30  feet  of  water,  the 
bottoms  spread  apart  and  the  tops  bound  together  with  wire  rope.  They  could  not- 
resist  the  dIow  of  a  heavy  vessel  or  scow,  but  served  a  useful  purpose  as  a  warning. 

Sign  boards  were  placed,  one  at  each  entrance  to  the  canal,  bearing  the  inscrip- 
tion: "Vessels  must  slow  down  according  to  law.  Penalty  $500,"  in  plain  letters  on 
boards  6  by  8  feet  in  size. 

Gauge  well. — A  well  or  pit  was  built  into  the  pierhead  crib  so  as  to  fall  inside  the 
north  gallery,  where  it  is  intended  to  set  up  a  self-recording  water  gauge.  This  well 
is  made  water-tight  by  caulking,  and  connected  with  the  lake  by  a  wooden  pipe  lead- 
ing to  the  north,  or  lake  side,  of  the  pier,  so  as  to  show  the  true  level  of  the  lake 
Hurface. 

Heretofore  and  at  present  the  gauge  readings  at  the  head  of  Lake  Superior  have 
been  taken  inside  the  harbor,  and  show  the  stage  of  Superior  Bay,  whicn  is  affected 
by  river  discharge  at  times  of  hi^h  water  in  the  latter,  and  never  shows,  except  in 
part,  the  temporary  or  short  penod  fluctuations  of  the  lake  on  account  of  the  time 
required  for  tne  bay  to  fill  or  empty  through  the  entrance  canals.  A  lake  ^uge  is 
desired  (a)  for  use  in  reducing  correctly  lake  soundings,  (b)  for  transferring  the 
datum  plane  to  other  harbors  or  points  on  the  lake,  (c)  for  determining  earth  move- 
ments, or  tilting  of  the  land,  by  means  of  long-extended  comparisons  of  gau^  situated 
at  opposite  extremities  of  the  lake,  by  methods  similar  to  those  outlined  m  Prof.  G. 
K.  Gilbert's  paper  on  this  subject  in  the  Eighteenth  Annual  Report  of  the  United 
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States  Geological  Survey,  1896-97,  (d)  for  recording  and  studying  fluctuations  aris- 
ing from  winds,  varying  atmospheric  pressure,  tides,  etc. 

The  size  of  the  gauge  well  is  3  feet  2  inches  by  6  feet  9  inches  in  plan,  giving  a 
liberal  area  of  water  surface  in  which  to  place  the  float;  depth,  7  feet  below  low- 
water  datum.  The  inlet  is  about  6  feet  oelow  datum,  consisting  of  a  horizontal 
wooden  box  13  feet  long,  interior  size  6  by  6  inches,  and  provided  with  a  3-inch  brass 
gate  valve  at  inner  end,  just  inside  the  well.  This  valve  will  be  operated  by  a  rod 
running  up  into  the  ^Uery,  and  is  designed  to  control  the  flow  of  water  in  and  out 
of  the  well  and  specially  to  reduce  the  effect  of  waves,  while  at  the  same  time  pro- 
viding sufficient  now  to  allow  the  water  in  the  well  to  follow  the  lake  oscillations. 
The  rate  of  rise  or  fall  of  water  in  the  well  has  been  computed^  for  various  heads  and 
for  different  openings  of  the  valve.  The  proper  opening  for  the  valve  can  be  best 
determined  by  trial. 

The  contract  work  of  buildiug  substructure  was  completed  February  16, 1901.  This 
was  more  than  two  months  in  advance  of  the  extended  time — May  1 — allowed  for 
completion.  The  original  time  for  completion  under  the  contract  was  December  1, 
1900,  but  the  difficult  of  laying  deck  in  the  deep  and  roily  water  of  the  summer 
months,  and  the  consequent  slow  progress,  and  tne  difficulty  of  p>atch  bolting  in 
opaque  water,  made  it  necessary  to  prolong  the  work  into  the  following  winter. 

Removal  of  otUer  protection  pier, — ^This  was  a  temporary  pier  of  crib  work,  ballasted 
with  beach  gravel,  which  was  built  in  the  spring  of  1898  and  placed  in  the  lake  in 
front  of  the  site  for  the  new  south  pier  for  a  protection  to  the  latter  while  under  con- 
struction from  storms  and  vessels,  for  carrying  lights,  and  for  use  as  a  base  or  station 
for  the  instrumental  work  of  triangulation  and  levels  pertaining  to  the  construction. 
This  pier  was  in  form  of  an  angle,  with  vertex  toward  lake,  63  feet  long  on  outside 
of  each  wing,  37  feet  on  inside,  16  feet  wide  over  wing,  and  26  feet  deep.  It  stood 
about  5  feet  above  low-water  datum.  It  served  its  purpose  well,  and  in  September 
and  October,  1900,  was  moved  to  the  north  side  of  the  canal  to  serve  a  similar  pur- 
pose in  the  construction  of  the  new  north  pier. 

While  the  contractors  were  attempting  to  remove  it,  it  was  much  dama^  on  Octo- 
ber 1  by  a  northeast  storm  which  caught  them  after  the  crib  was  emptied  of  gravel 
and  before  they  had  raised  it  from  its  original  position.  The  storm  pounded  it  on 
its  foundation  of  riprap,  which  resulted  in  wearine  away  the  bottom,  up  to  and 
including  a  large  part  of  the  floor;  also  spread  apart  me  two  wings,  opening  the  walls 
at  inner  angles.  It  was  towed  into  the  harbor  where  the  contractors  put  a  false  floor 
in  some  of  the  pockets,  closed  opening  in  angle,  and  strengthened  the  upper  portion 
to  some  extent  by  additional  timbers.  On  October  12  it  was  placed  in  new  position 
on  a  foundation  of  riprap,  filled  with  rock  and  sand,  and  covered.  On  October  29  a 
northeast  storm,  accompanied  by  an  unusually  high  sea,  broke  up  this  pier  and  car- 
ried it  away.  One  wing  stranded  north  of  the  canal.  This  loss  probably  would  not 
have  occurred  but  for  the  damage  from  the  previous  storm. 

The  foregoing  work  was  under  the  inspection  of  Mr.  A.  A.  Sinclair,  chief  inspector, 
who  dischai^ged  his  duties  in  a  most  creditable  manner.  Mr.  Sinclair  was  assisted  by 
J.  L.  Cromwell,  inspector  at  the  yard,  and  by  Mr.  E.  K.  Ooe,  inspector  at  canal,  and  by 
J.  B.  Wanless,  diver,  who  inspected  the  submarine  foundation  work,  each  of  whom 
proved  capable  and  reliable. 

Riprap. — A  riprap  protection  is  being  placed  along  the  base  of  the  pier,  under  con- 
tract with  Whitney  Bros.,  dated  May  14,  1901,  and  in  accordance  with  plans  and 
specifications  prepared  under  your  directions. 

A  portion  ot  the  riprap  will  be  placed  along  the  channel  base  of  the  pier  to  form  a 
bottom  revetment  which  will  reach  about  3  reet  above  the  bottom  of  the  cribs,  and 
will  leave  about  19  feet  of  water  over  it  at  low  water.' 

The  greater  part  of  the  riprap  to  be  furnished  will  be  placed  at  the  rear  side  of  the 
north  pier  ana  will  lie  upon  an  embankment  of  sand  which  is  being  formed  from 
harbor  dredgings  and  which  will  be  held  from  running  into  the  channel  by  a  toe 
wall  of  riprap  running  northerly  from  the  east  end  of  the  pier.  This  rear  embank- 
ment of  sand  and  rock  will  reacn  about  14  feet  up  the  side  of  the  cribs  and  within  8 
feet  of  low  water,  and  will  serve  to  stiffen  the  pier  and  prevent  undue  vibrations. 
The  riprap  is  of  granite  and  the  portion  at  rear  of  pier  will  consist  of  pieces  50  cubic 
feet  in  size  and  under. 

The  amount  placed  up  to  June  30,  1901,  is  l,078i  tons,  and  the  total  contract 
amount  is  to  be  about  9,000  tons.  Quantity  is  determined  by  water  displacement  of 
the  rock  scows. 


*  Computation  is  in  manuscript,  made  in  February,  1900,  for  purpose  of  determin- 
ing best  size  for  the  various  parts. 

'Some  riprap  will  also  be  placed  under  this  contract  along  the  base  of  the  westr 
erly  portion  of  the  south  pier. 
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COST  OP  NORTH   PIKR  BUBOTRUCTURB. 

The  following  items  of  cost  cover  the  period  from  the  time  of  beginning  work  on 
May  1,  1899,  to  June  30,  1901: 

BuUer-Ryan  Company  cmilract. — ^The  tabulated  figures  herewith  afford  a  com{>ari- 
8on  of  quantities  oi  material  used,  with  the  original  estimate  of  same.  Table  1  gives 
the  original  estimate  of  quantities,  together  with  cost  of  same  at  contract  prices  made 
up  and  added  after  the  bids  were  opened.  Table  2  gives  the  actual  quantities,  or 
work  done,  at  the  contract  prices  named  in  Table  1,  and  is  exclusive  of  extra  work. 
Table  3  shows  the  increase  or  decrease  of  actual  work  over  the  estimated  figures  by 
comparing  Tables  1  and  2. 

Table  1. — Original  eslimate  of  quantities  and  cost  of  same  at  contract  prices, 

20,000  yards  dredging,  at  20  cents ^  000. 00 

25,000  feet  B.  M.  pine  or  fir  in  accessory  works,  at  $20 500.00 

15,000  linear  feet  round  piling  in  accessory  works,  at  11  cents 1, 650. 00 

3,400  pounds  machine  bolts  in  accessory  works,  at  2\  cents 76. 50 

1,800  pounds  cast  or  wrought  washers  in  accessory  works,  at  1}^  cents. . .  22. 50 

1,800  linear  feet  wire  rope,  at  18  cents 324.00 

32,000  tons  rock,  at  83  cents 26,560.00 

7,000  yards  gravel,  at  60  cents 4,200.00 

100  hours'  use  of  dipper-dredge  plant,  at  $15 1, 500. 00 

150  hours'  use  of  pil^river  plant,  at  $5 750.00 

1,722  linear  feet  of  canal-pier  cribs,  including  patch  bolting,  the  contract- 
or's bid  for  which  was  $500 121,250.00 

Total 160,833.00 

Table  2. —  Work  actually  done  by  Butler-Eyan  Company  at  contract  prices. 

18,147  yards  dredging,  at  20  cents $3,629.40 

32,852  feet  B.  M.  pine  in  accessory  works,  at$20 657.04 

18,460  linear  feet  round  piling  in  accessory  works,  at  11  cents 2, 030. 60 

4.080.3  pounds  machine  Dolts  in  accessory  works,  at  2\  cents 91. 80 

2,179.2  pounds  cast  washers  in  accessory  works,  at  IJ  cents  . . : 27, 23 

1.841.4  linear  feet  wire  rope,  at  18  cents 331. 45 

38, 548. 6  tons  of  rock ,  at  83  cents 31 ,  995. 32 

8,400  yards  gravel,  at  60  cents 5, 040. 00 

261J  hours*  use  of  pile  driver,  at  $5 1, 309. 17 

1,722  linear  feet  of  canal-pier  cribs,  including  patch  bolting,  the  contract- 
or's bid  for  which  was  $500  121,250.00 

Ck)mpen8ation  for  early  completion 2, 220.  QO 

Total 168,582.01 

Table  3. — Increase  or  decrease  of  actual  cost  over  the  estimated  cost  in  Table  1. 


Pine  timber B.M. 

Ilound  piling linear  feet . 

Machine  bolts pounds. 

Washers do... 

Wire  rope linear  feet. 

Rock tons. 

Gravel yards. 

Pile-driyer  plant hoars. 

Dredgl ng  plant,  time  work do . . . 

Early  completion days. 

Total 

Net  increase 


Increase. 


Quantity.    Amount 


7,882 

8,460 
680.8 
879.2 
41.4 

6,648.6 

1,400 
111.83 


74 


$157.04 

880.60 

16.80 

4.73 

7.45 

6,486.82 

840.00 

669.17 


2,220.00 


9,619.61 


7,749.01 


Decrease. 


Quantity.    Amount 


1,853 


100 


$370.60 


1,600.00 


1,870.60 
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Referring  to  the  items,  it  is  seen  that  the  largest  increase  is  in  the  quantity  of  rock. 
This  increase  went  hetween  the  bearing  piles  under  the  cribs  and  in  the  riprap 
•  embankment  sloping  away  from  the  beanng  piles,  and  was  required  on  account  of  a 
deepening  of  the  bottom  along  the  site  of  the  new  pier  by  the  scouring  action  of  cur- 
rents, which  occurred  between  the  date  of  the  soundings  (February,  1897)  which 
were  used  in  making  the  estimates  and  the  time  of  preparing  the  foundations  (1899 
and  1900).  The  observed  deepening,  as  shown  by  profiles  and  cross  sections  on  file 
in  this  office,  would  require  an  additional  6,600  tons,  which  at  83  cents  equals  $5,478, 
and  this  almost  exactly  accounts  for  the  increase  noted  in  Table  3.  The  increase  in 
timber,*  bolts,*  piling  (in  part),*  is  owing  to  additional  temporary  scaffolding  from 
which  to  lay  out  the  work,  rendered  necessary  by  the  unexpected  occupancy  of  the 
old  north  pier  for  the  storage  of  concrete  footing  blocks,  and  for  the  replacing  of 
scaffolding  destroyed  by  storms  and  ice.  The  increase  in  wire  rope*  and  piling  (in 
part)  *  is  owing  to  the  great  breakage  of  pile  clusters  by  vessels,  and  their  replacement. 
The  item  of  compensation  for  earl^  completion  of  the  work,  at  $30  per  day  for  time 
gained,  was  not  included  in  the  original  estimate,  although  provided  for  in  the  con- 
tract. The  principal  item  of  decrease  is  that  of  time  work  with  the  dredging  plant, 
which  was  estimated  for  in  case  of  meeting  hard  digging  in  riprap,  or  in  tearing  out 
the  west  end  of  the  old  north  pier.  No  riprap  was  met  that  did  not  excavate  easily, 
and  count  as  yardage.  The  old  pier  removed  was  partially  taken  to  pieces  by  the 
contractors  to  save  the  material,  and  the  remainder  presented  no  obstacle  to  the 
dredge,  as  this  portion  of  the  pier  rested  on  short  piles.  The  net  increase,  $7, 749,  is 
4.8  per  cent  of  estimate  in  Taole  1. 

Table  4. — Additional  work  pertaining  to  tlie  north  pier  svbBlruclure,  hut  otUdde  of  the 
Cutler-Ryan  Company  contract. 

1899-1900.  Building  scaffold  for  laying  out  work,  by  Butler-Ryan  Com- 
pany   $2,074.67 

1899-1900.  Building  pile  clusters  for  protection  from  vessels,  by  Butler- 
Ryan  Company  1,899.80 

1900.  Building  transit  stations,  by  Butler-Ryan  Company 93. 79 

1900.  Building  templates  for  laying  deck,  by  Butler-R^an  Company 96. 19 

May,  1900.  Building  test  block  for  observing  durability  of  iron  bolts,  by 
Butler-Ryan  Company 22. 22 

May,  1900.  Building  water-gauge  well  in  pier-head  crib,  by  Butler-Ryan 
Company 70.64 

May,  1899.  Anchoring  old  north  pier  to  prevent  sliding  toward  new  pier, 
by  Butler-Ryan  Company 65. 67 

June-December,  1900.  Riprapping  around  Singer's  tug  office  to  protect 
from  Government  operations,  by  Butler-Ryan  Company 47. 85 

October,  1900.  Riprap  for  outer  protection  pier,  by  Butler-Ryan  Com- 
pany           144.00 

1899-1901.  Miscellaneous  additional  work,  the  items  of  which  are  given 
in  the  current  monthly  estimates,  by  Butler-Ryan  Companjr 282. 16 

October,  1900.  Removing  outer  protection  pier  from  south  pier  to  north 
pier,  by  Duluth  Dredge  and  Dock  Company 2, 158. 75 

April,  1901.  Building  dam  of  riprap  across  trench,  between  old  and  new 
north  pier,  by  Charles  Stone 193. 29 

April,  1901.  Altering  position  of  inlet  and  screen  to  gauge  well  in  pierhead, 
by  J.  B.  Wanless 40.00 

April,  1901.  Removing  scaffold,  etc.,  and  storing  material,  by  Whitney 
Brothers 100.00 

June,  1901.  Driving  5  piles  to  protect  haulage  trestle  from  dumping  scows, 
by  Whitney  Brothers 15.00 

June,  1901.  Placing  riprap  at  base  of  pier,  by  Whitney  Brothers,  under 
contract  dated  April  5,  1901.  and  not  yet  completed 1, 078. 50 

1899-1900.  Driving  cluster  and  scaffold  piles,  by  Whitney  Brothers 873. 05 

May,  1900.  Material  for  gauge  well,  by  Marshall-Wells  Hardware  Com- 
pany    28.30 

Total '. 9,283.78 

*  The  contract  with  Butler-Rvan  Company  provided  that  the  quantities  at  contract 
prices  were  not  to  exceed  or  fall  below  the  estimated  amounts  by  more  than  20  per 
cent  of  the  latter.  For  the  items  here  noted  the  20  per  cent  was  exceeded,  and  for 
the  reason  stated.  Such  excess  was  furnished  by  Butler-Ryan  Company  as  extra 
work  at  actual  cost  plus  15  per  cent,  and  appears  m  Table  4.  Table  4  also  contains 
additional  work  by  other  parties,  under  open-market  purchase  or  under  contract,  as 
occasion  demanded. 
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Summary  of  cost  of  north  pier  mbatrudure. 

Contract  work,  by  Butler-Ryan  Company $168, 582. 01 

Additional  work,  to  June  30,  1901 9, 283. 78 

Total  work  done 177,865.79 

Inspection  and  incidentals 16, 304. 90 

Operating  plant 337.00 

Cost  of  north  pier  substructure  to  June  30,  1901 194, 507. 69 

The  *' additional  work'*  is  5.5  per  cent  of  the  contract  work;  the  inspection  and 
incidentals  9.7  per  cent  of  the  contract  work,  or  9.2  per  cent  of  the  total  work  done; 
operating  plant  0.2  ^  per  cent  of  the  contract  work.  All  of  these  several  contingen- 
cies amount  to  15.4  per  cent  of  the  contract  work. 

Further  work  remains  to  be  done  in  the  way  of  back  filling  and  riprapping  the 
substructure,  the  latter  of  which  is  now  in  progress. 

SOUTH   PIER  SUBSTRUCTURB. 

Since  the  completion  of  the  main  contract  for  the  construction  of  the  substructure 
of  the  new  south  pier  on  April  17,1900,'  the  following  additional  work  has  been  done: 

Riprap  embankment. — An  embankment  was  built  at  the  sides  of  this  pier  of  rock 
dredged  up  from  the  old  south  pier  in  the  operation  of  removing  the  latter,  in  Novem- 
ber and  December,  1900.  This  embankment  was  carried  up  to  the  water  surface, 
from  the  east  or  lake  end  to  a  distance  of  325  feet  along  the  channel  side,  and  a  dis- 
tance of  400  feet  from  east  end  along  the  south  or  rear  side,  and  to  a  less  height  far- 
ther west  on  south  side.  The  rear  embankment  was  necessary  to  prevent  undue 
vibration  which  was  unexpectedly  found  to  occur  during  storms,  owing  to  the  elas- 
ticity of  the  timber  cribs  and  the  rigidity  of  the  concrete,  and  which  caused  some 
flakmg  of  the  concrete  at  the  joints  between  the  monoliths.  The  embankment  alonj^ 
the  channel  face  was.considerm  necessary  as  an  additional  protection  against  colli- 
sions from  vessels. 

The  rock  forming  this  embankment  was  rather  small  in  size,  about  one  and  two 
roan,  with  a  few  larger  pieces,  mostly  granite;  has  since  been  beaten  down  by  storms 

6  to  10  feet  on  channel  side,  most  around  the  pierhead,  and  but  little  on  south  side 
at  a  distance  of  100  feet  or  more  from  east  end. 

Removd  of  inner  protection  pier, — ^This  was  a  temporary  crib  16  feet  wide,  18  J  to  22  J 
deep,  of  which  6  feet  was  above  water,  and  about  60  feet  long,  built  in  August,  1899, 
to  close  up  the  space  between  the  old  pier  and  the  new  at  a  point  about  400  feet  from 
the  east  end  of  the  latter,  to  shut  off  storms  from  the  area  between  the  two  piers  just 
mentioned  and  thus  afford  protection  to  the  work  on  the  new  pier  in  progress.  Was 
built  with  a  close  bottom,  filled  with  beach  gravel  ballast,  and  decked  over  (Sheet 
XLI  of  plans  in  office).  It  kept  its  position,  retained  its  ballast,  suffered  no  injury 
from  storms,  and  served  its  purpose  well. 

It  was  intended  to  shift  this  pier,  after  it  was  no  longer  needed  in  its  original  posi- 
tion, to  the  north  side  of  the  canal  to  afford  similar  protection  to  the  work  on  the 
new  north  pier,  and  in  December,  1900,  an  attempt  was  made  to  do  this.  But  it  was 
found  to  be  impossible  without  greater  cost  than  the  expected  benefit  would  warrant 
and  instead  was  towed  into  the  lake,  after  pumping  out  most  of  the  gravel,  and 
beached  at  a  point  1,800  feet  south  of  the  canal  and  1,100  feet  from  shore,  in  17  feet 
of  water.    It  has  since  been  driven  by  storms  farther  inshore. 

WashotU. — An  undercut,  caused  by  currents  effecting  an  entrance  under  the  crib, 
was  discovered  October  9,  1900,  at  station  12  (1,200  feet  from  east  end  of  pier) .  The 
water  washed  out  the  sand  among  the  rubble  filling  between  the  bearing  piles  to 
a  depth  of  1 J  to  3  feet  and  10  feet  wide,  lettine  the  rubble  down  to  the  bottom  of 
this  trench.  It  is  supposed  that  there  was  a  deficiency  in  rubble  under  the  pier  at 
that  point,  and  a  small  opening  through  which  currents  were  forced  by  a  difference 
in  head  of  water  on  the  opposite  sides  of  the  pier  as  would  be  produced  by  waves 
during  storms,  and  to  a  less  extent  at  times  of  strong  currents  in  the  canal.  To  close 
this  breach  sand  was  pumped  from  the  channel  over  behind  the  pier,  forming  a  bank 
about  11  feet  high,  and  this  has  since  remained.  This  caused  no  injury  or  settle- 
ment to  the  pier,  the  piles  being  too  deep  to  be  affected.  No  other  instance  of  this 
kind  has  been  observea. 

Connection  plates. — The  steel-plate  protection,  1  inch  thick,  which  covers  the  upper 

7  feet  in  height  of  the  cribs,  was  connected  up  at  the  crib  joints  during  last  winter, 
February  15  to  March  11,  by  Butler-Ryan  Company  under  a  special  agreement,  this 
work  not  having  been  included  in  the  ICing  &  Steele  contract  for  building  the  south 

^  Taken  same  as  south  pier.  Chief  of  Engineers  Report,  1900,  p.  3569. 
'Plans  in  part  were  puolished  in  the  Chief  of  Engineers  Report  for  1898,  p.  2226, 
pis.  4,5,6. 
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Eier  substructure.  The  work  consisted  in  securing  connection  plates  1  inch  by  2  feet 
y  7  feet  by  submarine  patch  bolting  to  1-inch  butt  straps,  which  were  built  m  with 
the  main  plates,  so  as  to  form  a  recess  for  the  connection  plates  of  the  size  stated. 
These  plates  were  punched  and  countersunk  for  28  patch  bolts  H  inch  diameter,  14 
in  each  side,  and  the  drilling,  tapping,  and  tumin^^  up  wan  done  by  the  same  plant 
as  was  used  on  the  north  pier  cribs,  already  descnbea.  The  plans  for  crib  connec- 
tions were  different  for  the  two  piers,  as  will  be  noticed,  that  for  the  north  pier, 
which  was  designed  later,  being  much  the  better.* 

The  connections  at  the  three  most  easterly  joints  of  south  pier  were  necessarily 
omitted  on  account  of  the  presence  of  the  riprap  embankment,  out  may  be  supplied 
later,  as  the  material  is  on  hand,  in  case  this  em oankment  should  be  lowered  enough 
by  storms  or  otherwise.  The  plates  for  this  work  were  supplied  by  Marshall- WeUs 
Hardware  Company,  and  each  was  made  to  size  and  shape  to  nt  its  recess  from 
measurements  taken  by  a  diver  after  the  cribs  w*ere  sunk. 

Removal  of  dike,— The  dike  of  close  piles,  built  in  1898-99  in  lake,  south  of  pier, 
and  extending  from  the  shore  out  to  crib  No.  5,  to  protect  the  work  of  pier  construc- 
tion, was  removed  in  November,  1900,  after  it  had  served  its  purpose  and  was  no 
longer  needed. 

'Sie  cost  of  the  foregoing  work  relating  to  the  south  pier  substructure  is  given  in 
Table  5. 

Table  5. — Coat  of  accessary  work,  south  pier  subatructuref  for  year  ending  June  SO^  1901, 

November-December,  1900,  riprapping  around  outer  end,  by  Duluth 
Dredge  and  Dock  Company $3,920.22 

December,  1900,  pumping  sand  over  the  above  riprap,  by  Osbom  &  Co. .  510. 00 

December,  1900,  moving  inner  protection  pier  to  lake  by  Maytham's 
Towing  and  Wrecking  Company 105. 00 

December,  1900,  removing  gravel  from  inner  protection  pier,  by  Osbom 

&Co 628.33 

November,  1900,  removing  old  pile  dike,  located  south  of  new  south  pier, 
by  Whitney  Brothers 500.00 

December,  1900,  removing  inner  protection  pier,  by  Duluth  Dredge  and 
Dock  Company 297.08 

February-March,  1901,  placing  connecting  plates  at  joints,  by  Butler- 
Ryan  Company  1,910.92 

February-March,  1901,  connection  plates  and  patch  bolts  furnished  by 
Marshall- Wells  Hardware  Company 460. 00 

Total 8,321.56 

Inspection,  incidentals,  etc. ,  approximately  9  per  cent 748. 94 

Total  for  ye^r  ending  June  30,  1901 9,070.49 

Previous  cost  (Chart  of  Engineer's  Report  for  1900,  p.  3669) 192, 490. 90 

Total  cost  to  June  30,  1901 201,661.39 

MIBCBLLANBOUS  WORK. 

The  foUowinff  is  work  done  at  the  Duluth  Canal  aside  from  pier  construction, 
during  the  fiscal  year  ending  June  30,  1901: 

Removal  of  dd  pier. — ^The  old  south  pier  was  dredged  out  in  November  and  Decem- 
ber, 1900,  bv  the  Duluth  Dredge  and  Dock  Company.  This  pier  was  about  1,200 
feet  long,  of  timber  cribs  and  superstructure  filled  with  rock,  and  having  riprap  at 
its  base.  The  machine  was  a  strong  dipper  dredge  and  tore  out  the  pier  without 
special  difficulty.  The  timber,  of  wnite  and  Norway  pine,  which  was  below  water, 
was  entirely  sound,  and  fioated.  The  old  timber  was  sound  also  up  to  and  from  1  to 
1}  feet  above  low- water  datum,  or  from  about  one-half  foot  to  1  foot  above  the  aver- 
age stage  of  water,  indicating  the  approximate  level  where  decay  b^ns  to  take 
place.  The  driftbolts,  of  1 1  inches  square  iron,  were  almost  free  from  rust,  after  being 
m  the  water  probably  twenty-eight  years.  Some  corrosion  had  occurred  near  seams 
between  timbers,  amounting  to  possibly  1  per  cent  of  the  cross  section  of  the  bolt, 
while  the  portion  which  was  well  inside  the  body  of  the  timber  seemed  to  be  entirely 
free  from  corrosion  and  bright  in  color.  This  is  a  promising  indication  for  the 
durability  of  the  steel  fastenings  of  the  new  pier  cribs.  Some  close  driven  round 
Norway  pine  piles,  which  closed  a  breach  in  the  pier  made  by  a  storm  in  1896, 
driven  in  rubble  and  gravel,  were  found  to  be  destroyed  in  great  part  by  the  driving. 
Some  of  them  broom^  up  next  to  the  cast-iron  point,  forcing  the  iron  straps  apart, 
and  some  piles  crushed  several  feet  up  from  the  point  and  not  elsewhere.    These 


'  Figs.  1  and  2. 
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8  lies  were  driven  hard,  to  effect  the  desired  penetration,  too  hard  as  it  now  anpears. 
►n  November  9  the  oki  outer  lijtcht  tower  was  pulled  over  into  the  channel  by  the 
light-house  engineers  and  towed  into  the  lake  and  abandoned.  Later  in  the  same 
month  the  rear  range-light  tower  was  taken  apart  and  transferreil  to  the  south  pier 
of  the  Wist^onsin  entrance. 

The  shoal  bottom  which  lay  between  the  old  pier  and  the  new  was  dredged  out 
early  in  the' present  season,  under  superintendence  of  Mr.  Dever,  to  a  depth  of  about 
-25feetL.W.D.» 

Pile  dike,— A  dike  was  built  in  the  lake,  south  of  the  south  pier  and  at  right  angles 
to  the  latter,  at  1,105  feet  from  east  end  and  in  front  of  the  snore  line,  to  protect  the 
United  States  land  and  property  from  storms,  and  to  afford  a  sheltered  site  for  the 
later  work  of  building  a  concrete  sea  wall.  This  dike  consists  of  two  rows  of  closely 
driven  piles,  8  feet  between  centers,  secured  by  wales,  ties,  and  machine  bolts,  and 
filled  with  rock. 

Pipe  wells. — A  timber  well  was  sunk  at  rear  side  of  each  new  pier  near  the  center 
line  of  Lake  avenue,  for  carrying  water  pipes  and  electric  cables  down  to  the  base  of 
the  piers  and  thence  under  the  piers  and  channel.  Height,  22i  feet;  outside  dimen- 
sions, 7  feet  10  inches  by  9  feet;  inside,  6  by  6  feet,  and  provided  with  fixed  ladders 
for  the  use  of  a  diver.  Built  of  4  bv  10  inch  plank  from  the  deck  of  the  old  south 
pier,  with  pockets  or  cells  for  gravel  ballast,  and  iron  tie  rods  with  tumbuckles  for 
securing  it  to  the  new  pier.  Calked  to  make  it  sand  tight.  Reaches  1  foot  below 
bottom  of  pier.  Will  later  be  surmounted  by  a  masonry  manhole  with  iron  cover. 
There  is  a  small  opening  under  each  new  pier  leading  from  the  pipe  well  to  the 
channel. 

The  United  States  has  placed  a  2-inch  heavy  wrought-iron  water  pipe  26  feet  long, 
with  a  temporary  cap  at  each  end,  under  each  pier,  wnich  will  be  extended  across  the 
channel  some  time  later  when  needed.  Two  telephone  cables  were  placed  under  the 
canal  and  through  the  pipe  wells  in  May,  1901,  for  which  a  revocable  license  was 
granted  by  the  Secretary  of  War. 

Removal  of  vn-ecked  protection  pier. — A  lai^  piece  of  timber  crib  was  discovered  in 
the  channel,  February  20,  1901,  alx)ut  16  by  16  by  60  feet  in  size,  lying  about  75  feet 
north  of  center  line  and  150  feet  west  of  east  end  of  canal.  This  proved  to  be  a 
portion  of  the  outer  protection  pier,  which  was  destroyed  by  a  storm  in  October, 
1900,  as  stated  elsewhere.  This  wreck  was  raised  and  removed  from  the  channel 
April,  1-11, 1901,  by  Whitney  Brothers,  and  grounded  at  a  point  about  300  feet  north 
of^the  new  north  pier  and  75  feet  from  the  east  end.  It  has  since  drifted  about  18 
feet  farther  inshore.  It  is  marked  by  an  iron-shod  pile  driven  into  the  timber  and 
standing  well  above  the  water,  also  by  a  pile  and  a  spar  buoy  near  the  south  end  of 
the  wreck. 

Spirit  levels. — Levels  have  been  taken  from  time  to  time,  to  points  of  the  new  pier, 
in  order  to  determine  the  amount  and  rate  of  settlement,  from  the  time  the  cribs 
were  sunk  until  the  present.  The  results  of  these  observations  on  the  south  pier  are 
given  under  another  heading  in  the  following  pages. 

Table  6. — Cost  of  misceltaneotis  work  at  Dululh  Canal  for  the  year  ending  June  SO y  1901. 

November  and  December,  1900,  removing  old  south  pier,  by  the  Duluth 

Dredge  and  Dock  Company $15,000.00 

January  and  February,  1901,  building  pile  dike  south  of  new  south  pier, 

by  Whitney  Bros 2,075.16 

April,  1901,  removing  wreck  of  outer  protection  pier  from  canal  channel, 

by  Whitney  Bros 600.00 

1900-1901 ,  building  two  pipe  wells,  by  Butler-Ryan  Company 309. 30 

June,  1901,  laving  water  pipes  under  canal  piers,  by  J.  B.  Wanless 53. 33 

May,  1900,  building  two  signboards 23.67 

June,  1901,  removing  shoal  in  canal  south  of  old  south  pier  and  on  line 

of  same,  17,613  yards  at  7i  cents,  by  Williams,  Green  &  Williams 1, 320. 98 

Extra  allowance  for  dredging  riprap 2, 058. 33 

May,  1901,  placing  buoys  on  shoal  in  canal,  by  James  Magee 5. 00 

Total 21,445.77 

Inspection,  incidentals,  etc.,  6  per  cent 1, 286. 70 

Total  cost  for  year  ending  June  30,  1901 22,732.47 

*  Other  deepening  was  done  in  June,  1901,  near  outer  end  of  canal,  and  for  a  dis- 
tance into  the  lake,  where  the  original  depth  was  from  about  20  to  25  feet,  to  give  a 
least  depth  of  25  feet  L.  W.  D.,  as  a  part  of  the  r^ular  contract  for  dredging  in 
Duluth-Superior  Harbor.  For  details,  see  report  of  F.  L.  Dever,  assistant  engineer, 
superintendent 
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SETTLEHENT  OP  SOUTH    PIER,    DULUTH   CANAL. 

In  case  of  a  heavy  mafis  of  concrete  resting  on  a  timber  crib  21  feet  deep,  and  this 
in  turn  resting  on  bearing  piles,  the  feature  of  settlement  from  compression  of  timber 
and  closing  up  of  joints  is  a  matter  of  some  interest.  For  the  south  pier  sufficient 
time  has  now  elapsed  and  enough  observations  taken  to  present  fairly  definite  results. 
The  amount  proves  to  be  somewhat  greater  than  was  expected,  particularly  at  the 
pierhead,  ana  vet  it  is  not  excessive  or  serious,  while  its  uniformity  is  marked  and 
satisfactory.  The  fact  of  settlement  requires  an  instrument  to  detect  it,  as.  it  is  not 
observable  to  the  eye,  except  where  occasional  joints  in  the  concrete  show  a  slight 
opening. 

FourSUUion. — Some  details  of  construction  will  first  be  given  which  have  a  l)earing 
upon  the  subject.     A  section  of  the  main  pier  is  shown  ia  fig.  3. 

Each  of  the  cribs  (or  caissons]  is  100  feet  long  and  21  feet  deep;  top  of  crib  is  1  foot 
below  low-water  datum.  Widtn  24  feet,  except  for  No.  1,  which  is  36  feet  wide. 
Widls  on  channel  side  2  feet  thick,  on  rear  side  1  foot  thick.  Transverse  solid  bulk- 
heads are  10  inches  thick  and  4  feet  between  centers.  Floor  8  inches  thick,  forming 
an  even  surface  to  come  in  contact  with  the  bearing  piles.  Pockets  filled  with  rock 
and  gravel  ballast,  covered  with  deck  timber  6  inches  and  12  inches  thick,  timber  hem- 
lock and  pine,  with  oak  1  foot  thick  and  7  feet  high  in  upper  part  of  the  front  wall, 
and  steel  plates  1  inch  thick  outside  the  oak.  Timber  sawed,  not  sized  in  planer,  all 
sound  ana  of  good  quality.    No  seams  allowed  to  exceed  one-fourth  inch. 

Bearing  piles  of  Norway  pine,  avera^ng  13.9  inches  diameter  at  cut-off, "  penetrat- 
ing into  clear  sand  to  17' feet  below  cut-off,  except  that  the  upper  2  feet  was  filled 
in  with  rubble  and  gravel  close  up  to  cut-off.  Piles  sunk  into  place  bv  water  jet  and 
a  2,800-pound  hammer,  so  that  the  final  penetration  from  last  blow  of  the  hammer, 
falling  16  to  30  feet,  did  not  exceed  1  inch.  Pile  was  sunk  to  nearly  full  depth  by 
the  water  jet  alone,  and  required  but  little  driving.  In  nearly  all  cases  the  pile  came 
to  a  dead  stop,  with  no  penetration  from  last  blow;  large  end  down  and  not  pointed. 
Under  these  conditions  it  is  estimated  that  each  pile  should  be  capable  of  sustaining 
a  load  of  at  least  75  tons  without  yielding,  which  is  about  four  times  the  actual  load. 

Piles  cut  off  22  feet  below  low-water  datum  by  means  of  a  circular  saw  on  vertical 
shaft  in  swinging  leads,  mounted  on  the  standing  piles.  Saw  adjustable  and  kept  to 
uniform  heignt  as  nearly  as  possible,  as  directed  by  a  spirit  leveler. 

There  are  150  piles  to  each  regular  crib,  spaced  4  and  5  feet  between  centers,  and 
for  the  pierhead  crib  the  piles  are  spaced  4  teet  each  way.  The  height  of  each  pile 
cut  off  was  determined  by  a  spirit  level,  using  a  rod  about  32  feet  long  in  order  to 
reach  the  required  depth," with  scale  at  top  of  rod.  A  diver  placed  the  lower  end  of 
the  rod  on  each  pile  head-  in  succession  and  brushed  off  any  gravel  or  rock  that  was 
lying  on  them.  The  d^ree  of  accuracy  in  sawing  is  indicatea  to  some  extent  by  the 
following  table: 

Table  7. — Range  in  elevaiions  of  pile  cut-offs. 


Crib  No. 

Number 
of  bear- 
ing piles. 

Highest 
pile.  6 

Lowest 
pile,  b 

1 

226 
150 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
180 
160 
160 
150 
167 

0.00 
+.01 
+.02 
+.05 
+.01 
-.01 
+.02 
+.01 
+.06 
+.04 
+.06 
+.03 
+.06 
+.02 
+.05 
+.07 
+.08 

-0.21 

-  .12 

-  .15 

-  .10 

-  .13 

-  .09 

-  .07 

-  .09 

-  .07 

-  .06 

-  .05 

-  ,04 

-  .06 

-  .05 
--  .03 

-  .03 

-  .06 

0.21 

2...     .                 

.13 

8 

.17 

4.                    . 

.15 

6 

.14 

6                       

.08 

7 

.09 

8               .          .             

.10 

9 

.12 

10 

.10 

11 

.11 

12 

,07 

18 

.11 

14               

.07 

15 

.08 

16 

.10 

17 

.14 

M«in  .  .           .  

.12 

a  This  is  the  average  for  the  226  piles  under  crib  No.  1;  remaining  piles  not  greatly  different. 
b  Referred  to  grade  of  cutrofl  which  is  22  feet  below  L.  W.  D. 
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Spirit  invfe.— Lerelfl  were  taken  at  intervals  to  the  top  of  crib  walls,  and  to  top  of 
concrete  superatnicture  after  the  latter  was  built.  The  dates  and  resulting  elevations 
are  given  in  Table  8,  and  some  of  the  principal  resulting  settlements  in  Table  9. 

A  Buff  &  Berger  precise  level  was  used,  instrument  in  grKxl  mijustment,  shielded 
from  sun  by  an  umbrella,  self-reading  rod.  Three  horizontal  wires  read  on  each 
point,  and  mean  taken.  Rod  kept  plumb  bv'  means  of  a  spirit-level  attachment. 
Fore  sights  and  back  sights  were  equal  and  200  feet,  with  some  unavoidable  excep- 
tions. Elevations  depended  upon  a  permanent  beni^h  mark,  B.  M.  28,  on  Lake 
avenue  and  Fulton  street,  and  the  greatest  distance  of  any  point  on  the  pier  from 
this  bench  mark  was  about  1,500  feet.  Levels  to  the  concrete  were  checked  by  clos- 
ing a  circuit,  running  out  on  one  side  of  the  pier  and  back  on  the  other  side,  the 
closing  error  indicating  a  good  degree  of  precision. 

The  levels  to  the  cribs  were  taken  under  less  favorable  conditions,  which  prevented 
the  desired  uniformity  in  sight  distances  and  the  forming  of  circuits.  An  iron  bolt 
with  conical  head  formed  a  bench  mark  at  each  of  the  four  comers  of  each  regular 
100-foot  crib  and  at  additional  points  on  the  first  and  last  cribs,  Which  were  of  special 
forms. 

The  observations  and  reductions  were  made  by  Mr.  M.  W.  Lewis,  junior  engineer, 
draftsman,  with  the  exception  of  a  few  in  January,  1901,  which  were  made  by  S.  M. 
White,  junior  engineer,  inspector. 

THE   PIBRHBAI). 

Weight  of  pierhead, — ^The  elevated  concrete  of  the  pierhead  rests  upon  crib  No.  1 
and  reaches  6.5  feet  over  on  crib  No.  2.  Crib  No.  1  is  100  feet  long  by  36  feet  wide, 
and  has  a  pointed  cutwater.  Its  construction  is  similar  to  that  of  one  of  the  re^lar 
cribs  already  described,  the  chief  difference  being  in  the  cutwater,  which  has  inter- 
secting bulkheads  of  thicker  timber,  more  oak  timber  in  the  walls,  and  more  steel- 
plate  protection.  The  intersecting  timbers  result  in  more  timber  and  less  ballast  for 
the  cutwater,  but  this  is  offset  in  part  by  the  additional  heavier  materials,  oak  tim- 
ber, and  steel. 

The  net  weight  of  crib  No.  1,  after  allowing  for  water  displacement,  is  1,622  tons 
of  2,000  pouncfi;  that  of  crib  No.  2,  .1,200  tons,  and  of  the  6.6  feet  of  No.  2,  which  is 
overlapped  b^  the  high  concrete,  78  tons,  making  1,700  tons  for  net  weight*  of  cribs 
under  the  pierhcseui  concrete.  The  method  of  determining  this  weight,  a  problem 
which  admits  of  an  entirely  definite  solution,  is  stated  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1899,  pages  2633-2638.  The  results  are  here  corrected  for  the 
error  in  relative  ballast,  amounts  for  cribs  1  and  2  noted  on  x)age  2639  of  same  report. 

The  amount  of  concrete  in  the  pierhead  superstructure  is  2,760  tons,  consisting  of 
1  cutwater  monolith  of  335.9  tons,  6  standard  monoliths  of  251  tons  each,  1  stair- 
way monolith  of  423  tons,  besides  the  footing  blocks  and  concrete  between  the 
latter,  amounting  to  89.2  tons  under  the  stairway  block  and  58  tons  under  each  of 
the  other  7  blocks.     Weight  of  concrete,  150  pounds  per  cubic  foot. 

I  am  indebted  in  great  part  to  Mr.  Clarence  Coleman,  United  States  assistant 
engineer,  for  the  foregoing  weights  of  concrete  superstructure. 

The  buoyancy  of  water  actine  upon  this  concrete,  computed  for  a  stage  of  -f- 1  foot, 
low- water  datum,  gives  a  displacement  of  6,952  cubic  teet,  which,  at  62}  pounds, 
amounts  to  217.2  tons.  Deducting  this  leaves  for  the  net  weight  of  concrete  in  pier- 
head 2,543  tons.  Adding  the  net  weight  of  concrete  to  net  weight  of  cribs  already 
given  makes  the  total  net  weight  of  pierhead  4,243  tons.' 

Unit  preftsures. — ^The  last-mentioned  load  is  supported  by  244  piles,  giving  an  aver- 
age load  of  18.94  tons  on  each.  This  is  far  short  of  an  extreme  load  for  these  piles. 
The  mean  diameter  at  cut-off  of  the  piles  under  crib  No.  1  is  13.9  inches,  and  those 
under  the  other  cribs  do  not  differ  greatly  from  this. 

The  surface  of  cut-off  for  13.9  inches  diameter  is  151  square  inches,  and  the  result- 
ing load  per  square  inch  is  251  pounds.  This  is  about  one-twentieth  of  the  ultimate 
resistance  to  crushing,  lengthwise  of  the  fiber,  of  the  pilTs  (which  are  of  Norway 
pine)  when  dr^,  and  probably  not  more  than  one-tenth  of  their  resistance  when  wet 
As  to  the  floor  in  contact  with  the  piles,  it  is  of  pine  and  hemlock,  the  fibers  trans- 
verse to  direction  of  force,  and  its  ultimate  resistance  to  crushing  when  dry,  and  in 
the  form  of  small  blocks  of  about  2  inches  on  a  side,  is  something  like  800  or  1,000 
pounds  per  square  inch,  and  evidently  much  less  when  wet,  and  the  crushing  is  pre- 

*  The  actual  weight  or  weight  in  air  would  be  3,648  tons. 
'  Actual  weight  or  weight  in  air  would  be  6,408  tons. 
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ceded  by  a  compression,  which  may  be  one-tenth  of  the  thickness  of  the  piece.  Am 
not  aware  of  experiments  on  wet  specimens;  but  the  crib  floor  in  question  is  8 
intthes  thick  and  laid  close,  making  it  prac^tically  of  indefinite  width  and  lenc:th,  and 
there  is  a  solid  bulkhead  directly  above  the  pile.  The  pile  also  has  a  large  bearing- 
surface,  151  square  inches,  so  that  the  floor  would  not  fail  under  compression  like  a 
small  test  block  would.  Probably  no  definite  limit  could  be  assigned  tor  its  ultimate 
resistance,  but  the  pile  undoubtedly  penetrates  or  indents  the  floor  softened  by  water 
soaking,  under  the  given  load,  to  an  extent  dependent  not  only  upon  the  pressure, 
but  the  duration  of  tne  pressure,  and  more  in  case  of  the  higher  piles  than  with  the 
lower  ones.  So  that  this  penetration  will  account  in  part  for  the  settlement  of  the 
pier. 

The  concrete  causes  an  average  pressure  of  12.7  pounds  per  square  inch  on  the 
surface  of  the  dec'k  with  which  it  is  in  contact,  whicii  is  too  small  to  cause  any  com- 
pression of  fiber  of  the  deck  timber. 

Where  the  deck  timbers  cross  the  bulkheads,  which  are  10  inches  thick  and  48 
inches  between  centers,  the  average  pressure  for  the  surfaces  in  contact  is  12.7  by  ff, 
equal  to  61  pounds  per  square  incTi.  This,  while  not  sufficient  to  crush  the  pine  or 
hemlock  timber,  must  close  up  the  seams  between  the  timbers  of  the  bulkheads 
tightly,  and  may  slightly  compress  the  timber  itself.  There  are  driftbolts  1  inch 
in  diameter,  round,  driven  vemcally  into  these  bulkheads  every  2  feet,  and  these 
would  resist,  to  a  certain  extent,  such  closing,  but  would  have  to  yield  to  the  force 
of  14,640  pounds,  which  would  come  on  each  bolt  and  allow  the  timber  to  slide  over 
their  surface.  The  seams  were  limited  to  one-fourth  inch  by  the  contract,  but  were 
seldom  open  as  much  as  that  and  were  generally  in  apparently  close  contact.  The 
roughness  of  the  sawed  and  unplaned  suHaces  would  also,  in  effect,  add  to  the  seam 
space.  Should  think  that  one-thirty-second  of  an  inch  might  be  the  average  seam, 
and  if  so,  the  20  horizontal  seams  in  a  bulkhead  amount  to  five-eighths  incn.  The 
compression  of  the  timber  in  the  bulkheads  might  also  be  of  sensible  amount  in  so 
deep  a  crib,  even  with  the  moderate  unit  pressure  of  61  pounds  per  square  inch. 

Settlement. — In  the  first  seven  months  after  sinking  crib  No.  1  had  settled  to  0.030 
foot  below  mean  pile  cut-off,  and  in  the  next  nine  months  only  0.007,  indicating  that  a 
nearly  stationary  position  had  l)een  reached  before  the  concrete  was  added.  The 
next  four  months  showed  0.033  settlement,  which  was  owing  to  the  placing  of  the 
concrete  footing  blocks.  Four  months  later  and  directly  after  the  monoliths  were 
built,  there  was  a  further  settlement  of  0.065  in  the  crib  walls,  and  0.051  more  in  the 
next  three  and  one-half  months.  The  sum  of  the  last  three,  or  0.149  foot,  is  the 
settlement  of  the  crib  walls  in  twelve  months  preceding  January.  9,  1901,  and  is 
'^  mainly  due  to  the  addition  of  the  superstructure.  The  concrete  does  not  rest  on  the 
walls,  but  springs  from  a  line  2  feet  from  outer  edge  of  crib. 

Spirit  levels  to  the  crib  walls  were  discontinued  after  January  9,  1901,  and  there- 
after taken  to  the  top  of  the  concrete  parapets.  These  points  on  the  concrete  corre- 
spond with  those  on  the  cribs  in  being  nearly  over  the  comers  and  angles  of  the  crib. 

The  pier  head  concrete  settled  0.195  foot  in  the  first  three  months  after  building  it, 
and  in  the  next  six  months  0.043,  showing  a  decreasing  rate.  It  will  likely  be  many 
months  before  all  traces  of  settling  disappear. 

The  crib  walls  settled  0. 116  during  approximately  the  same  period  that  the  concrete 
settled  0.195,  showing  that  the  crib  deck  and  bulkheads  under  the  concrete  were 
pressed  down  more  than  the  walls,  which  are  outside  the  concrete. 

The  total  settlement  of  the  crib  directly  under  the  concrete,  below  the  mean  pile 
cut-off,  or  rather  below  a  plane  21  feet  (tne  heisht  of  the  crib)  above  the  latter,  is 
approximately  0.308  foot,  or  about  3|  incnes,  in  the  thirty-three  months  up  to  June  1, 
1901.    This  is  the  sum  of  the  amounts  to  columns  15,  17,  and  18  in  Table  9. 

The  five  points  on  the  pier  head  concrete  have  settled  by  the  following  amounts 
during  the  nine  months,  from  time  of  building  the  monolitbis  up  to  June  1,  1901: 

Foot. 

Cut- water  vertex 0. 252 

North  angle  of  cut  water 230 

South  angle  of  cut  water 216 

Northwest  comer 244 

Southwest  comer 250 

Mean : 238 

From  this  it  will  be  seen  that  the  pier  head  has  settled  quite  uniformly. 

The  light  and  fog-whistie  building,  of  stone,  brick,  and  iron,  and  witn  a  possible 
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weight  of  221  tons,^  which  is  about  to  be  built  on  this  pier  head,  may  be  expected  to 
add  some  to  the  settlement. 

THE  MAIN  PIER. 

Weight. — Each  of  the  100-foot  cribs,  when  ballasted  and  complete,  has  a  net  weight 
when  submerged  of  1 ,234  tons '  of  2,000  pounds.  If  it  were  in  air  the  weight  would  be 
2,599  tons,  so  that  the  loss  of  weight  in  water  is  a  little  more  than  one-half.  The 
superstructure  is  made  up  of  footing  blocks  of  concrete  of  7  tons  each,  concrete  mono- 
liths of  85.6  tons  each,  in  case  of  a  double  parapet,  and  a  rock  and  gravel  filling 
between  the  footing  blocks,  weighing  about  130  pounds  per  cubic  foot  in  air,  and  82 
pounds  when  immersed.  The  weight  of  the  superstructure  per  100  feet,  that  is  the 
part  over  one  crib,  is  1,216  tons.  The  buoyancy  of  water,  wnen  at  a  stage  of  +1  L. 
W.  D.,  reduces  this  to  a  net  weight  of  1,090.1  tons.  Sectional  area  of  concrete  is 
161.7  square  feet. 

The  net  weight  of  entire  section  is,  therefore,  2,324  tons  per  100  feet.  This  rests 
upon  150  piles,  giving  an  average  load  of  15.50  tons  on  eacn  pile.'  This  is  82  per 
cent  of  load  on  pier-head  piles. 

Unit  ^esgures. — Taking  the  diameter  of  pile  at  cut-off  13.9  inches,  and  area  151 
square  inches,  gives  a  load  of  205  pounds  per  square  inch. 

If  we  consider  the  pressure  of  the  superstructure  on  the  deck  uniform  for  the  entire 
area  of  contact,  including  the  portion  of  deck  under  the  filling  of  rubble  and  gravel 
which  lies  between  the  footing  olocks,  an  assumption  not  strictly  correct,  as  I  believe, 
but  approximately  so,  the  resulting  pressure  per  square  inch  is  7.57  pounds. 

The  bulkheads  on  which  the  deck  rests  are  10  inches  thick,  and  spaced  on  an 
average  of  48  inches  between  centers.  The  average  pressure  on  these  bulkheads,  and 
upward  against  the  deck  in  contact  with  them,  is,  therefore,  7.57  by  H,or  36.3  pounds 
per  sauare  inch.    This  is  60  per  cent  of  the  corresponding  pressure  at  the  pier  head. 

Settling. — A  less  amount  of  settling  should,  therefore,  l»  expected  to  take  place  in 
the  main  pier  than  in  the  pier  head,  after  the  superstructure  was  built,  and  this  is 
observed  to  be  the  case.  For  example,  compare  the  means  for  cribs  3  to  1 7,  *  i|i  Table  9, 
columns  16, 17, 18, 19,  with  the  amounts  for  No.  1  or  pier  head;  but  previous  to  build- 
ing the  superstnicture  the  unit  pressure  between  piles  and  floor  of  cribs  was  greater 
for  the  regular  cribs,  2  to  17,  than  for  crib  No.  1,  on  account  of  the  piles  being  spaced 
farther  apart,  and  we  find  in  column  15  that  the  average  settlement  for  cribs  2,  3,  4, 
and  5  (wnich  were  sunk  at  about  the  same  time  with  No.  1)  is  0.086  foot,  and  greater 
than  for  No.  1.  which  is  0.070  foot.  In  same  column  the  remaining  cribs,  6  to  17,  have 
generally  smaller  settlements,  owing  to  being  sunk  later  and  standing  a  shorter  time. 

The  settlements  given  in  column  19  are  the  sum  of  those  in  columns  15, 17,  and  18, 
and  are  not  strictly  exact,  owing  to  the  omission  of  the  unknown  settlement  for  the 
period  of  from  one  to  five  months  between  the  dates  given  in  column  8  and  those  in 
column  9  (or  12)  when  the  forms  were  set,  and  also  owing  to  the  omission  of  the 
unknown  amount  by  which  the  deck  under  the  footing  blocks  settled  in  excess  of 
the  exterior  crib  walls,  which  carried  the  bench  marks,  during  the  period  of  one  to 
two  months  between  the  dates  in  column  7  and  column  8. 

Crib  No.  8  shows  some  greater  settling  than  the  other  main  cribs,  up  to  November 

'  This  weight  was  estimated  from  the  preliminary  plans  of  October  15,  1898.  I 
have  not  yet  examined  the  final  plans.  According  to  the  former  there  would  be  a 
concentrated  load  of  53  tons  due  to  the  tower  and  coal  bunkers,  and  a  fairly  uni- 
formly distributed  load,  due  to  brick  walls  and  roof,  of  168  tons,  over  the  base  of  the 
building,  and  this  base  in  turn  covers  less  than  half  of  the  pier  heieul,  and  is  unsymmet- 
rical  with  respect  to  the  center  lines.  It  would  add  3  tons  to  each  of  about  30  of  the 
foundation  piles,  1.2  tons  to  each  of  about  138  piles,  and  the  remaining  piles  would 
be  but  little  affected.  This  estimation  of  load  distribution  is,  however,  necessarily 
inexact,  owing  to  the  depth  of  the  pier. 

'  This  is  the  mean  of  cribs  Nos.  2  to  5.  The  method  of  determination  is  given  in 
Annual  Report  of  the  Chief  of  Engineers  for  1899,  page  2633.  The  remaining  cribs, 
with  the  exception  of  No.  17,  at  harbor  end,  are  built  and  filled  the  same  as  the  four 
mentioned,  and  must  have  nearly  the  same  weight. 

*  The  piles  are  not  quite  equally  loaded.  Taking  one  bent  of  six  piles,  the  two  outer- 
most ones,  under  the  edges  of  the  crib,  would  have  something  less  than  15.5  tons 
each  and  the  others  something  more  than  that,  but  this  variation  will  not  l)e  further 
considered  here. 

*Crib  No.  2  is  omitted  from  these  means  for  the  reason  that  the  pier-head  concrete 
overlaps  one  end  of  this  crib  and  presses  it  down  and  makes  the  average  for  No.  2 
intermediate  in  amount  between  that  for  the  pier  head  and  for  Nos.  3  to  17. 
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22,  1900  (oolnmiw  15,  16,  and  17),  the  reason  for  which  is  not  apparent  Smoe  that 
date  its  settlement  has  heen  yery  small. 

The  small  amount  of  settlement  of  all  the  cribs  for  the  last  six  months  (see  column 
18,  Table  9)  being  an  average  of  0.014  foot,  or  one-eighth  inch,  for  the  'main  cribs 
and  0.043,  or  one-half  inch,  for  the  pier  head,  shows  a  satisiEactory  condition  as  regards 
stability. 

In  wnat  precedes  no  account  has  been  taken  of  the  support  afforded  to  the  cribs 
by  the  filling  between  the  bearing  piles,  for  the  reason  that  the  amount  of  such  sup- 
port is  indeterminable,  and  because  the  f|iles  are  calculated  to  sustain  the  load  alone. 

This  filling  is  about  2  feet  deep,  consisting  of  rubble  filled  nearly  to  the  cut-off, 
and  then  covered  with  beach  gravel  which  is  leveled  off  so  as  a  rule  to  be  flush  with 
the  tops  of  the  piles.  The  tendency  was  to  overfill  the  spaces,  which  necessitated 
much  tedious  work  by  a  diver  to  remove  the  excess.  But  there  were  spots  where 
there  was  a  deficiency,  the  filling  being  a  few  inches  or  even  a  foot  below  the  cut-off. 

The  piles  are  unyielding,  while  the  filling  between  them  is  a  yielding  material, 
and  it  would  be  hard  to  say  how  far  it  woula  settle  under  a  load  before  it  brought 
up  firm.  In  the  meantime  it  must  of  course  sustain  some  portion  of  the  weight,  and 
to  that  extent  relieve  the  load  on  the  piles  and  diminish  the  compression  of  the  crib 
fioor  in  contact  with  the  pile  heads.  It  would  not,  however,  lessen  the  compression 
of  the  timber  above  the  floor  in  bulkheads  and  walls. 

Table  9. — Amount  of  settlement  of  South  Pier^  Duluth  Ckmaly  deduced  from  elevaiions  o 

Table  8. 


16 

16 

17 

18 

19 

Crib  No. 

For  top  of 

crib  walls  up 

toMav.igod. 

previous  to 

building 

monoliths. 

(Referred  to 

mean  pile 

cut-off.) 

For  top  of 
crib  walls, 
from  May, 
1900,  to  No- 
vember, 1900, 
Of  January, 
1901.   (Durfaig 

this  period 

the  monoliths 

were  built.) 

For  concrete 

monoliths, 

from  date 

of  building  to 

Nov.  22, 1900. 

For  concrete 
monoliths, 
from  Nov. 
22, 1900,  to 

June  1, 1901. 

Total  for  crib 
deck,  under 

monoliths, 
from  date  of 
sinking  crib 

to  June  1, 

1901.    (Re- 
ferred to 

mean  pile 
cut-on.) 

1 

i 
§ 

< 

1 

i 

lit 

1 
§ 

< 

1 

*i 

1  (or  pier  head) 

20 

20 

19 

18 

18 

11 

11 

8 

8 

8 

7 

7 

6 

6 

6 

6 

4 

Feet. 

0.070 
.097 
.087 
.101 
.060 
.08(» 
.027 
.109 
.047 
.012 
.081 
.017 
.077 
.033 
.019 
.088 
.019 

8 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

0.116 
.071 
.088 
.027 
.042 
.067 
.077 
.105 
.099 
.092 
.090 
.099 
.071 
.062 
.062 
.065 
.079 

8 

Ftei. 

0.195 
.120 
.069 
.066 
.066 
.059 
nR2 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

Fed. 

0.048 
.048 
.033 
.019 
.010 
.014 
.012 
.006 
.008 
.016 

-f-.Oll 

-f-.0O3 
.001 
.022 
.021 
.027 
.083 

38 
88 
32 
81 
SO 
24 
28 
21 
20 
20 
20 
19 
19 
18 
18 
18 
17 

Feel. 
0.806 

2 

.265 

3 

.179 

4 

.186 

5 

.186 

6 

.153 

7 .. 

.121 

8 

'4      1      -118 

.283 

9 

.089 
.095 
.104 
.093 
.091 
.070 
.075 

.144 

10 

.122 

11 

.124 

12 

.107 

18 

.169 

14 

.125 

16 

.116 

16 

1             .082 
1      ,      .076 

.147 

17 

.128 

Mean  for  cribe  No8.  3 
to  17 

9 

.050 

6 

.071 

2.8 

.082 

6 

.014 

22 

.146 

Respectfully  submitted. 


Capt.  D.  D.  Gaillard, 

Corps  of  EagineerSj  U.  S,  A, 


J.  H.  Darling, 
Assistant  Engineer, 


Digitized  by 


Google 


APPENDIX   K  K ^REPORT    OF   CAPTAIN    GAILLABD.         2863 

K  K  4. 

IMPROVEMENT  OF  HARBOR  AT  ASHLAND,  WISCONPIN. 

The  southern  end  of  Chequamegon  Bay  forms  the  harbor  of  Ashland, 
and  as  the  length  of  the  bay  is  considerable  it  was  necessary  to  protect 
the  wharves  from  waves  to  enable  vessels  to  use  them  at  all  times. 

The  ori^nal  project  was  for  the  construction  of  a  pile,  slab,  and 
rock  breakwater  8,000  feet  lone,  and  for  dredging  a  cnannel  of  the 
necessary  depth  along  the  dock  Tine.  The  act  of  March  3,  1899,  prac- 
tically addea  2,200  feet  to  the  original  project  of  8,000  feet,  thus 
making  10,200  as  the  length. 

The  act  of  June  6,  1900,  provides  as  follows: 

*  *  *  That  in  lieu  of  completing  the  shore  end  of  the  breakwater  at  Ashland, 
Wisconsin,  as  provided  for  in  tne  river  and  harbor  act  of  March  third,  eighteen  hun- 
dred and  ninety-nine,  there  shall  be  substituted  a  breakwater,  starting  at  a  point  on 
the  shore  about  two  thousand  six  hundred  feet  east  of  the  point  at  which  the  exist- 
ing shore  arm  of  breakwater  would  meet  shore  if  prolonged,  and  running  in  a  direc- 
tion parallel  to  existing  breakwater  for  a  distance  of  four  thousand  seven  hundred 
feet,  or  of  such  length  as  may  be  necessary  to  fully  prot-ect  the  harbor  of  Ashland. 

This  enlarged  the  project  and  added  very  materially  to  the  cost. 

Before  tJbie  passage  of  this  act  a  contract  had  been  made  for  building 
about  1,200  linear  feet  of  breakwater,  to  start  from  the  shore  and  run 
out  toward  the  old  work  on  the  prolongation  of  its  axis.  At  the  time 
of  the  passage  of  this  act  about  91  feet  of  this  shore  end  had  been 
completed.  The  new  law  made  it  obligatory  to  abandon  this  work 
and  start  over  again  at  the  new  site. 

The  present  length  of  the  two  sections  of  breakwater  oti  the  original 
line  is  7,454  feet,  and  that  on  the  line  fixed  by  the  act  of  June  6, 1900, 
is  842  feet.  This  gives  a  protected  area  of  some  1,600  acres,  and 
affords  safe  anchorage  and  dockage  for  3  miles  along  the  city  front. 

The  amount  expended  on  this  narbor  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1900,  is  $248,752.31,  of  which  $127,000  has  been 
for  the  construction  of  the  breakwater,  $81,444.04  for  repairs  to  same, 
$31,000  for  closing  the  breach  in  Chequamegon  Point  and  rejwLiring 
the  same,  and  $9,308.27  for  dredging.  The  dredging  has  given  a 
channel  of  20  feet  depth  and  from  124  to  150  feet  in  width  from  oppo- 
site Ellis  avenue  to  a  point  in  prolongation  of  Eleventh  avenue  west, 
a  distance  of  about  3,460  feet.  The  dredged  material  was  deposited 
against  the  old  and  weaker  portion  of  the  breakwater. 

The  breakwater  has  fully  accomplished  the  object  of  its  construction, 
and  will  continue  to  do  so  as  long  as  it  is  kept  in  repair.  It  consists 
of  three  rows  of  piling  filled  in  between  with  slabs  wnich  are  anchored 
with  large  rocks. 

This  construction  has  only  its  original  cheapness  to  commend  it,  and 
is  proving  very  expensive  to  maintein. 

OPERATIONS   DUKING   THE   FISCAL   YEAR   ENDING  JUNE   30,  1901. 

The  act  of  March  3,  1899,  appropriated  $35,000  for  the  continua- 
tion of  the  improvement  of  this  harbor.  Of  this,  about  $25,000  was 
expended  in  tne  construction  of  91  linear  feet  of  breakwater,  on  the 
line  of  the  old  breakwater,  but  next  to  the  shore,  and  of  842  linear 
feet  of  breakwater,  of  the  same  type  as  the  old  one,  on  the  newly  pro- 
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jected  location  2,600  feet  east  of  the  old  line,  as  provided  in  the  act  of 
June  6,  1900. 

The  change  in  location  entailed  additional  expense  for  the  contractors, 
Hugo  &  Tims,  who  had  already  commenced  the  work  of  breakwater 
extension  on  the  original  line,  on  account  of  the  harder  bottom  at  the 
new  site  and  the  difficulty  of  driving  piles  (see  Report  of  the  Chief  of 
Engineers,  U.  S.  A.,  for  1900,  p.  3692);  for  which  reason  claims  were 
filed  by  them,  and  allowed  to  the  amount  of  $6,108.71. 

The  principal  shipments  from  Ashland  are  iron  ore  and  lumber. 
Congress  has  appropriated  between  1886  and  1901,  both  inclusive, 
$274,500  for  the  improvement  of  this  habor. 

The  commerce  of  this  port  during  this  period  has  increased  from 
arrivals  and  clearances,  with  cargo  tonnage  of  1,400,000  tons,  in 
1887,  to  2,335  arrivals  and  clearances,  with  cargo  tonnage  of  3,295,837 
tons,  in  1900.  During  this  period  the  commerce  of  the  port  is  roughly 
estimated  at  a  valuation  of  $370,000,000. 

This  work  is  in  the  collection  district  of  Superior,  Mich.,  Marquette,  Mich.,  being 
theport  of  entry;  nearest  light-house,  La  Pointe,  on  Chequam^on  Point,  at  entrance 
of  Cnequamegon  Bay. 

Money  statement. 

July  1,  1900,  balance  unexpended $25, 747. 69 

Jane  30,  1901,  amount  expended  during  fiscal  year 24, 799. 14 

July  1,  1901,  balance  unexpended 


948.55 


Amount  (estimated)  reauired  for  completion  of  existing  project 426, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30, 1903,  in  addition  to  the  balance  unexpended  July 
1,  1901: 

For  works  of  improvement $50, 000. 00 

For  maintenance  of  improvement 15, 000. 00 

65,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


Ab«tr(wt  of  appropriations  for  improving  harbor  at  Ashland,  Wis, 


By  act  of  Congress —  I 

Approved  Aug.  5,  1886 $22,500  I 

Of  Aug.  11,  1888 60,000  | 

Approved  Sept.  19, 1890. ...  60, 000  | 

Approved  July  13,  1892. ...  45, 000  i 

of  Aug.  18,  1894 25,000  | 


By  act  of  Congress — 

Passed  June  3, 1896 $27,000 

Approved  Mar.  3,  1899 35, 000 

Total 274,500 


COMMEBCIAL  STATISTICS. 

Arrivals  and  clearances  of  vessels  for  seven  years. 


Year. 

Number. 

Average 
tonnage. 

1898   

6.052 
6,142 
6,227 
5,164 

i% 

2,363 
2,335 

1,178 

Ig94                                           

1896             

1896 

1897 

(a) 

1898 

1,311 

1899  (steamers.  1  467-  schooners.  896) 

1,657 

1900 

1,296 

a  No  report. 
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Arrivals  and  clearances  of  vessels  for  1000. 


Foreign. 

Domestic. 

Total. 

Arrivals 

48 
10 

1,122 

1    lAR 

Clearances 

1,160        i  170 

Principal  articles  of  export  and  import  for  1900. 


Exports. 

Tons. 

Imports. 

Tons. 

Pig  Iron 

14,661 

2,629,946 

851,487 

Coal 

298,458 
1,885 

Iron  ore 

Mi}%elIaneouii  merchandise. 

Lumber 

Total 

Total.. 

2,995,991 

299,843 

Total  receipts  and  shipments tons 3,295,887 

Total  valuation $15,119,497 

;  ComparoHife  staieTnent  of  receipts  and  skipmenlsfor  thirteen  years. 


Year. 

Tons. 

Year. 

Tons. 

Year. 

Tons. 

1887 

1,401,454 
1,867,472 
1,971,218 
2,816,924 
8,217,541 

1892 

4,267,097 
2,759,870 
2,982,502 
8,747,251 
2,391,337 

1897 

2,S«,891 
8,293,478 
8,296,837 

1888 

1893 

1898 

1889 

1894 

1899 

1890 

1895 

1900 

1891 

1896 

a  No  report. 
Arrivals  and  clearances  of  vessels  for  thirteen  years. 


Year. 

Number. 

Year.- 

Number. 

Year. 

Number. 

1887 

892 
2,875 
8,171 
4,489 
4,099 

1892 

7,104 
6,062 
6,142 
6,227 
6,164 

1897 

2,363 
2,835 

1888 

1893 

1898 

1889 

1891 

1899 

1890 

1896 

1900 

1891 

1896.. 

a  No  report. 

From  1893  to  1896,  inclosive,  report  includes  the  porta  of  Waahbum  and  Bayfield, 
on  Chequamegon  Bay. 

The  figures  for  1900  are  furnished  this  oflSce  by  the  deputy  collector  of  customs  at 
Ashland. 


K  K  5. 
IMPROVEMENT  OF  HARBOR  AT  ONTONAGON,  MICHIGAN. 

This  harbor  is  formed  by  the  mouth  of  the  Ontonagon  River,  which 
flows  out  between  two  piers  2,315  and  2,676  feet  in  length,  respectively. 
The  project  is  for  maintaining  a  navigable  depth  of  12  feet  between 
these  piers  and  up  to  the  brieve  just  inside  the  entrance.  This  is  done 
by  dredging  annually  or  biennially,  as  may  prove  necessary,  at  an 
annual  cost  of  from  $5,000  to  «10,000. 

For  the  history  of  this  improvement  see  annual  report  for  1896. 
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The  total  cost  of  the  improvement  to  June  30,  1901,  has  been 
$344,661.31,  giving  a  good  navigable  12-foot  channel  between  the  piers. 

From  the  balance  of  the  $10,000  appropriated  by  the  act  of  June  3, 
1896,  $6,845.63  was  expended,  under  contract  with  McCurdy  Brothers, 
of  Houghton,  Mich.,  tne  lowest  bidders,  in  repairs  during  the  season 
of  1900  to  the  outer  1,120  feet  of  the  east  pier,  which  was  in  a  very 
rotten  condition  above  the  +  2-foot  line.  The  old  timber  superstruc- 
ture was  cut  down  and  replaced  with  new  timber,  at  $29.93  per  M  feet 
B.  M. 

The  spring  floods  in  the  Ontonagon  River  bring  down  much  sediment, 
which  is  deposited  between  the  piers  and  at  the  entrance,  necessitating 
dredging  every  few  years.  For  this  purpose  and  for  minor  repairs  to 
the  piers  a  maintenance  fund  of  $8,000  should  be  provided. 

A  fire  in  August,  1896,  almost  obliterated  the  town,  destroying  all 
its  commercial  industries  and  wiping  out  most  of  the  business  and  resi- 
dence portions. 

This  work  is  in  the  collection  district  of  Superior,  Mich.  Nearest  port;  of  entry, 
Marquette,  Mich.  A  light  is  shown  on  the  outer  end  of  the  west  pier  at  Ontonagon, 
Mich. 

Money  statefii-enL 

July  1,  1900,  balance  unexpended 17,821.54 

June  30,  1901,  amount  expended  during  fiscal  year 7,354.85 

July  1,  1901,  balance  unexpended 


466.69 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901 8,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


Abstract  of  appropriations /or  hnpromn 

By  act  of  Congress- 

By 

Approved  March  2,  1867  . . . 

197,600 

Approved  July  7,  1870 

10,000 

Approved  June  23,  1874 

23,000 

Approved  March  3,  1875  . . . 

25,000 

Approved  August  14, 1876 . . 

15,000 

Approved  June  18,  1878 

15,000 

Approved  March  3,  1879  ... 

17,000 

Approved  June  14, 1880 

15,000 

Approved  March  3,  1881 ... 

20,000 

Passed  August  2,  1882 

Approved  July  5,  1884 

20,000 

15,000 

improving  harbor  at  Ontonagon,  Mich, 

By  act  of  Congress — 

Approved  Augusts,  1886...  $13,000 

Passed  August  11,  1888 12, 500 

Approved  September  19,1890  10, 000 

Approved  July  13,  1892 ....  20. 000 

Passed  August  7,  1894 7,000 

Passed  June  3, 1896 10,000 

Received  on  account  of  dam- 
age to  piers 28 

Total 345,128 


COMMERCIAL  STATIffTlCS,   ONTONAGON,  MICH. 

Arrivals  and  clearances  of  vessels  for  1900. 


Arrivals. 

Clearances. 

Number. 

Tonnage. 

Number. 

Tonnasre. 

Bteam 

84 
4 

23,000 
1,000 

84 
4 

28,000 

Ball 

1,000 

Total 

88 

24,000 

88 

24,000 
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Arrivals  and  clearances  of  vessels  for  seven  years. 


Year. 

Arrivals. 

Clearanccfl. 

ToUl. 

1893 

a77 
211 
494 

107 
197 
88 

77 
211 
492 

154 

1894 

422 

1895 '. 

986 

1896 

1897      ,            

88 
107 
197 

88 

176 

1898 

214 

1899 

394 

1900 

176 

a  In  addition  there  were  a  number  of  arrivals  during  the  eeaaon  of  both  steam  and  sailing  vessels 
seeking  refuge  during  heavy  weather,  and  frequent  arrivals  of  fishing  and  other  tugs. 
b  No  report. 

Principal  articles  of  import  and  export  for  1900. 


Imports. 

Tons. 

Exports. 

Tons. 

General  merehandise -- 

2,007 
8«) 

General  merchandise 

97 

Coal 

Lumber 

3,750 
143 

Fish 

Copper 

1,005 

Total   . 

Total      

o2,867 

54,995 

a  Does  not  include  200,000  feet  of  logs.  b  Does  not  include  1,100,000  feet  of  logs. 

Receipts  and  shipments  for  six  years. 


Year. 

Tons. 

Year. 

Tons. 

1898 

178,100 

182,790 

181,060 

(a) 

1897 

(a) 

1894 

1898 

1899 

1900 

187,060 

8,218 

67,862 

1895 

1896 

a  No  report. 


b  1,800,000  feet  of  logs  not  included. 


Through  error  in  the  reports  made  to  this  office,  the  quantities  of  lumber  of  all 
kinds  in  reports  previous  to  1899  were  given  one  thousand  times  too  large. 


K  K  6. 


IMPROVEMENT    AND    OPERATING  AND  CARE  OF  WATERWAY  FROM 
KEWEENAW  BAY  TO  LAKE  SUPERIOR,  MICHIGAN. 

A  full  history  of  this  work  and  of  its  purchase  by  the  United  States 
is  ^iven  in  Appendix  II,  Part  III,  Report  of  the  Chief  of  Engineers, 
United  States  Army,  1892,  under  the  title  of  "Portage  Lake  and  Lake 
Superior  canals  across  Keweenaw  Point,  Michigan." 

The  full  report  of  The  Board  of  Engineers,  constituted  in  compliance 
with  the  provisions  of  the  river  and  harbor  act  of  August  6,  1886,  is 
given  in  House  Executive  Document  No.  106,  Forty-ninth  Congress, 
second  session. 

The  project,  as  recommended  by  this  Board  and  approved  by  the 
Chief  of  En^neers  and  the  Secretory  of  War,  provides  for  a  20-foot 
navigation  through  channels  of  120  feet  bottom  width;  for  the  exten- 
sion of  the  Keweenaw  entrance  pier,  2,800  feet  to  20  feet  depth  in 
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Keweenaw  Bay;  for  two  breakwater  piera,  each  about  2,740  feet  long 
at  the  upper  entrance,  and  for  revetting  the  banks  of  all  the  artificial 
channels. 

Maps  of  this  waterway  are  given  in  the  annual  report  for  1896, 
pages  2364  and  2365. 

At  the  time  of  purchase  by  the  United  States  there  was  a  very  poor 
13-foot  navigation;  the  channel  was  narrow  and  crooked,  with  many 
sharp  bends;  it  was  jworly  marked  and  lighted;  the  entrance  piers  were 
in  a  very  had  condition;  the  revetments  were  rotten,  or  entirely  gone, 
and  there  was  a  heavy  tax  on  the  commerce  through  the  canals  in  the 
shape  of  a  tonnage  charge. 

This  charge  was  abolished  when  the  United  States  assumed  control 
of  the  canals. 

With  the  $230,000  appropriated  since  the  purchase,  but  before  the 
appropriation  of  June  4, 1897,  the  entrance  piei*s  were  repaired  and  put 
in  good  condition;  the  revetments  most  necessary  for  preserving  the 
banks  of  the  canal  were  renewed  with  substantial  timber  structures; 
the  channel  was  deepened  to  give  a  good  16-foot  navigation  at  low- water 
datum,  with  70  feet  width;  many  points  were  cut  away  and  several 
bends  eased  off,  and  Lily  Pond,  near  the  upper  entmnce,  the  passing 
place  for  vessels  and  their  harbor  of  refuge,  was  widened  to  300  feet, 
and  a  strong  bulkhead  revetment,  with  mooring  posts,  was  provided. 

The  act  of  June  3,  1896,  authorized  continuous  contracts  for  the 
improvement  of  this  waterway  to  the  amount  of  $1,065,000. 

The  following  amounts  have  been  appropriated  under  this  act  to 
carry  out  the  approved  project: 

Sundry  civil  act  of — 

June4,  1897 $350,000 

July  1,1898 450,000 

June  6,  1900 110,000 

March  3,  1901 145,000 

Total 1,055,000 

Balance  unappropriated 10, 000 

With  these  appropriations  the  following  work  had  been  accomplished 
up  to  June  30,  1900: 

At  the  lower  entrance  2,800  linear  feet  of  pier  extension  had  been 
built  at  a  cost  of  $113,743.  The  total  length  of  pier,  old  and  new,  now 
extending  into  Keweenaw  Bay  is  3,700  leet.  The  pier  extends  to  20 
feet  depth  of  water  at  low-water  datum,  and  gives  an  excellent  protection 
to  the  lower  entrance. 

Dredging  had  been  done,  under  the  Racine  Dredge  Company's  con- 
tract, to  the  amount  of  1,065,314  yards,  at  a  cost  of  $90,833,  giving  a 
very  fair  20-foot  channel  from  Keweenaw  Bay  into  Portage  Lake 
through  Portage  River. 

Pile  and  timber  revetment  of  the  channel  banks  in  Portage  River 
was  constructedto  the  extent  of  7,452  linear  feet  at  a  cost  of  $52,681. 
This  revetment  fully  protects  the  banks  in  the  cuts  and  elsewhere 
along  the  river  where  needed  from  the  wash  of  passing  vessels,  and 
will  permit  a  greater  speed  than  the  five  miles  an  houi  to  which  boats, 
by  regulations,  have  heretofore  been  limited. 

Under  the  Porter  Brothere  contract,  still  operative,  there  was  con- 
structed at  the  upper  entrance  a  total  length  of  west  pier  of  2,114  feet 
at  a  cost  of  $187,732,  viz:  Section  1,  1,450  feet;  section  2,  664  feet, 
besides  350  feet  of  crib  foundation.  At  the  framing  mill  nine  cribs  of 
100  feet  each  were  built,  but  not  sunk. 
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Under  the  Hingston  &  Woods  contract  for  widening  and  deepening 
the  Upoer  Canal  and  Lily  Pond,  still  in  force,  896,673  cubic  yards  of 
dredgea  nmterial  were  taken  out  at  a  cost  of  $82,127. 

The  removal  of  3,816  linear  feet  of  old  pile  and  crib  revetment, 
including  the  construction  of  a  temporary  crib  bulkhead  at  the  head 
of  the  canal  on  the  east  side  to  protect  the  bank  until  it  can  be  secured 
by  the  pei*manent  revetment,  was  done  under  agreement  with  John  • 
McCallum,  at  a  cost  of  $6,400. 

These  six  items  amount  to  $533',516,  exclusive  of  administration, 
inspection,  contingencies,  and  extra  work. 

About  53  acres  of  land  were  purchased  at  the  upper  entrance,  under 
condemnation  proceedings,  at  a  total  cost  of  $6,884,  and  120  acres 
bought  directly  from  the  owners,  by  quitclaim  deed,  at  a  cost  of  $300. 

The  total  amount  expended  from  the  date  of  purchase  by  the  United 
States  to  June  30, 1900,  was  $740,243.42. 

Operations  during  the  fiscal  year  ending  June  30,  1901,  have  been 
conducted  under  three  contracts,  all  of  which  are  now  in  force.  These 
contracts  are  as  follows: 

BBBAKWATBR  PIEB8  AT  UFPEB  aNTRANOB. 

Ovtttraat  with  Porter  Brothm,  of  ZhOuth,  Mrm, 

Total  amount  of  work  done  under  this  contract  from  June  30,  1900,  to  June  30, 
1901,  is  as  follows: 

Cribs: 

Cribs  built,  section  1,  west  breakwater 0 

Cribs  built,  section  1,  east  breakwater linear  feet..  1,096 

Cribs  built,  section  2,  west  breakwater do....  230 

Cribs  built,  section  2,  east  breakwater do 783 

Cribs  placed,  section  1,  west  breakwater do 200 

Cribs  placed,  section  1,  east  breakwater do 1,699 

Cribs  placed,  section  2,  west  breakwater 0 

Cribs  placed,  section  2,  east  breakwater linear  feet. .  841 

Superstructure: 

Linear  feet  placed  on  section  1,  west  breakwater 660 

Linear  feet  placed  on  section  1,  east  breakwater 666 

Linear  feet  placed  on  section  2,  west  breakwater 0 

Linear  feet  placed  on  section  2,  east  breakwater 0 

Stainpsand: 

Total  amount  of  sand  put  in  work cubic  yards..  13,127 

DBBDGINa  IN  UFFKR  GANAIi  ASD  ULT  FONDl 

CorUraawth  Emfftton  <k  Woods,  of  Bi^l^,  ^  T. 

Total  amount  of  dredging  done  under  this  contract  from  June  80, 1900,  to  June  30, 
1901,  is  as  follows: 

Section  1,  hard  material cubic  yards..  601,728 

Section  2,  soft  material do 248,306 

BXVKnfKMT  WOBK  IN  UFPEB  CANAL  AND  LILT  PONIX 

Contrael  vUh  Hugo  <k  TItm,  of  DuhUh,  Mimk 

Total  amount  of  work  done  under  the  contract  of  July  18,  1899,  from  June  80, 
1900,  to  June  30,  1901,  under  each  head  is  aa  follows: 

Begular  revetment,  12  feet  wide linear  feet..      629 

B^^lar  revetment,  8  feet  wide ...do 7,089 

Pilepier  revetment  in  Lily  Pond ...do....  4,101 
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During  a  severe  etonn  on  September  16,  1900,  three  cribs,  which  had  not  been 
entirely  filled  with  rock,  were  carried  away  from  their  poeitions  on  the  east  break- 
water and  one  of  them  considerably  damaged.  Two  of  the  cribs  were  100  feet  each 
in  length,  and  the  third  crib  97  feet  in  length.  All  were  30  feet  in  width  and  18} 
feet  in  depth.  The  damaged  crib  has  since  been  tm-ned  over  and  repaired  by  the 
contractors.  The  United  States  suffered  no  loss  from  the  displacement  of  these 
cribs,  as  they  are  maintained  at  the  contractor's  risk  until  accepted  by  the  United 
states  and  paid  for. 

FUTURE  OPERATIONS. 

In  order  to  complete  these  contracts  the  following  work  remains  to 
be  done,  all  of  which  it  is  believed  will  be  complete  daring  the  pres- 
ent season: 

Breakwater  jAett. 

[Porter  Bros.] 

Cribs: 

Cribs  to  be  placed,  section  1  east linear  feet..  197 

Cribs  to  be  placed,  section  2  west do 230 

Cribs  to  be  placed,  section  2  east do....  442 

Saperstructure: 

Saperstructure  for  section  1  east do....  1,245 

Superstructure  for  section  2  west do....  230 

Superstructure  for  section  2  east do 783 

Laige  riprap  to  be  placed  alongside  cribs  according  to  paragraph,  46  of  the 
specifications: 
1,300  linear  feet  each  side  section  1,  west  breakwater. 
1,800  linear  feet  each  side  section  1,  east  breakwater. 
560  linear  feet  each  side  section  2,  east  breakwatei^ 

Dredging, 

[HingBtoQ  A  Woods.] 

Section  1,  hard  material cubic  yards..  60,000 

Section  2,  soft  material do 50,000 

BevetfMnt  yoorh, 

[Hngo  &  TimSi  oontract  July  18, 1899.] 

Regular  revetment,  8  feet  wide linear  feet..  1,065 

Hie  pier  revetment do 659 

After  due  advertisement  a  contract  was  entered  into  June  1, 1901, 
with  Hugo  &  Tims,  of  Duluth,  Minn.,  lowest  bidders,  for  construct- 
ing about  8,000  linear  feet  of  pile  and  timber  revetment  near  the  upper 
end  of  the  Upper  Canal,  and  about  1,000  feet  of  revetment  below 
Lily  Pond  in  soft  bottom,  work  to  commence  on  July  1,  1901,  and  be 
completed  by  November  16, 1901. 

On  May  28,  1901,  a  contract  was  entered  into,  after  due  advertise- 
ment, with  the  Duluth  Dredge  and  Dock  Company,  of  Duluth,  Minn., 
lowest  bidders,  for  dredging  about  93,000  cubic  yards  of  material  in 
Portage  River.  Work  to  be  begun  by  August  1, 1901,  and  completed 
by  November  1, 1901.  The  price  to  be  paid  is  8  cents  per  cubic  yard 
for  soft  material  and  11  cents  per  cubic  yard  at  a  section  where  both 
hard  and  soft  material  will  be  encountered. 

When  the  foregoing  operations  are  finished  it  is  believed  that  the 
approved  project  wiU  have  been  successfully  completed,  with  the 
exception  of  removing  old  piers,  building. watchmen's  houses,  pur- 
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chasing  land  for  a  site  for  one  of  the  latter  at  the  lower  entrance,  pro- 
viding for  such  contingencies  and  extra  work  as  can  not  be  foreseen 
in  advance,  and  removing  such  shoal  places  as  may  develop  from  cav- 
ing, or  running  in  of  unprotected  banks  before  the  revetment  is  com- 
pleted. Should  these  snoals  be  formed  they  can  be  removed  next 
season,  provided  the  balance  of  $10,000  authorized  b^  the  act  of  June 
3, 1896,  and  not  yet  appropriated  be  made  available  m  time. 

Map>s  showing  work  completed  and  that  yet  to  be  done  are  submitted 
herewith. 

The  record  of  vessels  and  tonna^  herewith  submitted  shows  the 

frreat  amount  of  commerce  using  this  waterway  and  how  important  a 
ink  it  is  in  the  chain  of  lake  navigation. 

During  the  last  season,  that  of  1900,  the  commerce  through  this 
waterway  showed  a  considerable  increase  over  that  of  1899,  the  gain 
in  total  net  freight  tonnage  being  about  22  per  cent,  the  record  being 
as  follows:  Vessels  entering  and  aeparting,  2,948:  registered  tonnage, 
1,713,660;  net  freight  tonnage,  1,784,136;  valued  at  $57,880,129,  not 
including  local  tug  business,  estimated  at  $1,000,000. 

OPERATINO  AND  OARE. 

Location. — ^Ihe  Portage  Lake  ship  canals  constitute  the  waterway 
across  Keweenaw  Point,  in  the  State  of  Michigan,  from  Keweenaw 
Bay  to  Lake  Superior,  there  being  about  25  miles  of  water  route, 
consisting  of  5^  miles  of  Portage  River  with  its  four  cuts,  17  miles  of 
Portage  Lake,  and  2i  miles  in  the  upper  canal  from  the  head  of  Port- 
age Lake  to  Lake  Superior. 

Under  authority  of  the  river  and  harbor  act  of  September  19,  1890, 
the  Secretary  of  War  allotted  $8,300  for  operating  and  care  of  canals 
and  other  works  of  navigation,  to  be  applied  to  Portage  Lake  and 
Lake  Superior  canals,  Michigan,  for  the  nscal  year  ending  June  30, 

The  approved  project  for  the  expenditure  of  this  allotment  is  to 
maintain  the  deptn  and  width  obtained  by  the  work  of  improvement; 
to  keep  a  record  of  the  vessels  and  their  tonnage  using  the  canals;  to 
exercise  the  necessary  care  in  enforcing  regulations  for  the  use  of  the 
canals;  to  make  fi^equent  surveys  to  determine  changes,  and  to  check 
up  work  done  in  dredging;  to  guard  against  encroachments  on  the 
legally  established  harbor  lines,  and  to  perform  other  work  incident 
to  the  operation  and  care  of  the  canals.  The  amount  allotted  has  been 
expended  in  removing  35,000  cubic  yards  of  material  from  the  upper 
canal,  under  contract  with  Kingston  &  Woods,  of  Buffalo,  N.  Y.,  at  a 
cost  of  $3,850,  and  in  carrying  out  the  usual  routine  requirements  of 
the  project 

The  least  depth  in  Portage  River  for  the  full  channel  width  of  120 
feet  is  18  feet. 

A  contract  has  been  entered  into  with  the  Duluth  Dredge  and  Dock 
Company  to  do  dredging  under  "Improving  waterwajr  in  Portage 
River"  that  will  probably  put  the  channel  in  good  condition;  work  to 
commence  August  1, 1901.  In  the  upper  canal  it  is  impossible  to  main- 
tain a  channel  of  any  positive  depth  while  the  dredges  are  working, 
and  until  after  the  revetment  work  to  protect  the  banks  is  completed. 
Eighteen  feet  depth  of  water  can  be  counted  on  for  the  present,  and 
with  the  exception  of  about  2,000  linear  feet  of  canal,  a  depth  of  21 


Digitized  by  VjOOQIC 


2872   REPORT  OF  THE  CHIEF  OP  ENGINEERS,  U.  8.  ARMY. 

feet  prevails.  Both  the  work  of  dredging  and  reretment  construction 
are  expected  to  be  completed  in  November,  1901. 

The  railroad  and  wagon  road  bridge  across  Portage  Lake,  between 
Houghton  and  Hancock,  continues  an  obstruction  to  navigation,  by 
reason  of  the  narrowness  of  the  draw  openings.  A  special  report  on 
this  has  been  submitted,  in  which  it  is  recommended  that  the  owners 
(Houghton  County)  be  required  to  replace  the  present  drawspan  by 
one  constructed  in  accordance  with  plans  submitted  to  the  Secretary 
of  War  by  the  supervisors  of  Houghton  County  and  approved  by  him 
January  7,  1901. 

This  waterwav  is  located  in  the  district  of  Superior,  Michigan,  with 
Houghton,  Mich.,  as  the  nearest  port  of  entry.  At  the  BLeweenaw 
Bay  entrance  there  is  a  United  States  light-house  on  the  point  one- 
half  mile  north  of  the  entrance,  and  two  range  lights  for  guiding  in 
through  cut  1.  A  temporary  light  hns  also  ^en  placed  on  the  outer 
end  of  the  pier  at  Portage  entry.  Besides  tiie  two  range  lights  at 
Portage  entry,  there  are  16  single  and  range  lights  along  Portage 
River,  two  of  them  being  range  lights  at  the  head  of  the  river.  Along 
Portage  Lake  there  are  single  lights  at  Pilgrim  Point  shoal,  at  Osceola 
Dump,  at  Atlantic  Dump,  at  Coles  Creek,  at  Harrington  Island,  and 
at  High  Point,  and  range  lights  near  head  of  Portage  Lake  to  be  used 
after  rounding  High  Point,  and  two  range  lights  at  Portage  Lake 
entrance  to  the  upper  canal.  At  the  Lake  Superior  entrance  there 
is  a  regular  United  States  light-house  on  the  west  bank  of  the  canal 
with  a  range  light  and  fog  signal  on  the  outer  end  of  the  old  west  pier. 
The  west  breakwater  is  now  so  nearly  completed  that  there  shouM  be 
a  good  light  and  a  fog  si^al  at  the  outer  end  of  this  breakwater. 
The  channel  in  Portage  River  and  shoal  places  along  Portage  Lake 
are  now  well  marked  by  buoys. 

The  inunediate  charge  of  this  waterway  has  continued  under  the  man- 
agement of  Mr.  G.  A.  Marr,  as  assistant  engineer  and  superintendent 

Money  statements. 

nCFBOVSMENT. 

July  1 ,  1 900,  balance  unexpended |d99, 751. 11 

BeimbuTsement  by  Quartermaster's  Department,  October,  1900 ^  5. 47 

Amount  appropriated  by  sundry  dvil  act  approved  March  3, 1901 145, 000. 00 

544,756.58 
June  30, 1901,  amount  expended  during  fiscal  year 281,603.88 

July  1,  1901,  balance  unexpended 263,152.70 

July  1,  1901,  outstanding  liabilities 50,897.92 

July  1,  1901,  balance  available 212,254.78 

July  1,  1901,  amount  covered  by  uncompleted  contracts 182, 500. 42 

Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

^  15.47  credited  this  appro]priation  account  reimbursement  by  Quartermaster' s  Depart- 
ment, October,  1900,  for  mileage  paid  Michigan  Central  Railroad  in  November,  1898. 
Certificate  settlement  No.  13026,  k  D.  22433/60,  Octob^  24,  190a 
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July  1,  1897,  amount  allotted  for  fiscal  year  1898 |8,800 

June  30,  1898,  amount  expended  during  fiscal  year 8, 300 

July  1,  1898,  amount  allotted  for  fiscal  year  1899 8,300 

June  30,  1899,  amount  expended  for  fiscal  year  1899 8,800 

July  1,  1899,  amount  allotted  for  fiscal  year  1900 8,300 

June  30,  1900,  amount  expended  for  fiscal  year  1900 8,300 

July  1,  1900,  amount  allotted  for  fiscal  year  1901 8,300 

June  30,  1901,  amount  expended  for  fiscal  year  1901 8,300 

July  1, 1901,  amount  allotted  for  fiscal  year,  1902 8,600 


Abstract  of  appropriatUms  for  improving  waieruHxy  from  Keweenaw  Bay  to  Lake8aperioT, 

Michigan, 

By  act  of  Congress- 
Approved  July  13,  1892 150,000 

Of  August  18,  1894 130,000 

Passed  June3,  1896 60,000 

Approved  June  4,  1897 360,000 

Approved  July  1,  1898 460,000 

Approved  June  6,  1900 110,000 

Approved  March  3, 1901 146,000 

Total 1,286,000 

The  following  statement  shows  the  manner  in  which  the  appropriations  have  been 
expended.  The  amount  expended  under  the  different  classes  of  work  includes  the 
cost  of  examinations,  soundings,  superintendence,  buoying,  and  contingencies: 

Dredgintt 1403,837.61 

Pierwork,  revetment,  etc 608,826.69 

Purchase  of  land : 9,184.00 

Total 1,021,847.30 


LIST  or  SXI0TINO  CX>NTRAOIB. 

Contract  with  Porter  Brothers,  of  Duluth,  Minn.,  dated  September  22,  1897, 
approved  October  13,  1897,  for  building  breakwater  piers  at  Lake  Superior  entzanoe 
to  Portage  Lake  Ship  Canal,  Michigan,  work  to  commence  May  1, 1898,  and  be  com- 
pleted November  1,  1900.  Time  extended  to  November  1,  1901,  by  authority  Chief 
of  Engineers.  September  22,  1900  (£.  D.  22661/22).  Prices  per  running  foot  (using 
white  pine  for  superstructure)  as  follows:  Section  1,  E.  and  W.,  $66.^;  section  2, 
E.  and  W.,  |24.22;  stamp  sand  in  place,  70  cents  per  cubic  yard. 

Contract  with  Hingston  &  Woods,  of  Buffalo,  N.  Y.,  for  dredging  in  widening 
upper  canal,  Portage  Lake  ship  canala,  Michigan,  dated  February  16,  1899,  approved 
March  21,  1899,  work  to  commence  May  16,  1899,  and  be  completed  November  1, 

1900.  Time  extended  by  Chief  of  Engineers  to  August  1, 1901.  Supplemental  con- 
tract dated  April  26,  1901  (E.  D.  29806/22).  Prices  per  cubic  yard:  Section  1,  11 
cents;  section  2,  9  cents.  Use  of  plant,  large,  $30  per  hour;  use  of  plant,  small,  |12 
per  hour. 

Contract  with  Hugo  &  Tims,  of  Duluth,  Minn.,  for  revetment  work.  Portage  Lake 
ship  canals,  Michigan,  dated  July  18,  1899,  and  approved  August  17,  1899,  work  to 
commence  June  1,  1900,  and  be  completed  November  1,  1901.  Supplemental  con- 
tract changing  width  of  revetment  from  12  to  8  feet,  in  above  contract,  entered  into 
January  18,  1900,  and  approved  by  Chief  of  Engineers  February  21,  1900,  and  by 
Secretary  of  War  March  1,  1900.  Prices:  Regular  revetment,  8  feet  wide,  f7.76  per 
linear  foot;  pile  pier  revetment,  $11.66  per  linear  foot;  crib  pier  revetment^  $22  per 
linear  foot 

Contract  with  Hugo  &  Tims,  Duluth,  Minn.,  for  revetment  work,  dated  June  1, 

1901,  approved  June  19,  1901,  work  to  commence  July  1,  1901,  and  be  completed 
November  16,  1901.  Prices:  Regular  revetment  above  Lily  Pond,  hard  bottom, 
$10.12  per  linear  foot;  regular  revetment  below  Lily  Pond,  soft  bottom,  $9.48  per 
linear  loot;  two  pile  clusters,  complete,  $76  each. 

Contract  with  Duluth  Dredge  and  Dock  Company,  Duluth,  Minn.,  for  dredging  in 
Portage  River,  dated  May  28, 1901,  approved  June  6, 1901,  work  to  commence  August 
1,  1901,  to  be  completed  November  1,  1901.  Prices:  Section  1,  11  cents  per  cubic 
yard;  section  2,  8  cents  per  cubic  yard;  use  of  plant,  $16  per  hour. 
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CX>10aERCIAL  STATISnCB. 

SUxMstics  of  vesseU  pasting  through  the  canals  during  the  calendar  year  1900. 


Bound  up. 

Bound  down. 

Number. 

Net 
toniu«e. 

Number. 

Net 
tonnage. 

Bt^m 

1,244 
666 

828,846 
821,704 

887 
801 

402,218 
160,897 

gAil 

SUUemeni  of  freight  and  passengers  carried  through  the  Portage  Lake  and  Txike  Superior 

canals  during  1900. 


Bound  np^ 

Nettonn. 

Bound  down. 

Net  tons. 

Coal,  haid 

48,606 

801,759 

4,801 

15,266 

27,851 
180,474 

12,075 

Copper 

48.156 

CoAl,80ft 

Flour 

88,817 

Mftnnftictured  iron  ..................... 

Qiain 

13,068 

Salt 

Plfflion 

8,110 

Copper 

Iron  ore.... 

61,606 

Miflcelianeoua  merchandlfle 

Lumber 

487,690 
42,465 

Ijii]nl>Qr , , 

Total 

Total 

1,069,784 

644,402 

Pafmengeiv 

PaflMngem 

16,331 

18,544 

RECAPITULATION. 


Bound  up. 

Bound  down. 

1900. 

1899. 

1900. 

1899. 

Total. 

Uppey 
Canal. 

Total 

Canal. 

TotaL 

UppM 
Canal. 

Total 

Upper 
Canal. 

Number  of  Teaoela 

1,810 

1,150,660 

1,089,734 

16,881 

1,810 

843,172 

447,947 

14,968 

1.560 
912,959 
886,648 
17,128 

1,288 
807,610 
840,837 
13,742 

1.188 

563,110 

644,402 

16,544 

800 

862,892 

589,410 

14,461 

892 

408,663 

686,186 

17,691 

626 

Net  tonnage 

293,091 

Freight. .r. tona.. 

PMOongea number.. 

476,621 
18,032 

Statistics  of  tugs  passing  through  the  canals  during  the  calendar  year  1900. 


Bound 
up. 

Bound 
down. 

Trips           

, number.. 

644 

18,145 

6 

885 

50 

85 

6,116 

6.120 

6,110 

600 

6,400 

422 

1,200 

65,060 

574 

480 

90 

528 

Ne£^  tonnage .................^..^Tr^xr-^.-r.. 

tons.. 

17,486 

Vessels    

n  umber . . 

12 

SOOWB 

do.... 

861 

Rafts r rr 

do.... 

68 

Booms. -■, Tr--r 

do.... 

62 

lOgB 

Mfeet.. 

16,008 

Lumbcnr 

do.... 

'130 

Timber r, 

do.... 

600 

gand           

tons.. 

Railroad  ties 

number. . 

cords. . 

Coal 

tODS.. 

160 

Buildinff  stone 

do.... 

MlnoAllAiiAonfi  TnArchiUKliM            ...            ... 

do.... 

Ilanntefftorad  Iron 

do.... 

60 

n.v                      -            

do    -- 
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Slaiistics  ofveneU  panmg  through  the  Upper  Canal  {Portage  Lake  ship  cofnals)  for  the 

calendar  year  1900, 


Bound  np.... 
Bound  down . 


Steam  yenelfl. 


Number. 


no 

667 


Net  ton- 
nage. 


629,848 
260»608 


SaOiBg  vessels. 


Number. 


400 


Net  ton- 
nage. 


218,824 
112,884 


Cargo  (net 
tona). 


447,947 
689,410 


PaaRen- 
gers. 


14,968 
14,451 


BeoapiJtalaJlum  (Portage  Lake  thip  oonoZs), 


Bound  np  and  down. 

Tear. 

Number 
of 

veaseli. 

Netieffla- 

tered 
tonnage. 

Total 
freight. 

Number 
of  pa»- 
aengeia. 

1892 

1,470 
1,408 
1,724 
1,781 
1,774 
1,626 
2,176 
2,442 
2,948 

666,068 

669,610 

860,618 

966,779 

1,028,979 

985740 

1,887,810 

1,816,622 

1,718,660 

80,098 
27,084 
82,686 
24,809 
41,262 
84,936 
80,405 
84,714 
82,875 

1893 

18©4 

1896 

1806 

1897 

1898 

1899 

1900 : 

There  has  generally  heen  some  difficulty  in  getting  fall  reports  from  vessel  captains 
for  statistics,  but  after  the  close  of  navigation  last  season  quite  full  reports  were 
obtained  from  all  vessels  using  these  canals,  except  three  or  four,  by  writing  to  the 
captains  when  known,  or  to  the  owners,  with  better  results  than  m  any  previous 
season.  During  the  season  there  was  a  large  increase  in  net  registered  tonnage  and 
in  the  number  of  sail  vessels,  or  baiges  other  than  steam,  but  a  less  number  of  steamers. 
As  all  sail  vessels  and  barges  are  towed  through  as  consorts  to  some  steamer,  it 
shows  that  steam  barges  are  taking  more  vessels  at  a  tow  than  formerly.  For  com- 
parison between  the  seasons  of  navigation  of  1899  and  1900,  the  total  number  of  ves- 
sels bound  up  in  1899  was  1,550,  with  a  tonnage  of  912.959  net  tons  and  886,648  net 
tons  of  freight;  and  in  1900  the  total  number  of  vessels  bound  up  was  1,810,  with  a 
tonnage  of  1,150.550  net  tons  and  1,089,784  net  tons  of  freight  For  the  bound-down 
traffic  in  1899  there  was  a  total  number  of  892  vessels,  wiSi  a  tonnage  of  403,663  net 
tons  and  536,136  net  tons  of  freight;  while  in  1900  the  total  numl^r  of  vessels  was 
1,138,  with  a  tonnage  of  563,110  net  tons  and  644,402  net  tons  of  freight — quite  a 
perceptible  increase.  To  give  a  comparative  statement  for  up  and  down  business 
combmedy  the  following  table  is  submitted: 


Itema. 


Price  per  unit 


1899. 


1900. 


Total  valuation. 


1899. 


1900. 


Coal,  soft 

Ck>al,hard 

Flour 

Wheat 

Other  grain 

Manufactured  iron . 

Pig  iron 

Iron  ore 

Salt 

Copper 

Lumber 


Uding  stone. 
Unclaaedfied  .... 


tone.. 

....do.... 
. .  barrela. . 
.bushela.. 
....do.... 

tona.. 

....do.... 
....do.... 
..barrela.. 

tona.. 

..M.feet.. 
....do.... 

tona.. 

....do.... 


Total. 


18.80 

6.25 

8.75 

.75 

.70 

60.00 

20.00 

2.00 

.86 

840.00 

16.60 

10.00 

6.60 

100.00 


18.80 
6.25 
8.76 


.70 

60.00 

16.00 

2.26 

.90 

840.00 

14.00 

11.00 

6.60 

100.00 


$1,966,084.90 

245,726.26 

1,288,623.76 

185,496.00 

122,709.80 

1,609,260.00 

189,200.00 

118,028.00 

87,688.00 

24,588,800.00 

8,810,278.00 

897,860.00 

257.354.60 

20,627,800.00 


64,994,848.70 


12,650,292.70 

254.667.00 

1,249,406.26 


865,629.60 
286,860.00 
129,760.00 
188,618.50 
96,174.00 

28,672,880.00 

8,517,262.00 

232,864.00 

428,020.00 

22,868,700.00 


67,380,129.05 
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This  table  dves  only  the  regular  through  businesB  of  these  canals  both  ways. 
Besides  this,  there  is  a  large  local  business  done  by  tugs  with  scows,  booms,  etc, 
transporting  lumber,  charcoal,  cord  wood,  hay,  etc.,  and  towing  rafts  of  logs  and 
timber  between  points  around  Portage  Lake  and  Torch  Lake,  amounting  in  value  to 
about  $1,000,000.  There  are  also  load  steamers  plying  between  towns  along  Portage 
Lake  that  are  not  expected  to  make  any  reports  unless  they  use  Portage  JEtiver  or 
the  Upper  Canal. 

TRAMSFOBTATTON  UNXB.  . 

Some  of  the  principal  lines  of  vessels  using  these  canals  for  the  season  of  1900  and 
up  to  the  present  are  as  follows: 

The  lake  Mifthigan  and  Lake  Superior  Transportation  Company,  Chicago,  HI. . .    4 
The  Erie  and  Western  Transportation  Company  (Anchor  Lme),  Buffalo,  N.  Y. .  14 

The  Western  Transit  Company.  Buffalo,  N.  Y 14 

The  Union  Transit  Company,  Buffalo,  N.  Y 6 

James  Davidson,  Bay  City,  Mich .^ 15 

M.  Sicken,  Marine  City,  Mich 9 

Hines  Lumber  Company,  Chicago,  111 14 

F.W.Gilchrist  Alpena,  Mich 6 

Soper  Lumber  Company,  Chicago,  111 3 

Duluth  and  Atlantic  Transportation  Company,  Cleveland,  Ohio 2 

A.  Booth  ACo.,  Duluth,  Minn 2 

White  line  Transportation  Company,  Duluth,  Minn 2 

The  above  table  gives  onl^r  some  of  the  principal  transportation  lines  that  are  using 
these  canals  regularly.  Besides  these  there  are  many  vessels  belonging  to  other  lines 
and  to  individuals,  and  many  large  steel  steamers  and  baives,  some  of  them  towing 
several  vessels  or  barges,  which  use  this  route  frequently.  The  business  of  togs  tow- 
ing vessels,  rafts,  scows  loaded  with  stone,  wood,  lumber,  etc,  through  theae  canals 
is  also  quitalaige. 


Summary  of  expenditi»a  made  from  appropriation  for  operaim^  and  care  ofeanaU  and 
other  works  of  wwiffotion  (uM^/Smte),  act  ofJuiyS^  1884,  appUed  to  Forkige  Lake  and 
Lake  Superior  canale  durmg  fkoal  year  X901. 


Date. 

Office 
expense. 

Field 
■ervioe. 

MlfceUa- 
neoQS. 

Dredging. 

ITotol. 

1900. 

^1242.00 

19.00 

204.00 

152.00 

127.00 

114.00 
102.00 
114.00 

1667.00 

$168.22 

6.00 

128.66 

106.70 

19.47 

1992.22 

ScScnibcr 

24.00 

October 

221.00 
274.00 
418.00 

78.00 
78.00 
98.00 

660.56 

NoYcmber 

632.70 

PfKMnnber 

664.47 

1901. 
J^aaarf 

192.00 

Febroftiy 

180.00 

March..' 

912.  on 

April 

60.80 

60.80 

fiS^;;::;::::::::::;:::::;:::::;:;::::::: 

204.00 
182.00 

689.60 
264.66 

748.60 

JWOib 

1.20 

88,850.00 

4,217.75 

^tal ••••.••• 

1,410.00 

2,668.06 

471.96 

8,860.00 

8^800.00 

X 
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KK7. 

IMPBOYBMENT  OF  HABBOB  AT  MARQUETTE,  MICHIQAH. 

Originally  this  harbor  was  entirely  unprotected  from  northeast 
storms. 

Projects  were  adopted  in  1868  and  1888  for  the  erection  of  a  break- 
water, composed  of  timber  cribs  ballasted  with  rock,  extending  from 
the  shore  into  the  bay  a  distance  of  3,000  feet  This  breakwater  was 
completed,  practically  as  proposed,  in  1894,  at  a  total  cost  of  t^9,732.44, 
including  repairs. 

Owing  to  the  general  decay  of  a  large  portion  of  the  original  super- 
structure and  the  certainty  that  the  whole  of  it  would  nave  to  be 
renewed  every  twenty  or  twenty -five  years,  a  project  for  a  concrete 
superstructure  for  the  whole  breakwater  was  approved  February  27, 
1890.    This  project  was  estimated  to  cost  $232,936.71. 

Of  this  concrete  superstructure  1,500  linear  feet  have  been  con- 
structed and  76  concrete  footing  blocks  have  been  built,  ready  for 
future  extensions.  (For  detailed  description  of  this  work,  with  araw- 
ings,  cost,  photographic  views,  ete.,  see  the  annual  reports,  1896, 
pagM  2366-2386;  1897,  pages  2615-2638,  and  1898,  pages  2262-2282.) 

The  amount  expended  on  this  harbor  up  to  June  80,  1900,  is 
•667,492.12,  of  which  187,769.68  was  under  the  present  project.  The 
results  have  been  the  complete  protection  of  the  ore,  coal,  lumber,  and 
commercial  docks  from  storms,  and  have  demonstrated  the  stability 
and  permanency  of  the  concrete  superstructure. 

The  concrete  work  was  all  done  by  day  labor  and  materials  purchased 
by  contract  after  due  advertisement. 

No  construction  work  was  in  progress  during  the  fiscal  year  ending 
June  30,  1901. 

Owing  to  the  shortness  of  the  working  season  during  which  concrete 
can  be  mid  safely — only  five  months — it  is  very  desirable  to  have  an 
appropriation  large  enough  to  keep  up  work  with  a  full  force  through- 
out at  least  two  working  seasons. 

During  the  fiscal  year  ending  June  30, 1872,  there  were  780  arrivals 
and  clearances  of  vessels,  with  a  registered  tonnage  of  370,000  tons. 

In  1900  there  were  2,060  arrivals  and  clearances,  with  a  registered 
tonnage  of  2,776,953  tons.  In  twenty-three  years  the  commerce  of 
the  port  has  amounted  to  at  least  $106,000,000. 

Name  of  harbor,  Marquette  Harbor,  Michigan.  Collection  district, 
Marquette,  Mich.    Nearest  light-house,  Marquette,  Mich. 

Money  statemerU. 

July  1, 1900,  balance  unexpended 91)066.57 

June  SO,  1901,  amount  expended  during  fiscal  year 528.35 

July  1,  1901,  balanoe unexpended 538.22 

Amount  (estimated)  required  for  completion  of  existing  project 100, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1, 1901: 

For  works  of  improvement 960, 000. 00 

For  maintenance  of  improvement 3,000.00 


Submitted  in  compliance  with  req^uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


63,000.00 
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Almtracl  of  appnpriaUonBfir  nnpromng  harbor  crt  MarquetU,  Mich. 


By  act  of  Ooi 

Appro vecT  March  2,  1867 

(aUotment) 185,000.00 

Approved  April  10,  1869 

(aUotment) 26,780.00 

Approved  July  11,  1870.  26, 000. 00 

Approved  March  3, 1871 .  60, 000. 00 

Approved  June  10, 1872.  50, 000. 00 

Approved  March  3, 1873.  15, 000. 00 

Approved  June  28, 1874.  15, 000. 00 

Approved  March  3, 1875.  15, 000. 00 

Approved  June  18, 1878.  2, 000. 00 

Approved  Augu8tl4, 1878  2, 000. 00 

Approved  March  3, 1879.  1, 500. 00 

Approved  June  14, 1880.  1, 000. 00 

Paned  August  2, 1882  ..  16^000.00 


By  act  of  CongreoK- 

Approved  July  5, 1884..  $6,000.00 

Approved  August  5, 1886  10, 000. 00 

Of  August  11, 1888 25,000.00 

Approved  September  19, 

1890 40,000.00 

Approved  July  13,  1892.  80, 000. 00 

Of  August  18, 1894 30,000.00 

Passed  Junes,  1896  ....  29,000.00 
Deposited    in    United 
States  Treasury  Janu- 
ary 28,  1896 327.76 

July,  1898,  repayment . .  .93 

Of  Maxch  3,  1899 25,000.00 

Total 658»558.69 


OOMMSBOIAL  BTATlSnCB,  MABQUSTTB,  MIGB. 

Arrwdb  and  dearanceB,  189^1900, 


AirlvalB. 


Glearaiioes. 


Tonnage. 


isn. 

1893. 
1884 
1886 
1896 
1S97 
1888 
1889 


'steam,  060;  sail,  256 
steam,  648;  sail,  2S4 
steam,  692;  sail,  840 
steam,  482;  saU,  249). 
steam,  710;  sail,  808). 
steam,  1,089;  sail.290). 


1900  (steam,  665;  sail,  860). 


661 
916 
797 

781 
1,018 
1,879 
1,024 


788 

661 

916 

797 

1,082 

716 

1,018 

1,873 

1,036 


1,474,002 

604,900 

900,806 

916,800 

1,586,184 

1,677,111 

1,178,468 

8,427,908 

2,776,968 


Beginning  with  1899,  Indudea  line  boats  which  do  not  report  at  custom-house  and  hare  not  been 
included  before. 

PrincifKil  arUda  of  exportt  and  vmporU^  1900. 


Exports. 

IXntt. 

Imports. 

Tons. 

Iron  ore.. .............  •••.•••••-...••• 

^486,887 

166,266 
4,040 

Goal 

224.658 

Plgiron    

Salt 

1,110 

Stone 

Railroad  iron r ..,, , , , , 

1,100 

Lumber 

General  merchandise 

5|448 

B&ilioadiion 

Oil 

82,000 

Total  imports 

2,672,742 

264,816 

Total  exports  and  imports,  2,967, 058  tons. 


VeudUmmge. 


Year. 

Tannage. 

AYcrage 
tonnage. 

1809 

8,427,908 
2,776,958 

1,246 

1900  

11884 

Doorcase 

660,950 

Increase    

88 
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Cbmparaiwe  itatement  of  receipts  and  shipmenii. 

Tons. 

1896 1,832,061 

1897 .• 2,629,618 

1898 2,491,467 

1899 2,919,339 

1900 2,937,068 


KK8. 


HARBOR  OF  REFUGE,  MARQUETTE  BAY,  MICHIGAN. 

This  work  was  ordered  by  the  act  of  Jane  3^  1896. 

For  the  descriptioii  of  the  locality  and  the  interests  to  be  benefited 
by  the  improyement  see  Annual  Report  of  the  Chief  of  Engineers,  U.  S. 
Army,  1896,  pages  2385,  2386. 

The  approved  project  is  for  the  construction  of  a  breakwater  1,000 
feet  in  length  on  the  reef  running  out  from  Presque  Isle  Point  in  a 

feneral  southeast  direction.  This  protects  the  ore  and  conunercial 
ocks  of  the  Lake  Superior  and  Ishpeming  Kailway  Company  and  the 
docks  of  the  Dead  Biver  Lumber  Company. 

This  breakwater  was  completed  to  its  full  length  in  July,  1900,  with 
the  appropriation  of  $30,000  made  in  the  act  of  March  3, 1899. 

As  extra  work,  a  decked  crib  60  by  24  by  5  feet  6  inches  was  built 
and  sunk  in  1897  at  the  inner  end  of  the  breakwater  and  extending 
toward  shore,  to  break  the  effect  of  the  waves  rolling  through  the  gap 
between  the  shore  and  inner  end  of  the  work. 

The  main  work  has  a  slope  to  the  waves  from  +0.5  foot  (L.  W.  D.) 
on  the  outside  to  +10  feet  on  the  inner  side,  the  width  being  24  feet 

An  inspection  made  in  May,  1901,  shows  the  entire  work  to  be  in 
excellent  condition,  although  some  erosion  of  the  shore  in  the  vicinity 
has  been  caused  by  waves  and  currents  passing  through  the  gap 
between  the  breakwater  and  the  shore. 

Total  expended  to  June  30, 1900,  $31,206.64. 


Money  statement. 

led 

d  during  fiscal  year  . 

July  1, 1901,  balance  unexpended 837.09 


Jaly  1,  1900,  balance  unexpended $18,794.36 

June  30, 1901,  amount  expended  during  fiscal  year 17,957.27 


AhttnKi  ofapprcpricOumsfor  harbor  ofr^uge^  MarqaetU  Bay^  Michigan, 

Act  of  OongreeB— 

Ptosed  June3,  1896 $20,000 

Approved  March  3,  1899 80,000 

Tbtal 60,000 
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OOMMBBdAL  STATISnOB., 


Shipments. 

TODB. 

Receipts. 

Tons. 

Iron  ore 

1,510,168 
14,626 

Coal 

63,815 

T/imber.  9.000.000  fe^t 

Total 

1,634,788 

ReceipU  and  Mpments  for  Jive  years. 


1896. 

1897. 

1898. 

1889. 

1900. 

ReoeKpli 

Tms. 

8,628 
889,266 

2bn«. 
27,918 
1,087,880 

Tom, 
86,096 
1,118,989 

Tbns. 
It  437;  268 

abns. 

68,815 
li  624, 788 

Shipmenti 

Total 

847,781 

1,095,248 

1,166,086 

1,475,787 

1,678,608 
102,816 

Increase  ISOO  orer  IBM 

ArrimU  and  departures  ofveaedsfirr  two  years. 


Arriyals. 

Depai^ 
turea. 

Total. 

1900 

624 
683 

624 
688 

1,048 
1,166 

1889 

Pom  Mm X 

60 

68 

118 

Approximaie  value  of  eommerc^ 

1806 1765,000 

1897 2,410,000 

1898 % 2,500,000 

1899 3,250,000 

1900 8,418,898 


K  K9. 


IMPROVEMENT  OP  HARBOR  OF  REFUGE  AT  GRAND  MARAIS,  MICHIGAN. 

Originally  the  harbor  of  Grand  Marais,  Mich.,  was  accessible  only 
for  vessels  drawing  less  than  9  feet.  Once  within  the  bay  there  is 
ample  depth  to  float  the  largest  vessels.  As  a  harbor  of  refuge  it  is 
of  importance  to  the  shipping  navigating  the  lakes  in  this  vicimtj. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1881. 
It  provides  for  parallel  piers,  500  feet  apait,  to  extend  from  high  water 
mark  to  a  depth  in  the  lake  of  22  feet  at  ordinary  low  water.  Through 
the  spit  and  between  these  piers  a  channel  to  be  dredged  having  a 
width  of  800  feet  and  a  depth  of  18  feet  at  ordinary  low  water  at  its 
harbor  end,  and  a  width  of  600  feet  and  a  depth  of  20  feet  at  its  lake 
end,  where  it  reaches  the  20-foot  curve. 

The  west  pier  is  now  1,656  feet  long,  including  100  feet  of  pile  dike, 
and  the  east  pier  1,153  feet  long,  including  100  feet  of  pile  dike. 

A  careful  and  comprehensive  survey  made  in  the  fall  of  1894  showed, 
when  compared  with  previous  surveys,  that  the  harbor  was  slowly  but 
surely  filling  up  by  the  sand  rolled  in  by  the  waves  through  the  inter- 
val of  5,700  feet  between  the  east  pier  and  the  eastern  shore. 
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This  fact  necessitated  an  amendment  of  the  project  by  providing  for 
a  close  pile  dike  across  this  open  interval.  This  was  approved  by  the 
Chief  of  Engineers  December  21,  1894. 

A  channel  150  feet  wide  and  17  feet  deep  was  dredged  oat  between 
the  piers  in  1889. 

An  examination  made  in  June,  1890,  showed  considemble  shoaling, 
and  in  1891  it  was  again  dredged,  this  time  to  a  width  of  176  feet  ana 
a  least  depth  of  over  17  feet.  A  partial  survey  made  in  June,  1893, 
showed  a  shoaling  to  14  feet,  principally  opposite  the  portion  of  the 
west  pier  which  extends  beyond  the  east  pier,  so  that  with  any  swell 
on  it  would  not  be  safe  to  bring  in  a  vessel  of  more  than  12  feet  draft. 

An  examination  made  in  June,  1894,  showed  that  there  was  a  least 
depth  of  15.5  feet  along  the  channel,  and  this,  as  before,  opposite  the 
west  pier  where  it  extends  beyond  the  east  pier.  An  examination 
made  m  May.  1900,  showed  a  least  depth  of  about  14  feet. 

The  pile  dfike,  5,700  feet  long  from  the  east  pier  to  the  easterly 
shore,  completed  in  1897  to  fence  off  the  sand  banks  which  were 
gradually  encroaching  on  the  deep  water  of  the  harbor,  is  in  good 
condition,  except  in  two  places  aggregating  about  150  feet  in  length, 
where  minor  repairs  are  needed.  It  is  being  graduallv  stren^henea 
by  sand  accumulating  against  it.  The  protection  afforded  by  it  to  the 
bay  behind  it  has  oeen  extensively  utilized  for  the  booming  and 
storage  of  logs. 

The  act  of  March  3,  1899,  appropriated  (25,000  for  continuing  the 
improvement  of  this  harbor.  Ten  thousand  dollars  of  this  was  expended 
in  1899  in  repairs  to  the  piers  under  contract,  after  due  advertisement, 
and  the  balance  was  expended  in  1900  in  extending  the  east  pier  200 
feet.  To  give  the  foundation  full  time  to  settle  into  final  position 
befoi-e  putting  on  the  superstructure  four  50-foot  cribs  were  sunk  in 
extension  of  the  east  pier  and  decked  over  temporarily.  After  final 
settlement  the  decking  over  the  open  pockets  will  be  removed  and  the 
'  superstructure  put  on  under  a  future  appropriation. 

The  amount  expended  on  the  above  project  as  amended  in  1894,  up 
to  the  close  of  the  fiscal  year  ending  June  30,  1900,  was  $314,989.27. 

An  allotment  of  $500  was  made  from  the  appropriation  for  ^^  Emer- 
gencies in  river  and  harbor  works"  (act  of  June  6, 1900)  for  repairs  to 
tne  west  pier.  The  repairs  were  made  under  oral  agreement  during 
October,  1900,  by  Powell  &  Mitchell,  the  contractors,  on  the  pier 
extension  at  that  time,  at  a  total  cost  of  $348.32,  and  the  balance  of  the 
funds  returned  to  the  Treasury. 

To  serve  as  a  proper  harbor  of  refuge  for  all  classes  of  vessels,  the 
entrance  should  nave  a  safe  navigable  depth  of  20  feet  throughout. 

The  sand  about  Grand  Mai*ais  shifts  extensively,  and  to  secure  the 
depth  called  for  in  the  present  project  the  piers  should  be  fully  and 
rapidly  extended  to  the  22-foot  curve,  and  a  channel  dredged  out 
between  the  piers.  To  preserve  this  channel  it  is  quite  probable  that 
dredging  will  have  to  be  done  annually  or  biennially. 

Estimated  cad  of  pr  eject 

Original  estimate  (see  Report  of  Chief  of  Engineers,  ISSl,  p.  2053) $450, 000 

Modified  by  authority  of  Chief  of  Engineers,  December  21, 1894,  to  mclude 
pile  dike 34,000 

Total 484,000 

Appropriated 330,698.32 

ENG  1901 181 
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The  commerce  of  this  place  has  increased  from  1,910  tons  in  1887  to 
135,766  tons  in  1900. 

This  work  is  in  the  collection  district  of  Superior,  Mich.;  nearest  port  of  entry, 
Marquette,  Mich. ;  nearest  light-house,  Grand  Marais,  Mich. 

Money  statemenb. 

July  1,  1900,  balance  unexpended $15,260.73 

June  30, 1901,  amount  expended  during  fiscal  year ' ^15, 253. 95 

July  1,  1901,  balance  unexpended 


6.78 


'Amount  (estimated)  required  for  completion  of  existing  project 153, 401. 68 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement 1100,000.00 

For  maintenance  of  improvement 5,000.00 


Submitted  in  compliance  with  req^uirements  of  sundry  civil  act  of  June 
.    4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


105,000.00 


AhstrcLCt  of  appropriatUms  for  improving  harbor  of  refuge  at  Orand  Marais,  Mich. 


By  act  of  Congress — 

Approved  June  14, 1880.  $10, 000. 00 

Approved  March  3, 1881  20, 000. 00 

Passed  Aueust  2, 1882. . .  40, 000. 00 

Approved  July  5, 1884  . .  35, 000. 00 

Approved  August  5, 1886  26, 250. 00 

Of  August  11, 1888 50, 000. 00 

Approved  September  19, 

1890 50,000.00 


By  act  of  Congress — 

Approved  July  13, 1892  .  $30, 000. 00 

Of  August  18, 1894 20, 000. 00 

Passed  June  3, 1896 24, 000. 00 

Approved  March  3, 1899.  25, 000. 00 
Allotted  from  act  June  6, 

1900 348.32 


Total 330,598.32 


COMMERCIAL  STATISTICS. 

Arrivals  and  clearances  of  vessels  at  Grand  Marais,  Mich. 


Year. 

Steam  veesels. 

Sailing  and  towing 
vessels. 

Total  ar- 
rlvaU. 

Clearances. 

Number. 

Tonnage. 

Nomber. 

Tonnage. 

1892 

155 
187 
160 
219 
224 
287 
810 
302 
886 

155 
198 
a  193 
263 
828 
404 
435 
432 
429 

155 

1893 

26,645 
69,300 
78,000 
210,000 
800,000 
345,000 
880,000 
290,800 

11 
3 

44 
104 
117 
125 
130 

96 

10,000 

197 

1894     

192 

1895 

26,800 
100,000 
200,000 
250,000 
170,000 
120,400 

261 

1896 

828 

1897 

403 

1898 

435 

1899 

432 

1900 

428 

a  Includes  80  barges. 
Principal  articles  of  export  and  import 


Exports. 


Lumber  and  logs 

Shingles 

Lath 

Fish 

Total 

Valuation 


Tons. 


117,566 
3,000 
8,100 

250  I 


123,906 
1987,000 


Imports. 


Merchandise 

Coal 

Hay 

Oats 

Total.. 
Valuation... 


Tons. 


6,000 
8,650 
1,000 
1,200 


11,850 
9639,000 


*  In  addition  $348.32  were  expended  on  repairs  to  west  pier  allotted  from  act  June 
6,  1900. 
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Receipts  and  shipmerUs  for  fourteen  years. 


Year. 

Tona. 

Year. 

Tons. 

Year. 

Tons. 

1887 

1,910 
6,270 
8.686 
9  406 
1,856 

1892 

6,020 
85.460 
39,250 
56,208 
90,497 

1897 

142,636 

1888 

1893 

1898 

108,825 
116.060 

1889 

1894 

1899  (not  including  logs) 

1900  including  logs)  ... 

1890 

1895 

135,756 

1891 

1896 

Approximate  value  of  commerce. 

1896 1691,650 

1897 •- 1,380,675 

1898  (including  logs)  ,' 1,431,500 

1899  (not  including  logs) 1,735,500 

■1900  (including  logs)  i 1,626,000 


K  K  lo. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 

ING  NAVIGATION. 

The  steam  tug  JE.  P.  Ferry ^  belonging  to  Messrs.  King  &  Steele,  of 
Duluth,  Minn.,  was  burned  in  DulutS  Harbor  on  the  night  of  January 
18-19,  1900.  While  burning  the  tug  was  towed  to  Minnesota  Point 
and  grounded  on  the  bottom,  about  120  feet  north  of  the  Marvin  street 
city  ferry  landing  and  about  160  feet  from  shore,  where  it  burned  to 
the  water's  edge.  During  the  season  of  1900  the  boiler  and  engine 
were  removed.  In  the  storm  of  May  23,  1901,  the  wreck  drflted 
about  20  feet  farther  into  the  bay,  where  it  now  lies  under  water  of  a 
general  depth  of  about  10  feet.  The  tug  had  a  wooden  hull,  and  her 
registered  dimensions  were:  Length,  67  leet;  breadth,  15  feet;  depth, 
7.6  feet.  She  was  built  in  1873,  and  her  owners  state  that  thev  have 
almndoned  the  wreck.  The  wreck  lies  directly  in  the  path  of  the  city 
ferry,  and  is  a  menace  to  navigation  in  this  vicinity. 

By  letter  from  office  of  Chief  of  Engineers,  dated  June  12,  1901,  an 
allotment  of  $600  was  made  for  removing  the  wreck.  Under  authority 
of  this  indorsement,  public  notice  will  be  given,  and  the  proposal  of 
the  lowest  responsible  bidder  will  be  accepted,  provided  it  comes  within 
the  limits  of  tne  appropriation. 


KKii. 

NOTES  BY  J.  H.  DARLING,  ASSISTANT  ENGINEER,  ON  ROCK  FOUND  IN 
VICINITY  OF  DULUTH,  MINN. 

United  States  Engineer  Office, 

IhihUh^  Minn,,  June  ^^,  1901. 
Captain:  I  have  the  honor  to  hand  you  the  following  notes  relating 
to  rock  found  in  this  vicinity,  used  for  riprap,  etc. 
Very  respectfully,  your  obedient  servant, 

J.  H.  Darling, 

Amatant  Engineer. 
Capt.  D.  D.  Gaillard, 

Corps  of  Engineers^  U.  S.  A. 
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NOTES  ON  WEIGHT  OF  BIFRAP. 


This  paper  is  designed  to  show  the  relative  stability  of  rocks  of  different  densities, 
and,  in  particular,  the  relative  sizes  of  two  blocks  oi  different  densities  for  equal 
stability.  Also  to  ^ve  a  list  of  some  of  the  rocks  around  the  head  of  Lake  Superior 
whose  specific  gravity  has  been  determined. 


BBSI8TANCB  TO  OVEBTURNING. 


Some  theoretical  relations  will  here  be  stated  pertaining  to  cubical  blocks,  which 
are  of  simplest  f omu 


f/G.  /. 


This  figure  represents  j 
weight  per  cubic  f 
F=overtumingfo  .         _      _. 

A  force  F  sufficient  to  overturn  the  block  may  be  taken  as  the  resultant  of  a  unit 
force  f  in  pounds  per  square  foot  acting  against  a  vertical  side,  such  as  from  running 
water  or  a  wave  striking  against  it    F=sfa'.    When  F  balances  the  resistance  W  it 

a         a 
will  follow  from  principle  of  moments  that  F  2^= W  ^  and,  by  substitution, 

}pa*.    Therefore 

f=pa 

and 

f 

(2) 

For  a  cubical  block  of  another  kind  of  rock  having  a  densilr  Pi  its  size  to  resist 
overturning  from  the  same  unit  pressure  f  will  be  represented  by  at  feet  on  each 
edge,  and 

a.=l  (3) 


(1) 


*=i 


From  (2)  and  (3)  it  follows  that— 


and 


ai     P 

a!_rt 


(4) 


(6) 


a'  and  a'l  being  the  respective  volumes. 

Hence  the  volumes  of  two  cubes  of  different  densities  but  equal  stability  are 
inversely  proportional  to  the  cubes  of  their  densities. 

Also, 

(6) 


a*i= 


^  )&• 


represents  the  size  of  the  second  piece  of  rock  in  order  to  be  of  equal  stability  with 
first  piece. 
For  example,  the  force  required  to  overturn,  in  air,  a  granite  block  of  cubical  form 
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/  6  feet  on  a  side,  125  cubic  feet  in  volame,  and  weighing  170  pounds  per  cubic  fool^  is 

from  (1)  850  pounds  per  scjuare  foot.  For  a  lighter  rock,  say  sandstone  weighing 
140  pounds  per  foot,  to  resist  overturning  from  the  same  unit  force,  the  cube  would 
have  to  be  6.07  feet  on  a  side  and  824  cubic  feet  in  volume,  as  appears  from  (3)  and  (6). 

Again,  when  immersed  in  water  the  rock  loses  62  pounds  in  weight  Der  cubic  foot, 
so  that  granite  of  170  pounds  will  weigh  but  108  pounds,  and  a  cubical  block  of  125 
cubic  feet  will,  by  (1),  be  overturned  by  unit  force  of  540  pounds  per  square  foot, 
while  the  above-mentioned  sandstone  of  140  pounds  in  air  will  weigh  78  in  water,  and 
to  resist  the  force  of  540  i)Ound8  per  square  foot  would  have  to  be  6.92  feet  on  a  side 
and  contain  331  cubic  feet,  or  2.65  times  the  size  of  the  granite. 

It  also  appears  from  ( 1|  that  the  force  required  to  overturn  cubes  of  the  same  size 
but  of  different  material  is  directly  proportional  to  the  densities  of  the  materials,  or 
to  their  net  weights  if  immersed  in  water.  For  example,  two  cubes  of  125  cubic  feet 
each,  or  5  feet  on  a  side,  one  of  170  oounds  and  the  other  of  140  pounds,  would,  if 
immersed  in  water,  require  540  pounds  and  390  pounds  per  square  loot,  respectively, 
to  overturn,  the  latter  being  0.72,  or  about  three-fourths  the  former. 

For  different  sizes  of  cul^  of  the  same  material,  the  force  per  unit  of  surface  to 
overturn  is  proportional  to  the  linear  dimensions.  This  appears  from  equation  (1). 
Thus,  a  cube  oi  4  feet  on  a  side  will  stand  twice  as  much  pressure  per  square  foot  as 
one  of  2  feet  on  a  side. 

All  the  foregoing  relations  and  comparisons  between  cubical  blocks  of  different 
sizes  and  densities  nold  true  of  similar  polyhedrons  similarly  placed  with  resp^t  to 
the  forces  acting  upon  them,  as  may  be  shown  by  analogous  reasoning,  and  likewise 
in  an  approximate  way  to  rock  broken  up  into  riprap  or  rubble  by  blasting,  in  which 
there  is  a  general  similarity  among  the  pieces  of  different  sizes,  and  for  different 
kinds  of  rock. 

Blocks  deposited  in  a  pile  or  embankment  support  each  other  by  their  contact,  and 
partially  protect  each  other  from  exterior  forces,  so  that  each  will  stand  a  greater 
unit  force  before  overturning:  than  a  single  isolated  block  would  of  same  size. 

The  expressions  already  given  for  relative  stabiUt^r  of  isolated  pieces  of  similar  form 
but  of  dinerent  densities  may  be  taken  as  appljring  in  a  roughly  approximate  way  to 
riprap  loosly  piled,  and  less  accurately  to  pieces  closely  piled.  For  pieces  fitted 
tcgetner,  as  in  a  pavement  or  as  in  one  of  the  types  of  breakwater  now  under  con- 
struction at'Buffalo,  the  advantage  of  heavy  rock  over  light  rock  would  be  diminished. 

RBSIBTANCB  TO  8LIDINO. 

Referring  to  fi^.  1,  let  c=coef.  of  friction — ^that  is,  the  ratio  of  the  resistance  to 
sliding  to  tne  weight — p=density= weight  per  cubic  foot;  W = weight = pa*;  f=unit 
pressure =pound8  per  square  foot;  resistance  to  slidings=cW=cpa';  force  tending  to 
produce  movement =F=f a'. 

At  point  of  sliding  taking  place,  cW  must  equal  F  and  cpa'»fa'. 

Therefore 

F=cpa  (7) 

and 

*=^  (8) 

For  a  cube  of  another  kind  of  rock,  of  density  pi  and  of  length  of  aide  ai  to  just 
resist  sliding  from  same  unit  force 

*=^  (9) 

From  (4)  and  (5)  it  follows  that— 

*=& 

and 

a»_p-i 

Hence  the  volumes  of  two  cubes  of  different  densities  but  of  equal  stability  against 
sliding  are  inverselv  proportional  to  the  cubes  of  their  densities. 

It  will  be  notioea  tnat  this  theorem  is  identical  with  that  already  found  to  apply 
to  the  overturning.  Hence  the  same  relations  exist  between  blocks  of  similar  form 
but  of  different  size  or  different  densities  with  respect  to  sliding  as  to  overturning. 

OYERTURNINO  COMPARED  WFTH  SLIDING. 

For  a  given  cube  of  any  material  we  may  compare  the  overturning  unit  force 
f  in  equation  (1),  with  the  force  required  to  produce  sliding,  f |  in  (7).    For  this 
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purpose  we  may  consider  a  and  p  and  f  constant  and  f|  the  dependent  variable. 
Dividing  (7)  by  (1)  there  results 


and 


f,=cf 


(11) 


From  this  it  follows  that  when  the  coefficient  of  friction  is  less  than  miity  a  cul)e 
will  slide  rather  than  overturn,  and  if  c  is  greater  than  unity  the  block  will  overturn 
instead  of  sliding.  The  value  of  c  depends  on  the  roughness  of  the  block  and  the 
character  of  the  Dottom  on  which  it  rests.  It  may  vary  from  0.25  to  1.11  or  more. 
(See  Rankine's  Civil  Engineering,  p.  172.) 

If  the  block  is  not  a  cube,  the  que^^tion  as  to  whether  it  will  overturn  or  slide  will 
depend  on  the  form  as  well  as  the  coefficient  of  friction,  which  face  is  downward,  and 
the  height  of  the  center  of  gravity  above  the  base  with  respect  to  the  area  of  the  base. 

Table  1. — Table  of  relaHve  gizes  of  rocks  of  different  densUies  to  give  equal  resistance  to 

overturning  or  to  sliding. 

FROM  EQUATION  (6). 

Relattve 
siceB 

when  in 
water. 


Weight  per  cubic  feet  in  air. 


180  pounds 
170  pounds 
160  pounds 
160  pounds 
140  pounds 
180  pounds 


1 

L3 

1.7 

2.4 

8.4 

6.3 


Thus,  rock  130  pounds  per  cubic  foot,  if  used  for  riprap  \mder  water,  would  need 
to  be  in  pieces  more  than  five  times  as  large  as  those  of  180  pounds  granite  in  order 
to  stand  as  well. 

FAILURB  OF  SANDSTONE  RIPRAP. 

Observed  data  in  regard  to  stability  of  riprap  on  works  of  harbor  improvement  in 
this  district  are  quite  meager.  There  have  been  several  instances  where  sandstone 
has  been  used  for  riprap  below  water  (on  account  of  its  cheapness)  and  failed  to  stay 
in  jplaoe. 

One  case  was  at  the  Wisconsin  entrance  to  Superior  Bay.  Here  sandstone  riprap 
of  150  pounds  per  cubic  foot,  from  Fond  du  Lac,  near  Ihiluth,  in  pieces  averaging 
about  22  cubic  feet,  was  placed  in  1896  at  several  points  at  base  of  south  pier,  in 
channel,  the  top  of  the  embankment  being  at  a  depth  of  8  feet  below  low-water 
datum.  The  most  exposed  localit]^  where  this  rock  was  placed  was  50  to  200  feet 
from  outer  end  of  pier.  Here  within  a  year  the  riprap  was  moved  and  scattered  by 
the  waves  or  currents,  probably  the  former,  until  the  embankment  was  lowered  from 
3  to  6  feet.  The  waves  from  northeast  storms  have  a  fetch  of  more  than  100  miles, 
and  run  len^hwise  of  the  pier  and  embankment,  and  therefore  do  no^  break  against 
the  pier  at  tnis  point 

Granite  riprap  of  180  pounds  per  cubic  foot  was  afterwards  (in  1897-1898)  placed 
here  and  has  remained  undisturbed.  The  comparison  between  the  granite  and  sand- 
stone at  this  point  is  not  conclusive,  as  the  granite  was  in  larger  pieces,  about  twice 
the  size  of  the  sandstone,  though  on  the  other  hand  it  was  carried  up  nearer  to  the 
surface  of  the  water — that  is,  about  7  feet  from  low-water  datum,  and  therefore  sub- 
ject to  greater  wave  force. 

The  same  kind  of  sandstone  riprap  as  just  described  placed  alongside  the  same 
pier  300  feet  farther  in  toward  the  harbor  was  moved  to  a  less  extent,  and  still  less 
at  a  point  1,000  to  1,400  feet  from  the  lake  end  of  the  pier,  as  the  force  of  the  waves 
became  reduced. 

At  the  lake  end  of  the  old  south  pier  or  jetty  of  the  Duluth  Canal  there  was  placed 
in  1892  a  ouantity  of  sandstone  nprap.  I  find  no  record  of  this,  but  learn  from 
Mr.  E.  H.  Foster,  United  States  Inspector  of  that  work,  and  from  J.  H.  Crowley,  a 
prominent  deider  in  rock,  who  saw  tnis  rock,  that  it  consisted  of  one  large  scow  load 
of  dimension  sandstone  from  Cranberry  River.  These  pieces  were,  some  of  them, 
as  large  as  100  and  125  cubic  feet,  and  would  probably  average  80  or  90  cubic  feet, 
and  were  pulled  off  the  scow  by  a  tug,  one  piece  at  a  time,  into  the  water. 

Most  of  this  sandstone  disappeared.  Mr.  T.  Mackey,  who  dredged  out  the  old 
pier  and  riprap  in  November  and  December,  1900,  stated  in  regard  to  the  riprap 
at  the  lake  end  of  the  pier,  that  there  were  about  12  cords  of  pieces  too  large  to  go 
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through  the  dipper.  About  twice  this  amount  was  smaller  rock,  which  was  dropped 
through  the  dipper  into  the  dump  scow.  The  12  cords  of  larger  pieces  averaged 
about  27  or  30  cubic  feet  in  size.  There  were  two  pieces  of  about  50  or  60  cubic  feet. 
Of  the  lareer  pieces,  a  few,  not  more  than  5  or  6,  were  sandstone^  the  remainder 
granite.  He  had  been  told  that  there  had  been  a  large  quantity  of  the  lai^er  pieces 
of  sandstone  placed  there,  but  it  did  not  show  up. 

Here,  then,  was  granite  riprap  in  pieces  of  27  or  30  cubic  feet,  probable  weight  about 
175  pounds  per  cubic  foot,  alone  with  sandstone  of  80  to  90  cubic  feet  and  probable 
weight  about  135  pounds  per  cubic  foot  (132  pounds  when  partly  dry,  as  per  Table  2). 
According  to  Table  1  this  sandstone  should  be  in  pieces  four  times  as  large  as  the 
granite  for  equal  stability,  but  was  only  three  times  as  laiye,  and  therefore  less  stable 
than  the  gnmite,  according  to  theory.  So  it  might  be  displaced  while  the  granite 
remained. 

It  should  be  said,  however,  that  this  sandstone  was  a  soft  variety,  and  it  is  possi- 
ble that  it  was  worn  away  b^r  storms  during  those  eight  years,  instead  of  being  dis- 
placed or  worn  to  a  smaller  size  and  then  displaced. 

It  may  be  further  questioned  whether  the  form  of  these  sandstone  dimension 
blocks,  which  was  rectangulur,  was  as  favorable  for  stability,  when  a  lot  of  them 
was  thrown  into  the  water  at  random,  as  riprap,  as  was  the  angular,  irregular  shape 
of  the  granite  riprap. 

The  top  of  the  nprap  next  to  the  pier  was  recently  9  to  12  feet  below  low  water; 
hi^h  water  in  storms  about  2  feet  more.  The  slope  of  the  riprap  was  about  1  verti- 
cal to  2  horizontal. 

The  pier  end  presented  a  flat  vertical  face,  perpendicular  to  the  seyerest  storms,  38 
feet  wide,  and  from  11  feet  above  low  water  aown  to  the  riprap.  Afj  spray  has  often 
been  thrown  to  a  height  of  60  f«^t  or  more  by  waves  dashing  against  this  pier,  the 
reactive  force  on  the  riprap  must  have  been  considerable. 

Following  is  a  brief  description  of  some  of  the  rocks  found  aroutnd  the  western 
portion  of  Lake  Superior,  and  quarried  for  building  stone  or  rubble,  -crib  filling,  and 
riprap,  as  tested  for  weight  by  the  writer  and  others  under  this  officQ,  with  reference 
to  its  suitableness  for  pier  work.  ; 

For  determining  density  the  following  formula  was  used: 

W 

Weight  per  cubic  foot  =  62.5  ^ 

in  which  W  and  w  are  weights  in  air  and  water,  respectively.  i 

The  granite  in  Table  2  is  dark  colored,  with  fine  homogeneous  texture.  It  is 
heavier  than  most  of  the  granite  used  for  building  purposes  found  in  other  parts  of 
the  country. 

Table  2. — Rocks  from  western  Lake  Superior. 


Location. 


Description. 


Dearreeof 
moijBure.a 


Authority. 


Date. 


Num- 
ber of 
sam- 
ples 
tested. 


Weight 

fercu- 
icfoot 
in  air 
(mean 
of  sam- 
Plea). 


Portage  entrr,  Ke- 
weenaw Point, 
Michigan. 


Presqne  Isle,  Wis- 
consin, 75  miles 
from  Daluth. 
Cranberry   River, 
Wisconsin,      40 
miles  from  Du- 
luth. 
Iron    River,  Wis- 
consin, 29  miles 
from  Duluth. 
FondduLac,Wis.: 
U  miles  from 
Duluth,    on 
St.     Louis 
River. 
Duluth  Brown- 
stone  Co. 
C.  A.  Krause's 
quarry. 
KetUe  River,  Min- 
nesota. 


Sandstone: 

Fine  grain  and  ) 

uniform.             Dry.. 
Red,    used    for   UVet 

build i ng  stone    Not  stated . . 


and  riprap. 
Dense  and  unl- 
fonn. 

Soft  and  coarse 


J.  H.  Darling 
....do. ...7:. 
M.  W.  Lewis . 


Aug.— ,1897 

do 

Sept  — ,  1897 


I  samples  V 
to  fairly  V 


First  4  samples 
soft 
hard. 


Strong  and  dur- 
able. 


Very  hard,  fine 
grained,  and 
durable. 


Dry. 


.do. 


.do. 


.do.. 


J.  H.  Darling 


Aug.—,  1897 


Pounds. 
136 
141 
188 


132 


Wet  ... 
Qreen  . 


iQreen  . 


.....do 

M.  W.Lewis. 


J.  H.  Darling 
M.  W.Lewis. 


do 

Sept.— ,1897 


Aug.— ,1897 

do 

Sept- .1897 


fpry 

Green 

I  Not  stated. 


J.  H.  Darling 
M.W.Lewis. 
do 


Aug.—,  1897 
Sept— ,1|J97 
do...... 


139 
147 


147 
151 
149 


147 
142 
146 


a  Dryaappaiently  dry  but  exposed  to  weather.    Green -recently  quarried.    Wet= water  soaked. 
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Table  2. — Rocks  from  western  Lake  Superior — Contiiiued. 


Locfttion. 


DQluth,  Smith- 
villc,  on  line  of 
8t.  Paul  and  Du- 
luth  R.  R. 


Dulnth.  Fifty- 
eighth  avenue 
W.  on  line  Du- 
1  u  t  h ,  Mesabec 
and  Northern 
R.R. 

Duhith,  Sixteenth 
avenue  W.  and 
First  street 


Dulutb,  Eighth 
avenue  W.  and 
Superior  street. 


Dniuth,  Twenty- 
fifth  avenue  E. 
and  lake  shore. 


Duluth,  Twenty- 
fourth  avenue  £. 
and  lake  shore. 


Duluth,    Seventh 
avenue  W. 


Sucker  River, 
north  shore  oi 
lake,  1  mile  west 
of  Sucker  River, 
U  miles  from 
Duluth. 

Stony  Point,  north 
shore  of  lake,  18 
miles  from  Du- 
luth. 


Stony  Point 

Knife  River, 
north  shore  of 
lake,  1  mile  east 
of  Knife  River, 
21  miles  from 
Duluth. 


Description. 


Qmnite: 

Dark  colored, 
fine  grained. 
8.200  tons  of 
this  was 
placed  for  rip- 
rap at  base  of 
south  pier  Su- 
perior entry, 
iufallof  18i)7. 
Not  used  on 
United  States 
work. 


Used  for  crib  fill- 
ing in  repairs 
to  south  pier 
at  Superior 
entry. 

Used  for  crib  flll- 
Ing  in  new 
northpier.IJu- 
luth  Canal, 
cribs  1  to  IS. 
underfilling 
and  riprap.  In 
this  quarry 
wasanorizon- 
tal  layer  of  red 
trap,  mean  of 
2  samples  161 
pounds,  mak- 
ing about  6  per 
cent  of  total 
used.  Mean 
weight  of  rock 
in  pier  there- 
fore  175.1 
pounds. 

Used  as  crib  fill- 
ing for  new 
south  pier,  Du- 
luth Canal, 
cribs  1  to  5. 

Used  as  crib  fill- 
ing for  new 
south  pier,  Du- 
luth Canftl, 
cribs  6  to  17. 
Trap: 

Bidder's  sample; 
not  used  by 
United  States. 
Qranite: 

Contractor's  sam- 
ples; not  used, 


Used  for  riprap 
at  Superior 
entry. 


Trap: 

Not  used 

Granite: 

Usedforcribflll- 
ing  and  un- 
derfilline. 
new  n  o  r  t  n 
•ier,  Duluth 
,nal,  cribs  14 
to  17. 


Depree  of 
moisture. 


piei 
Can 


fM.  W.  Lewis, 
^J.  H.  Dar- 
l    ling 


M.W.Lewis... 


J.  H.  Darling. 


Authority. 


Isert.— ,  1897 
[Oct.  — ,  1897 


Sept.—,  1897 


Oct.  — ,  1897 


A.  A.Sinclair 


Ij.H.  Darling 
[W.H.  Hoyt.. 

W.H.Hoyt... 


M.W.Lewis... 
A.  A.  Sinclair 


Date. 


Num- 
ber of 
sam- 
ples 
tested. 


Mar.—,  1900 
June—,  1900 
Dec.  — ,  1900 

Mean..... 


ay  81. 1898 

June  3,1898 

ay  80,1899 

[May  30, 1899 
[June  2,1899 


Sept.— ,1897 
May  29, 1899 


'M.W.I.ewis..   Mar.— ,1898 
E.  U.  Spalding  June—,  1898 

Mean  of... 


M.  W.  Lewis . 


A.  A.  Sinclair . 
do 


....do. 
....do. 
....do. 
....do. 
....do. 


Mar. —,1898 

May  29,  1899 
July  11, 1899 
July  27,  1H99 
Aug.  2,1899 
Sept.  22, 1899 
Oct.  28, 1899 
Nov.  22, 1899 

iMeanof... 


}    n 


Weight 
per  cu- 
bic foot 
in  air 
(mean 
of  sam- 
ples.) 


Pounds. 


180 


174 


178 


177 
177 
176 


176 


171 
167 

166 


168 


181 


176 
182 


180 


158 


172 
173 
170 
175 
174 
173 
176 

178 
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Table  2. — Rocks  from  western  Lake  Superior — Continued. 


Location. 


Silver  Creek, 
North  shore  of 
lake,  5  miles  ea»t 
of  Two  Harbors, 
Minn. 


Silver  Creek 

Grand  Marais, 
Minn.,  north 
shore  of  lake,  110 
miles  from  Du- 
Inth,  200  feet 
west  of  harbor 
entrance. 

Grand  Marais, 
Minn.,  400  feet 
ea8t  of  harbor 
entrance. 


Hancock,  Mich., 
on  shore  of  Port- 
age Lake,  2 
miles  west  of 
Hancock. 


Good  Harbor  Bay, 
6  miles  woHt  of 
Grand  Masais, 
Minn. 


Grand  Marais, 


Grand  Marais, 
Minni,  new 
quarry  about 
1,600  feet  eabt  of 
entrance  and 
north  side  of 
I)oint  in  lake. 


Description. 


Used  for  riprap 
at  Superior 
entry. 


Trap: 

Not  used . 


DefO'ee  of 
moisture. 


Last  two  used 
for  crib  fill- 
ing, and  part 
of  embank- 
ment for  west 
breakwater. 

Dark  rm-k: 

Hard,  close 
grained,  dark 
colored.  Pro- 
posed by  Mr. 
Marr,  for 
breakwater 
at  upper  en- 
trance. 

Trap: 

Hard.  Used  for 
riprapping 
embankme  n  t 
of  east  200  feet 
of  west  break- 
water. Grand 
Marais,  Minn. 

Various: 

Bowlders 
dredged  u  p 
from  harbor. 
Used  for  crib 
filling  in  east 
200  feet  west 
breakwater. 

Trap: 

Tor  crib  filling 
Ineast  200  feet 
of  westfbreak- 
water. 


Authority. 


E.  H.Spalding 

..do 

..do 

..do 


...do 

A.  A.  Sinclair 


.do. 


.do. 


.do. 


.do:. 


.do. 


Date. 


Num- 
ber of 
sam- 
ples 
tested. 


June— ,1898 
July— ,1898 
Sept.  — ,  1898 
Aug.  — ,  1899 

Mean  of... 

June—,  1898 
May  — ,  1901 


.do. 


Dec.  — ,  1900 


June  — ,  1901 


.do. 


..do. 


82 


Weight 
per  cu- 
bic foot 
in  air 
(mean 
of  Kam- 
ples). 


Pounds. 
182 
183 
182 

175 


180 


173 

185 


179 


165 


190 


191 


190 


K  K  12. 

EXAMINATION  AND  SURVEY  OF  BURLINGTON  BAY,  MINNESOTA. 
[Printed  in  House  Doc.  No.  114,  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineei^j  United  States  Army, 

Washington^  December  ^,  1900. 

Sm:  1  have  the  honor  to  submit  herewith  copies  of  reports,  dated 
August  13.  1900,  and  November  10,  1900,  by  Maj.  Clinton  B.  Sears, 
Corps  of  Engineers,  upon  the  results  of  preliminary  examination  and 
survey,  respectively,  authorized  by  the  river  and  harbor  act  approved 
June  6,  1900,  of  Burlington  Ba\%  Lake  County,  Minn.,  "with  a  view 
to  improving  said  bay  and  the  construction  of  a  harbor  therein." 

The  plan  of  improvement  presented  by  Major  Sears  provides  for 
the  construction  of  a  breakwater  at  an  estimated  cost  of  not  to  exceed 
^36,000,  which  amount  the  local  officer  states  may  be  reduced  10  per 
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cent  if  the  work  be  carried  out  under  the  continuing  contract  system. 
Alternate  estimates  and  locations  for  the  breakwater  are  given  in  the 
report  of  November  10,  1900,  but  the  opinion  is  expressed  that  its 
exact  length  and  location  may  well  be  left  for  future  consideration. 

In  this  connection  attention  Ls  invited  to  the  views  of  the  division 
engineer,  Col.  J.  W.  Barlow,  Corps  of  Engineers,  in  his  indorsement 
of  November  26,  1900,  as  follows: 

The  value  and  importance  of  this  improvement  is  undoubted;  but  since  it  ^ould 
appeal  that  the  pecuniary  benefits  resulting  therefrom  will  accrue  to  a  single  corpo- 
ration, it  is  questionable  whether  this  work  should  be  considered  of  such  national 
importance  as  to  warrant  its  being  undertaken  by  the  United  States  Grovemment 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oeiu^  Chief  of  Engineers^ 

U.  JS.  Army. 
Hon.  Elihu  Root, 

/Secretary  of  War. 


FREUMINART  EXAMINATION  OF  BURLINGTON  BAT,  LAKE  COUNTT,  MINN., 
WITH  A  VIEW  TO  IMPROVING  SAID  BAY  AND  CONSTRUCTING  A  HARBOR 
THEREIN. 

United  States  Engineer  Office, 

Duluth^  Mimi,^  August  13^  1900. 

General:  In  compliance  with  your  circula-r  letter  of  June  13, 1900, 
and  your  letter  of  June  30, 1900, 1  have  the  honor  to  submit  herewiih 
my  report  upon  the  preliminary  examination  of  Burlington  Bay,  Lake 
County,  Minn. 

In  this  connection  attention  is  invited  to  the  accompanying  report  of 
Mr.  J.  H.  Darling,  assistant  engineer,  which  is  approved  and  the 
recommendations  contained  therein  are  concurred  in  by  me. 

Burlington  Bay  is  one  of  the  two  bays  situated  at  the  town  of  Two 
Harbors,  Minn.,  the  other  being  Agate  Bay,  and  these  bays  give  the 
town  its  name.  Agate  Bay  has  already  been  improved  by  the  Gov- 
ernment, the  project  for  its  improvement  to  be  completed  in  1901. 
It  is  limited  in  size  and  its  capacity  is  now  being  fully  utilized  by  the 
Duluth  and  Iron  Range  Railroad  Company,  making  the  improvement 
of  Burlington  Bay  a  necessity  to  meet  the  growing  commercial  de- 
mands of  the  port  of  Two  Harbors.  Due  to  the  undoubted  i-apid 
growth  of  this  commerce  in  the  near  future,  and  to  the  necessity  for 
further  harbor  refuge,  I  deem  Burlington  Bay  worthy  of  improvement 
by  the  Government. 

A  survey  upon  which  to  base  a  project  and  estimate  may  cost  $600, 
though  it  IS  hoped  to  be  able  to  get  along  with  only  $4:00.  This  amount 
will  have  to  be  allotted  from  the  appropriation  made  by  the  act  of 
June  6, 1900,  as  there  are  no  unexpended  balances  of  former  appro- 
priations. 

Very  respectfully,  Cunton  B.  Sears, 

Major ^  Corps  of  Engirheers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S.  A» 

(Through  the  Division  Engineer.) 
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[First  indorsement.] 

U.  S.  Engineer  Office,  Northwest  Division, 

New  York,  August  H,  1900. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
A  rmy . 

In  view  of  the  facts,  as  shown  by  the  report  of  the  assistant  engineer, 
it  would  appear  that  the  improvement  of  Agate  Bay  has  been  almost 
exclusively  in  the  interests  of  the  Minnesota  Iron  Company,  which 
owns  and  controls  the  Duluth  and  Iron  Range  Railroad  Company. 

The  estimated  cost  of  the  improvements  at  Agate  Bay,  alreiEuly  made 
and  proposed,  is  over  $244,000. 

The  business  of  this  company  having  reached  the  limit  of  protec- 
tion afforded  at  Agate  Bay,  it  is  now  asked  of  the  United  States  to 
provide  an  additional  harbor  at  Burlington  Bay,  of  even  greater 
capacity  and  larger  cost,  to  protect  the  same  company's  prospective 
increase  of  business.     The  plea  of  a  harbor  of  refuge  is  also  advanced. 

There  is  no  present  commerce  at  Burlington  Bay,  and  the  prospec- 
tive commerce  as  shown  by  the  following  quotation  from  the  report  of 
tie  assistant  engineer  pertains  solely  to  one  corporation: 

The  policy  of  this  railroad  is  not  to  sell  any  of  the  water  frontage,  but  to  lease  sites 
to  any  tenants  that  will  bring  business  to  the  railroad,  and  to  build  docks  for  such 
tenants.  It  will  not  lease  land  or  riparian  privileges  for  speculative  purposes.  The 
railroad  comjiany  is  hacked  by  the  Minnesota  Iron  CSompany,  a  w^thy  and  pow- 
erful corporation,  which  owns  practically  all  the  stock  of  tnis  railroad. 

It  therefore  does  not  seem  that  the  prospective  interests  to  be  pro- 
vided for  are  sufficiently  diversified  to  justify  the  construction  of  an 
additional  harbor  at  the  expense  of  the  United  States.  I,  therefore, 
can  not  concur  in  the  recommendation  of  the  district  engineer,  and 
must  state  that,  in  my  opinion,  Burlington  Bay  is  not  worthy  of 
improvement  by  the  United  States  for  the  purposes  desired. 

J.  W.  Barlow, 
Colonsl^  Corps  of  Engyneers^ 

In/vision  Engvneer. 

[SecoBd  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Arbit, 
August  SOy  1900. 

Respectfully  submitted  to  the  Secretary  of  War. 

This  is  a  report  upon  preliminary  examination  under  provisions  of 
the  emergency  river  and  harbor  act  of  June  6,  1900,  of  Burlington 
Bay,  Minnesota,  with  a  view  to  improving  said  bay  and  the  construc- 
tion of  a  harbor  therein. 

This  bay  and  Agate  Bav  are  situated  at  the  town  of  Two  Harbors. 
Agate  Bay  is  already  under. improvement  by  the  United  States,  and 
the  project  will  be  completed  in  1901.  Being  limited  in  size,  the  capac- 
ity of  Agate  Bay  is  now  fully  utilized  bv  the  Duluth  and  Iron  Range 
Railroad  Company,  which  is  owned  and  controlled  by  the  Minnesota 
Iron  Company. 

The  railroad  company  is  reported  as  owning  the  entire  shore  line  of 
Burlington  Bay,  including  adjoining  land  for  a  greater  or  less  distance, 
and  also  the  shore  line  and  abutting  land  at  Agate  Bay;  and  it  is  stated 
that  its  policy  is  not  to  sell  any  of  me  water  frontage,  but  to  lease  sites 
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to  any  tenants  that  will  bring  business  to  the  railroad,  and  to  build 
docks  for  such  tenants,  and  that  it  will  not  lease  land  or  riparian  priv- 
ileges for  speculative  purposes.  There  is  no  present  commerce  at 
Burlington  6ay ,  and  the  prospective  commerce  probably  pertains  prin- 
cirally  to  this  corporation. 

The  local  officer  is  of  opinion,  "  due  to  the  undoubted  rapid  growth 
of  this  commerce  in  the  near  future  and  to  the  necessity  for  further 
harbor  refuge,"  that  Burlington  Bay  is  worthy  of  improvement  by  the 
General  Goverment. 

The  division  engineer,  for  reasons  given  in  the  preceding  indorse- 
ment, to  which  attention  is  respectfully  invited,  expresses  the  opposite 
opinion. 

Regarding  the  question  of  ownership  of  adjacent  property,  it  would 
seem  that  Congress  should  determine  whether  or  not  the  conditions 
are  such  as  to  make  it  proper  or  improper  for  the  Government  to  fur- 
nish funds  for  the  contemplated  improvement,  and  I  recommend,  with 
a  view  to  securing  the  necessaiy  data  to  enable  Congress  to  act  on  the 
questions  presented,  that  the  survey  proposed  by  me  local  engineer 
be  authorized. 

John  M.  Wilson, 
Brig.  Oen.y  Chief  of  Enqineers^ 

U.  S.  Army. 

[Third  indonement.] 

War  Department, 

August  31^  1900. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

Elihu  Root, 
Secretwry  of  War. 


BSPOBT  OF  HB.  J.  H.  DARLING,  ASSISTANT  ENGINEER. 

DuLUTH,  Minn.,  August  IS,  1900. 
Major:  I  have  the  honor  to  submit  the  following  memoranda  relative  to  a  pre- 
liminary examination  of  Burlington  Bay,  Minnesota. 

Very  respectfully,  your  obedient  servant,    *  J.  H.  Darling, 


Maj.  Clinton  B.  Sears, 

Corps  of  Engineers^  U.  &  A. 


Assistant  Engineer. 


DEBCRIFTION  OF  LOCALFFT. 

Burlington  Bay  is  on  the  north  shore  of  Lake  Superior,  about  28  miles  from  Duluth, 
and  about  1  mile  east  of  Agate  Bay  and  the  town  of  Two  Harbors. 

This  bay  is  1  mile  wide  and  extends  into  the  land  2,800  feet.  The  water  deepens 
from  the  mner  shore  line  to  60  feet  and  more  at  the  entrance.  The  bottom  consists 
of  clay  and  sand,  according  to  the  lake  survey  detail  chart,  and  of  clay  with  more 
or  less  bowlders  in  different  places,  according  to  a  report  by  United  States  Aast 
Engineer  Randell  Hunt,  who  made  a  survey  in  1884. 

The  bay  is  considerably  protected  from  southwest  storms  by  the  point  of  land  lying 
between  it  and  Agate  Bay,  but  is  subject  to  a  wash  from  that  direction.  It  is  open 
to  the  south  and  east,  but  storms  from  these  directions  are  very  rare.  It  is  partially 
protected  from  the  northeast  by  the  easterly  point  of  land,  but  the  northeast  storms 
are  so  severe  and  the  fetch  of  waves  so  great  that  the  sea  from  these  storms  rolls 
around  into  the  bay  with  a  good  deal  of  force  and  renders  the  bay  unsafe  for  yeesels. 
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This  bay  is  quite  similar  in  size,  form,  depth  of  water,  and  exposure  to  storms,  to 
A^te  Bay.  Is  some  lai^ger.  The  following  areas  are  given,  those  for  Agate  Bay 
being  within  the  present  breakwater,  and  tnose  for  Burlington  Bay  being  within  a 
possible  position  for  a  line  of  breakwater  as  sketched  on  a  map  in  this  office. 

AgaJte  Bay,  Minnesota, 

Acres. 

Area  bounded  by  breakwater  and  original  shore  line 109 

Area  bounded  by  breakwater  and  10-foot  curve  of  depth 93 

Area  bounded  by  breakwater  and  16-foot  curve  of  depth 78 

Area  bounded  by  breakwater  and  20-foot  curve  of  depth 64 

BwUngton  Bay,  Minnesota, 

Acres. 

Area  bounded  by  a  supposed  breakw^ater  and  the  shore  line 163 

Area  bounded  by  a  supposed  breakwater  and  10-foot  curve  of  depth 130 

Area  bounded  by  a  supposed  breakwater  and  15-foot  curve  of  depth 112 

Area  bounded  by  a  supposed  breakwater  and  20-foot  curve  of  depth 93 

The  above  figures  would  make  Burlington  Bay  about  50  per  cent  larger  than  Agate 
Bay  for  corresponding  areas  of  depth. 

Burlington  Bay  has  no  commerce.  Its  shores  are  unimproved  and  practically 
unoccupied.  The  entire  shore  line,  and  adjoining  land  to  a  greater  or  less  distance 
back,  is  owned  by  the  Duluth  and  Iron  Range  Railroad  Company,  incorporated  under 
the  laws  of  the  State  of  Minnesota,  which  company  also  owns  the  Agate  Bay  shore 
line  and  abutting  land.  The  principal  business  of  this  road  is  the  carrying  of  iron 
ore,  but  it  does  a  ^neral  freight  and  passenger  business  as  a  common  carrier. 

The  policy  of  this  railroad  company  is  not  to  sell  any  of  the  water  frontage,  but  to 
lease  sited  to  any  tenants  that  will  bring  business  to  the  railroad,  and  to  build  docks 
for  such  tenants.  It  will  not  lease  land  or  riparian  privileges  for  speculative  pur- 
poses. The  railroad  company  is  backed  by  the  Minnesota  Iron  Company,  a  wealthy 
and  powerful  corporation,  which  owns  practically  all  the  stock  of  this  railroad. 

PBOBPBCnVE  COMMERCE. 

The  prospective  commerce  of  Burlington  Bay  consists  of  a  proposed  enlargement 
or  extension  of  the  business  now  carried  on  at  Agate  Bay  and  the  town  of  Two 
Harbors,  which  is  mainly  the  shipment  of  iron  ore,  and  the  volume  of  which  has 
now  reached  the  limit  of  the  capacity  of  that  harbor.  To  judge,  then,  as  to  the  pros- 
pective commerce  of  Burlington  Bay,  it  will  be  necessary  to  review  the  commercial 
development  of  Agate  Bay  and  the  bovernment  improvements,  and  for  this  purpose 
the  following  excerpts  from  your  annual  report  to  the  Chief  of  Engineers  for  the 
fiscal  year  ending  June  30,  1900,  are  given,  as  bearing  directly  on  the  point  in 
question: 

'*  IMPROVEMENT  OP  HARBOR   AT  AGATE  BAY,    MINNESOTA. 

"Agate  Bay,  on  which  is  situated  the  town  of  Two  Harbors,  Minn.,  is  a  semi- 
circular harbor  of  2.000  feet  radius.  There  is  a  good  navigable  depth  throughout  the 
greater  part  of  the  harbor,  but  it  is  exposed  to  storms  from  the  southwest  and  from 
reverse  swells  of  hard  storms  from  the  northeast 

"The  natural  shelter  it  afforded  justified  the  erection  of  five  extensive  ore  docks 
by  the  Duluth  and  Iron  Range  Railroad;  also  a  good  commercial  dock  and  a  dock 
for  landing  coal. 

"The  rapid  increase  in  the  commerce  of  the  harbor  caused  Congress  to  undertake 
its  improvement  by  an  appropriation  of  $22,500  in  August,  1886. 

"The  approved  project  of  1887  was  to  construct  two  breakwater  piers." 

"The  original  estimate  of  cost  was  $213,000,  which  was  increased  to  $244,208  in 
Annual  Report  of  1887  on  account  of  higher  prices. 

« 

priated  $71,708  to  complete  the  project  for  the 
*    the  contract*  to  be  completed  by  Sei>- 


**The  Act  of  March  3,  1899,  appropria 
improvement  of  this  harbor,    *       * 


'  Referring  to  the  contract  of  Powell  <k  Mitchell  for  building  cribs  and  super- 
structure of  final  extensioiL 
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tember  1, 1901.  Work  under  this  contract  is  now  under  way.  With  the  finishing 
of  this  work,  the  project  for  the  improvement  of  this  hu'bor  will  be  completed. 

"  The  Duluth  and  Iron  Kanp:e  RailroEul  Company  has  now  in  successful  operation 
five  laree  ore  docks,  which,  with  its  commercial  dock,  utilizes  all  the  available  room 
in  the  narbor,  and  any  increase  in  the  business  of  this  road  must  find  an  outlet 
elsewhere. 

"Of  iron  there  was  shipped  from  this  point,  during  the  season  of  1899,  4,448,640 
tons. 

"  The  total  amount  expended  on  this  harbor  from  1886  to  June  30, 1900,  has  been 
$180,724.93.  During  this  period  of  fourteen  years,  the  annual  cargo  tonna£;e  has 
increased  from  236,000  tons,  valued  at  $524,800,  in  1885,  to  4,604,252  tons,  valued  at 
$9,500,000,  in  1899.  The  total  valuation  of  the  cargo  tonnage  into  and  out  of  this 
port  in  the  fourteen  years  ending  December  31,  1899,  is  roughly  estimated  at 
$40,000,000. 


OOMMERCIAL  STATISTICB. 

Vessels  arrimng  and  departing  at  Agate  Bay,  MinnesoUu 


Year. 


Vessels. 


Estimated 
tonnage. 


Incieaae. 


1886 

1887 

1888 

1889 

1880: 

Steam,  968 

Safl,82 

1891: 

Steam,  1.188 

Sail  and  whalebaok,  C 
1892: 


Steam,  1,104. 
Sail,  186. 


Whaleback,40... 
1893: 

Steam,  1,016 , 

Sail,  146 

Wbaleback,  16.. 
1894: 

Steam,  1,432 

aaU,116 

Whaleback,70... 
1895: 

Steam,  1,748 

SaU.SSO 

Whaleback,  396. . 
1896: 

Steam,  1,444 

Sail.  310 

Whaleback,  228.. 
1897: 


l,4i 


1898: 


1809: 


OMTCUU,  X,' 

Sail,  834. 
Whaleback,  302. 


Steama.282 

Sail,  880 

Whalebaok,  282. 


Steam,  1,690. 
Sail,  560. 


Whaleback,  826. 


174 
263 
466 
749 
1,255 

1,050 
1,250 

1,830 
1,178 
1,618 
2,491 
1,982 
2.064 
1,944 
2,466 


296,800 

460,000 

697,500 

1,436,000 

2,400,000 

2,626,000 
2.915,000 

3,101,600 
2,386,200 
3,236,000 
4,900,000 
4,860,000 
6,192,000 
5,832,000 
7,151,000 


164,200 
237,500 
738,500 
964,  oor 

225,000 
290,000 

186,600 
—715,400 

849,800 
1,664.000 
-540,000 
1,832,000 
—360,000 
1,319,000 


Valoo  of  freight  received  and  shipped,  ezcluaiye  of  iron  ore,  |662,478» 
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Receipts  and  ahipmcnts. 

Year. 

Ore 

shipped. 

Other 
freight  re- 
ceived and 
shipped. 

Total. 

Year. 

Ore 
shipped. 

Other 
freight  re- 
ceived and 
shipped. 

Total. 

1885 

Tbfw. 
225,484 
804.396 
894,252 
609,964 
924,064 
984,215 
1,000,062 
1,804,885 

2bfM. 
10,895 
21,954 
6,620 
80,862 
81,731 
87,268 
41,181 
64,477 

Tons. 

236,879 

326.360 

400,872 

640,316 

955,785 

1,021,483 

1,(M1,233 

1,369.362 

1893 

902,268 
1,873,117 
2,189,626 
1,814,186 
2,651,278 
2,693,244 
4,448,610 

Tont. 
67,616 
66,053 
79,004 
91,878 
79.049 
118,924 
166.612 

959,884 

1886 

1894 

1,439,170 

1887 

1895 

2,218,580 

1888 

1896 

1,905,669 

1889 

1897 

2,780,322 

1890 

1898 

2,812,168 
4.604,262 

1891 

1899 

1892 

Esiimaied  value  ofJreiglU  received  and  skipped  {exclusive  of  ore) . 


Year. 

Amonnt. 

Year. 

Amount. 

1887 

$96,000 
212,000 
222,000 
246,000 
225,000 
820,000 
860,000 

1894 

$800,000 

1888 

1896 

220,000 

1889 

1896 

878',  666 

1890 

1897 

828,000 

1891 

1898 

671,684 

1892 

1899 

652,478 

1893 

There  were  no  new  lines  of  transportation  established  last  year,  but  several  new 
boats  were  added  to  the  old  lines. 

The  following  letters  from  Mr.  Greatsinger,  president  and  jgeneral  manager  of  the 
Duluth  and  Iron  Range  Railroad  Ck>mpany,  states  the  situation  from  the  standpoint 
of  the  railroad  company,  giving  facts  relating  to  the  growth  of  commerce  at  Agate 
Bay  and  the  necessity  of  fulding  Burlington  Bay  to  their  harbor  space. 

Duluth,  Minn.,  August  1,  1900. 

Mt  Dear  Sir:  I  h&g  to  call  jour  attention  and  submit  the  following  facts  expref>6- 
ing  the  urgent  need  of  immediate  improvements  to  Burlington  Bay  by  the  Govern- 
ment: 

The  reports  show  the  immense  amount  of  business  that  we  are  doing  in  Agate  Bay, 
and  its  rapid  increase  in  volume.  We  now  have  five  ore  docks,  a  coal  ana  a  mer- 
chandise dock  in  Agate  Bay,  and  in  order  to  handle  our  increased  business  in  sight 
we  are  obliged  to  have  more  harbor  room  for  ore,  coal,  and  lumber  docks.  The  coal 
receipts  increase  in  proportion  to  the  ore  mined,  while  the  lumber  shipments  increase 
in  a  greater  proportion  than  the  ore  shipped. 

There  is  tributary  to  tliis  harbor  over  2,000,000,000  feet  of  lumber,  the  greater  por- 
tion of  which  will  nave  to  be  shipped  from  Two  Harbors.  In  1888  the  lumber  ship- 
ments were  6,000  tons,  while  in  1899  thej  were  81,000  tons,  and  this  only  represents 
a  partial  development  The  iron-ore  shipments  in  1888  were  569,000  tons,  while  in 
1899  the  shipments  reached  the  sum  of  4,465,000  tons. 

All  of  the  available  space  for  docks  in  Agate  Bay  is  at  present  occupied,  and  it  is 
not  advisable  or  practicable  to  build  any  more,  or  extend  those  already  there,  on 
account  of  the  large  volume  of  business,  danger  from  fire  to  the  docks,  and  the 
increased  size  of  vessels  that  are  now  trading  at  this  harbor.  The  limits  of  this  harbor 
have  been  fixed  by  tiie  construction  of  the  Government  breakwater,  and  it  is  impos- 
sible to  enlar^  it 

There  are  times  when  there  would  be  no  opportunity  for  this  harbor  to  be  used  as 
a  refuge  in  case  of  storms,  unless  all  of  the  boats  in  the  harbor  were  located  between 
the  docks.  It  is  not  an  uncommon  thing  during  the  shipping  season  for  15  or  more 
large-sized  vessels  to  be  in  the  harbor  at  one  time.  It  has,  therefore,  become  neces- 
sary, in  order  to  meet  the  demands  of  commerce  and  this  railroad,  and  of  vessels 
entering  this  port,  that  we  secure  increased  harbor  facilities  and  commence  at  once 
the  erection  oi  an  ore  dock  of  greater  height  and  capacity  than  any  we  now  have  and 
additional  coal  and  lumber  docks  in  Burlington  Bay.  We  have  our  lines  run  for 
the  extension  of  our  railroad  to  dils  bay  and  plans  for  the  location  and  construction 
of  said  additional  docks. 
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In  order  to  protect  the  first  new  dot^k  it  will  cost  us  $50,000  for  the  rock  work  in 
the  cribs  alone,  and  that  will  only  furnish  us  a  small  amount  of  .protection.  The 
docks  would  be  liable  to  be  destroyed  even  with  that  expenditure,  as  the  danger  is 
from  the  northeast  winds,  which  are  the  prevailing  bnes.  Therefore,  if  the  east 
breakwater  can  be  constructed  within  the  next  year  we  can  handle  a  large  amount  of 
businesB  from  this  bay  next  season,  but  the  west  breakwater  should  also  be  put  in  as 
soon  as  practicable. 

After  this  bay  has  been  properly  protected  by  breakwaters,  it  is  then  available  for 
the  location  and  erection  of  grain  elevators,  thereby  shortening  the  distance  between 
the  grain  fields  and  the  eastern  consumer. 

We  also  have  a  large  and  ^rowin^  industry  tributary  to  Two  Harbors  in  the  ship- 
ping of  pulp  wood,  which  will  require  lai^e  dock  facilities,  our  shipments  of  which 
this  year  have  already  amounted  to  10,000  cords. 

With  this  bav  protected,  it  will  admit  of  the  storing  of  saw  logs  and  the  erection 
of  sawmills.  The  present  facilities  do  not  afford  or  admit  of  large  package  freighters 
trading  at  this  harbor,  while  with  Burlington  Bay  improved  it  would  affoni  them 
ample  facilities.  When  the  present  breakwater  and  harbor  were  located,  250  feet 
was  an  ordinary  length  of  vessel,  while  at  the  present  time  500  feet  is  not  an  annsoal 
length. 

Very  respectfully  submitted. 

J.  L.  Grbatsingbr, 
President  and  General  Manager, 

Maj.  Clinton  B.  Sbabs, 

Corps  of  EngmeerSf  U.  8.  A.,  DultUh,  Minn. 


DuLDTH,  MiVK.,  Auguti4j  1900, 
Dear  Sib:  I  omitted  to  state  in  my  letter  to  you  of  the  1st  instant  that  the  estimated 
cost  of  the  first  ore  dock  into  Burlin^n  Bay,  including  the  railroad  tracks,  that  we 
ought  to  build  this  year  to  meet  our  increased  demands  is  $600,000,  and  the  lumber 
docks  and  dock  for  handling  spruce  pulp  wood  I  estimated  at  $150,000,  with  suitable 
tracks. 

Very  truly,  yours,  J.  L.  Grbatsingbr, 

President  and  General  Manager. 
Maj.  Clinton  B.  Sbabs, 

OorpB  of  Engineers,  U.  S,  A.,  Duluth,  Minn. 

To  the  foregoing  letters  of  Mr.  Greatsinger  may  be  added  the  following  data  from 
other  sources  relative  to  the  prospective  commerce  of  Burlington  Bay: 

Mr.  B.  Angst,  chief  engineer  of  the  Duluth  and  Iron  Range  Railway,  informs  me 
that  there  are  300,000,000  tons  of  iron  ore  naturally  tributary  to  Agate  and  Burlington 
bays  for  shipment.  This  he  considers  a  conservative  estimate,  and  is  liable  to  run 
higher.  The  present  value  of  iron  ore,  at  Two  Harbors,  he  states  to  be  about  $3  per 
ton,  and  on  this  basis  the  value  of  future  shipments  of  iron  ore  from  Agate  Bay  and 
Burlington  Bay  will  amount  to  the  large  sum  of  $900,000,000. 

As  to  how  much  of  this  ore  will  be  shipped  from  Burlington  Bay,  in  case  the  latter 
be  improved,  it  can  not  be  predicted  witn  anv  certainty,  as  it  will  depend  largely 
upon  the  increase  in  the  demand  for  iron.  Taking  into  account  ( 1 )  the  growth  of 
ore  shipments  from  Agate  flay  during  the  fifteen  years*  history  of  that  port,  (2)  the 
growth  of  the  country  at  large  in  population,  (3)  the  per  capita  increase  in  the  con- 
sumption of  iron  for  structural  and  other  purposes,  and  (4)  the  fact  that  the  limits 
of  the  shipping  ca]>acit}r  of  Agate  Bay  have  now  been  reached,  Mr.  Angst  says  he 
would  not  be  surprised  if  in  ten  years  from  now  as  much  additional  ore  would  be 
rihipped  from  Burlington  Bay  annually  as  now  from  Agate  Bay;  also  that  in  the 
long  run  the  amount  shipped  from  Burlington  Bay  would  be  from  one-half  to  two- 
thinis  of  the  total  from  tne  two  bays.  The  shipping  plant  at  the  two  bays  will  be 
operated  as  a  unit 

Outline  plans  for  a  complete  system  of  ore  docks  for  Burlington  Bay,  and  for  two 
lumber  docks,  have  been  furnished  this  office  by  Mr.  W.  A.  McGonagle,  resident 
engineer,  Duluth  and  Iron  Range  Railway  Company,  as  per  inclosed  blue-print  map,* 
BcSie  300  feet  to  1  inch,  dated  August,  1900.  Mr.  McGonagle  states  that  the  cost  of 
building  the  five  proposed  ore  docks  will  be  about  $3,000,000.  Mr.  Greatsinger  tells 
me  it  is  planned  to  spend  $600,000  on  these  ore  docks  the  first  year,  the  same  sum 
the  following  year,  and  one-half  that  sum  the  third  year,  making  $1,500,000  in  three 
years. 

^  Not  printed. 
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The  prospective  commerce  is  of  sach  magnitade  and  so  well  assored  by  the  forego- 
ing statement  and  the  thoroughly  reliable  character  of  the  railroad  company  as,  in 
myopinion,  to  justify  the  improvement  of  Burlington  Bay  by  the  Grovemment 

The  cost  of  improvement  would  be  considerable  on  account  of  the  deep  and  wide 
entrance,  probablvas  much  as  $400,000  if  the  usual  type  of  breakwater  on  the  lakes 
be  adopteoi,  but  this  sum  is  only  18  per  cent  of  what  the  railroad  companv  expects 
to  expend  on  ore  docks  alone,  and  but  one-thousandth  part  of  the  value  of  tne  freight 
that  IS  likely  to  be  handled  there. 

HABBOB  OF  BBFUGB. 

The  improvement  of  Burlington  Bay  would  also  add  to  the  harbor  of  refuge  facili- 
ties of  the  north  shore  of  Lake  Superior,  which  is  a  matter  of  importance  on  account 
of  the  growth  in  the  coastwise  trade.  A  sawmill  has  been  built  this  year  at  little 
Marais,  a  logging  road  is  under  construction  at  Split  Rock,  with  a  laige  dam  and  other 
improvements,  at  Gooseberry  Biver  a  dam  is  being  built  for  logging  operations,  log- 
ging camps  are  located  elsewhere,  and  a  large  business  In  getting  out  railroad  ties  has 
sprunj;  up,  distributed  at  various  points  alongthe  shore  Rock  quarries  and  gravel 
oeposits  are  being  developed  ana  utilized.  The  enterprises  mentioned  lie  between 
A^te  Bay  and  Grand  Marais.  Minn.,  and  are  all  without  any  or  but  slight  protection 
from  storms,  so  that  tugs,  lignters,  etCjOngaged  in  business  alone  there  have  to  run 
for  shelter  in  time  of  a  severe  storm.  The  prevailing  storms  are  from  the  northeast^ 
and  in  such  storms  Agate  Bay  or  Burlington  Bay  would  be  the  most  available  shelter. 
There  have  been  quite  a  number  of  wrecks  and  accidents  to  vessels  along  this  stretch 
of  coast  in  recent  years,  and  Agate  Bay  is  the  nearest  point  where  assistance  can  be 
obtained. 

There  beine  no  harbor  of  refuge  on  the  south  shore  of  the  lake,  between  Duluth 
and  tiie  AposUe  Islands.  Agate  or  Burlington  Bay  would  also  be  the  nearest  point  of 
shelter  for  vessels  bound  down  the  lake  when  midway  between  those  two  pomts. 

Without  the  improvement  of  Burlington  Bay,  Agate  Bay  would  probably  be  often 
too  crowded  with  vessels  doing  business  there  to  accommodate  those  seeking  shelter. 

OOflT  OF  SUBVBY. 

In  case  of  a  survey  and  project  for  improvement,  with  estimated  cost  of  same,  be 
ordered,  the  following  data,  now  at  hand,  will  be  of  use: 

1.  Lake  Survey  Detail  Chart,  1868. 

2.  Report  of  Maj.  Ghas.  J.  Allen,  Corps  of  Engineers,  XT.  8.  A.,  of  the  results  of  a 
survey  of  Agate  and  Burlington  bays,  dated  January  5, 1885,  accompanied  by  a  map, 
300  feet  to  1  inch,  from  surveys  by  Bandell  Hunt,  assistant  engineer,  in  December, 
1884. 

3.  Map  of  Burlington  Bay,  by  the  Duluth  and  Iron  Range  Railway  Company, 
dated  April,  1900,  scale  100  feet  to  1  inch,  with  soundinjgs  60  feet  apart  in  each  direc- 
tion, taken  through  the  ice  in  last  winter  or  early  spnng,  and  covering  the  greater 
part  of  the  bay. 

4.  Map  of  Agate  Bay  and  Burlington  Bay.  by  the  Duluth  and  Iron  Range  Railway 
Company,  300  feet  to  1  inch,  based  on  the  Kandell  Hunt  map  of  1884,  showing  pres- 
ent and  proposed  improvements  by  the  railroad  company. 

The  foregoing  manis  will  render  a  complete  new  survey  unnecessarv.  Some  addi- 
tional soundings  will  be  needed,  also  an  examination  of  the  bottom  by  means  of  an 
iron  rod,  to  test  its  firmness  for  sustaining  an  embankment  This  field  work,  and 
office  work  on  plans  and  estimates,  will  cost  not  to  exceed  1600,  and  can  probably 
be  done  for  $400. 

Respectfully  submitted.  J.  H.  Darling, 

AsnttcofU  Engineer. 


SUBYET  OF  BUBUNGTON  BAT,  LAKE  OOUNTT,  MINN.,  WITH  A  VTBW  TO 

impboyino  said  bat  and  oonstbuotino  a  harbor  thebein. 

United  States  Engineeb  Office, 

DuhUhj  3liivn.j  November  10, 1900. 
General:  In  compliance  with  your  letter  of  September  6, 1900, 1 
have  the  honor  to  submit  the  following  report  on  the  survey  of  Bur- 
lington Bay,  Minnesota. 
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This  report  is  accompanied  by  the  subreports  of  Mr.  J.  H.  Darling, 
assistant  engineer,  and  Mr.  M.  W.  Lewis,  draftsman,  under  grade  of 
junior  engineer,  and  by  a  tracing^and  blue  print  therefrom. 

To  these  reports  and  the  maps  attention  is  invited  for  details  of 
survey  and  for  analysis  of  project  for  improvement. 

The  report  on  the  preliminarv  examination  of  this  bay  was  submitted 
August  13, 1900,  ana  contained  the  following  paragraphs: 

Burlington  Bay  is  one  of  the  two  bays  situated  at  the  town  of  Two  Harbors,  Minn., 
the  other  being  A^te  Bay.  and  these  two  bays  give  the  town  its  name.  Agate  Bay 
has  already  been  improved  by  the  Government,  the  project  for  its  improvement  to 
be  completed  in  1901.  It  Ib  limited  in  size  and  its  capacity  is  now  bemg  folly  util- 
ized by  the  Duluth  and  Iron  Range  Bailroad  Company,  making  the  improvement  of 
Burli^ton  Bay  a  necessity  to  meet  the  growing  commercial  demands  of  the  port  of 
Two  Harbors.  Ihie  to  the  undoubted  rapid  growth  of  this  commerce  in  t^e  near 
future,  and  to  the  necessity  for  further  harbor  refuge,  I  deem  Burlington  Bay  worthy 
of  improvement  by  the  Goyemment 

Burlinjgton  Bay  has  no  commerce.  Its  shores  are  unimproved  and  practically 
unoccupied.  The  entire  shore  line  and  adjoining  land  to  a  greater  or  less  distance 
back  is  owned  by  the  Duluth  and  Iron  Kange  Bailioad  Company,  incorporated  under 
the  laws  of  the  State  of  Minnesota,  which  company  also  owns  the  Agate  Bay  shore 
line  and  abuttijig  land.  The  principal  business  of  this  road  is  the  canying  of  iron 
ore,  but  it  does  a  general  freignt  ana  passenger  business  as  a  common  carrier. 

•  ««««•• 

This  bay,  however,  is  an  essential  part  of  the  port  of  Two  Harbors, 
and,  in  studying  the  amount  of  improvement  to  be  made,  the  whole 
commerce  of  the  port,  past  and  prospective,  should  be  carefully  con- 
sidered. 

The  total  cargo  tonnage  into  and  out  of  this  port  for  fourteen  years 
ending  Deceml^r  81, 1899,  is  estimated  at  $40,000,000.  It  increased 
from  236,000  tons,  valued  at  $524,000,  in  1885,  to  4,604,252  tons,  valued 
at  $9,500,000,  in  1899.  The  total  amount  appropriated  for  the  improve- 
ment of  this  port  to  June  80, 1900,  has  oeen  $244,208,  or  sixty-one 
one-hundredths  of  1  per  cent  of  the  commerce  for  the  past  foiurteen 
years,  and  only  2i  per  cent  of  the  commerce  of  this  port  for  1899. 

Assistant  Engineer  Darling  reconamends  the  construction  of  a  break- 
water for  the  unprovement  of  Burlington  Bay  of  the  type  usual  for 
the  Lake  Superior  harbors,  viz,  a  timber  crib  and  superstructure  on  a 
riprap  embankment,  and  he  presents  two  alternative  positions  and 
lengths — one  shown  at  A,  2,700  feet  long,  and  estimated  to  cost 
$435,000,  and  one  shown  at  B,  2,200  feet  U)ng,  and  estimated  to  cost 
$376,500.  A  continuous. contract  appropriation  would  reduce  these 
figures  about  10  per  cent. 

The  exact  length  and  location  of  the  breakwater  may  well  be  left  for 
future  consideration,  but  it  is  certain  an  effective  imiprovement  can  be 
made  for  $435,000,  and  perhaps  for  much  less.  This  is  only  nine- 
tenths  of  1  per  cent  of  the  commerce  of  this  port  for  fifteen  years  end- 
ing November  1, 1900,  and,  added  to  the  $244,208  already  appropriated 
for  the  other  half  of  the  port,  makes  $679,208,  or  1.4  per  cent  of  said 
commerce,  to  say  nothing  of  the  large  annual  commerce  of  the  many 
coming  years  during  which  no  further  expenditure  will  be  justified  or 
required. 

By  the  letter  of  Mr.  Greatsinger,  president  and  general  manager  of 

*  Not  reprinted;  printed  in  House  Doc.  No.  114,  Fifty -sixth  Congress,  second  session. 
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the  Dulnth  and  Iron  Bange  Railroad,  appended  to  m^  preliminary 
report,  it  will  be  seen  that  the  company  proposes  to  begin  very  soon, 
in  Burlington  Bay^  the  erection  of  ore  docks  and  lumber  docks  to  meet 
its  rapidly  increasing  business.  It  has  been  claimed  by  some  that  tiie 
improvement  of  this  bay  should  not  be  undertaken  by  the  Government, 
since  the  property  protected  all  belongs  to  one  corporation.  If  this  be 
correct,  then  the  f 244, 208  already  appropriated  for  Agate  Bay  was 
wrong,  as  the  property  protected  there  all  belonged  to  one  corpora- 
tion. In  my  opinion  the  amount  of  commerce  to  do  benefited  is  what 
should  determine  the  worthiness  of  the  appropriation  and  not  the  own- 
ership of  that  commerce,  be  it  in  the  hands  of  one  or  many.  In  this 
case,  However,  though  the  riparian  ownei-ship  rests  in  one  party,  the 
genenil  commerce  to  be  benefited  lies  with  many  owners,  for  thou- 
sands of  tons  of  cargo  are  brought  into  and  taken  from  this  port  in 
vessels  not  owned  by  this  one  corporation. 

In  my  opinion,  therefore,  basea  upon  the  absolute  commerce  of  this 
port  in  the  past,  and  its  undoubted  rapid  increase  in  the  near  future, 
that  part  of  it  known  as  Burlington  Bay  is  worthy  of  improvement  to 
the  amount  of  from  f485,000  to  $450,000.  the  commerce  to  be  bene- 
fitted having  at  present  an  annual  value  of  $9,500,000. 

The  improvement  recommended  is  the  erection  of  a  breakwater  run- 
ning out  from  the  eastern  point  of  the  bay,  in  a  general  southwestern 
direction,  and  estimated  to  cost  not  to  exceed  $435,000,  which  amount 
may  be  reduced  ten  per  cent  by  an  appropriation  authorizing  a  con- 
tinuous contract. 

Very  respectfully,  Clinton  B.  Sears, 

Major  ^  Gorp%  of  ErigmeerB. 

Brig.  Gen.  John  M.  Wilson^ 

Chief  of  Engtneers,  U.  S.  A. 

(Through  the  Division  Engineer.) 

[Third  indonement] 

U.  S.  Enginebr  Office,  Northwest  Division, 

New  York,  November  S6, 1900. 
Respectfully  returned  to  the  Chief  of  Engineers. 
The  value  and  importance  of  this  improvement  is  undoubted,  but 
since  it  would  appear  that  the  pecuniary  benefits  resulting  therefrom 
will  accrue  to  a  single  corporation,  it  is  questionable  whether  this  work 
should  be  considei^  of  such  national  importance  as  to  warrant  its 
being  undertaken  by  the  United  States  Government. 

J.  W.  Barlow, 
OdUmd^  Corps  of  EngmeerB^ 

Dwision  Mfigvneer. 


BBPOBT  OF  HB.  J.  H.  DABUNG,  ABBIBTAKT  SBfOimBU 

Unitkd  States  Enoinbeb  OnrGB, 

Dululh,  Jfmn.,  November  S^  1900. 
Major:  I  have  the  honor  to  report  that,  in  accordance  with  your  instructions,  a 
survey  of  Burlington  Bay  has  been  executed,  and  a  project  for  its  improvement  sug- 
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gested  for  jofor  ooimiderBtion,  with  estimates  of  cost,  based  upon  the  results  of  the 
survey. 

iftn^.-^Thia  was  made  by  Mr.  M.  W.  Lewis,  draftsman;  under  my  immediate 
direction,  in  the  month  of  September  last  A  detailed  report  of  this  sarvev  is  given 
by  Mr.  Lewis,  together  with  a  map  of  the  locality  drawn  by  him,  and  reference  to 
these  is  made  herewith. 

This  survey  was  not  a  fall  one,  bat  rather  supplementary  to  previous  surveys, 
which  rendered  a  full  one  unneoessarv.  Of  these  previous  survejrs,  the  earliest  is 
that  of  the  United  States  lake  survey  o!  1861,  the  unpublished  detail  chart  of  which 
was  mapped  to  the  scale  of  1 :  16,000.  This  is  on  a  small  scale  and  lacks  detail  needed 
for  the  present  purpose.  Some  of  the  deep-water  soundings  are  included  in  Mr. 
Lewis's  map. 

The  next  survey  made  was  in  1884,  by  Mr.  Randell  Hunt,  assistant  engineer,  under 
direction  of  Maj.  C.  J.  Allen,  and  mapped  to  scale  of  300  feet  to  1  inch.  This 
survey  included  Agate  Bay  also,  and  formed  the  basis  for  a  project  for  the  improve- 
ment of  both  Agate  and  Burlington  bays,  as  reported  by  Major  Allen  to  the  Cnief  of 
Engineers,  under  date  of  January  6^  1885  (House  Ex.  Doc.  No.  94,  Forty-eighth 
Congress,  second  session),  and  to  which  further  reference  will  be  made. 

Further  surveys  were  made  by  the  Duluth  and  Iron  Range  Railroad  Company 
during  the  past  year,  as  a  preliminary  to  the  formation  of  plans  for  the  construction 
of  ore  doclu  ana  other  wharves  in  Burlington  Bay,  and  of  track  approaches.  Blue- 
print copies  of  their  maps  have  been  received  by  this  office.  Tney  are  on  a  laige 
scale,  100  feet  to  the  inch,  and  include  numerous  soundings  of  depths  of  water  cover- 
ing the  greater  portion  of  the  bay:  were  mostiy  taken  early  last  spring  throuji^h  the 
ice,  spa^  by  cnaininff  off  parallel  lines  on  the  ice  so  as  to  make  the  soundmgs  50 
feet  apart  each  way.  These  soundings  we  have  checked  by  comparison  with  those 
of  the  Hunt  survey,  and  with  the  more  recent  ones  by  Mr.  Lewis,  showing  &dr 
a^^reement  and  probable  correctness.  The  method  of  taking  them  was  such  as  to 
give  accurate  results,  and  they  were  reduced  to  100  feet  above  the  railroad  datum, 
which  nearly  coincides  with  our  low- water  datum.  ^  These  soundings  have  been 
embodied  in  the  present  map,  also  spirit-level  contours  which  were  run  out  by  the 
railroad  company  for  use  in  tneir  track  approach  plans. 

The  railroad  company  has  also  fumishea  this  office  with  a  blue  print  showing  their 
plans  for  a  system  of  ore  docks,  five  in  number,  and  two  lumber  docks,  tiie  outlines 
of  which  are  traced  on  map  herewith,  in  broken  lines.  The  ore  docks,  it  is  under- 
stood, have  been  planned  to  best  accommodate  the  company's  large  business  which 
it  expects  to  tranatct  at  this  harbor,  and  have  been  specially  arranged  with  reference 
to  the  conformation  of  the  ground  over  whidi  the  track  approaches  are  to  be  laid, 
and  the  necessity  of  a  high  elevation  for  the  docks.  These  ore  docks  will  occupy  a 
large  part  of  the  harbor  area,  and  of  course  should  be  expected  to  do  so  in  view  of 
the  quantity  of  ore  that  is  to  be  handled  by  them.  The  plans  have  been  worked  up 
with  care,  and  in  my  opinion  will  not  interfere  unnecessarily  with  the  general  interests 
of  navigation,  or  with  any  rational  plan  for  the  improvement  of  the  narbor.  Tliere 
is  room  for  other  wharves  than  those  outlined,  along  the  north  shore  of  the  harbor. 

In  Mr.  Lewis's  survey  soundings  were  taken  up  where  tiie  railroad  company  left  off, 
and  extended  into  deeper  water  to  a  depth  of  100  feet,  and  so  as  to  cover  all  possible 
positions  for  breakwater  construction,  and  tests  were  made  of  the  character  of  bottom 
over  the  same  locality,  indicatingsufficient  firmness  for  founding  a  breakwater  embsjik- 
ment  out  to  a  depth  of  about  65  feet  Gauge  readings  were  taken  for  reducing  sound- 
ings, and  were  extended  over  a  period  of  one  and  one-half  months  for  the  puiposeof 
determiniiu^  elevation  of  sauge  zero  by  means  of  comparison  with  another  Umted  States 
sauge  at  Houghton,  Micm.,  this  beinff  rendered  necessary  by  the  destruction  of  our 
former  bench  marks  at  Agate  Bay.  By  this  means  and  by  spirit  levels  another  per- 
manent bench  mark  was  established  and  a  determination  made  of  Hie  elevation  of 
the  railroad  datum  with  reference  to  low-water  datum. 

PrqjecUfor  improvanenL — ^Any  project  for  improvement  would  neoessarily  include 
a  breakwt^r.  It  might  also  include  dredsinff  inshore  along  the  north  side  of  the 
bay,  so  as  to  enlarge  the  navigable  area,  which  is  none  too  large  at  best;  but  as  the 
development  of  the  harbor  for  commercial  purposes,  aside  from  the  iron-ore  business, 
will  require  the  building  of  wharves  out  into  the  bay  to  about  the  present  navigable 
depth,  and  the  ore  docra  will  extend  out  still  farther,  the  only  dreaging  likely  to  be 
needed  is  that  of  excavating  slips  alongside  the  wharves  and  ore  docks,  and  this 
should  be  done  by  the  owners  of  the  frontage,  and  not  by  the  United  States. 

^One  hnndred  feet  above  Duluth  and  Iron  Range  Railroad  datum  =  0.18  foot 
above  low-water  datum. 
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Bredhjoaler, — ^The  bay  is  now  partially  protected  from  storms  by  the  points  of  land 
on  either  side,  forming  to  some  extent  a  natural  harbor,  yet  is  so  mucn  open  to  the 
lake  as  to  require  an  artificial  breakwater  before  vessels  can  lie  in  safety  in  any  and 
all  storms  to  which  the  locality  is  subject  The  bay  is  situated  much  the  same 
as  Agate  Bay  in  this  respect,  but  is  more  sheltered  from  southwest  storms  than  the 
latter  on  account  of  the  relatively  greater  length  of  the  westerly  point  of  land.  The 
worst  apparent  exposure  is  from  the  south,  southeast,  and  east  directions,  but 
weather  records  and  experience  have  established  the  met  that  no  severe  storms 
occur  from  those  quarters.  On  this  point,  Mr.  Bandell  Hunt  reported  as  follows: 
•  ««««•« 

''Burlineton  Bay  is  almost  wholly  sheltered  from  southwest  storms  by  the  rocky 
point  which  separates  it  from  Agate  Bay.  It  is  thoroughly  opened  and  exposed  to 
southeast  storms,  and  to  considerable  extent  to  those  mum  the  northeast 

''Mr.  £.  B.  Brace,  of  the  United  States  signal  office  at  Duluth,  has  furnished  me 
with  a  table  showing  the  prevailing  winds  at  that  point  for  several  years  back. 
These  results  ma^r  be  applied  to  the  locality  of  Agate  and  Burlington  bays  without 
any  danger  of  bem^  much  out  of  the  way,  probablv  making  a  small  allowance  for 
the  increased  velocity  of  those  winds  which  come  from  the  southern  quarters,  due 
to  the  stretch  of  the  lake. 

"From  this  table  it  appears  at  a  glance  that  the  southwest  and  northeast  storms 
are  the  prevailing  ones.    In  addition  to  this  Mr.  Brace  has  informed  me  by  letter — 

**  'That  we  consider  a  dangerous  wind  from  any  direction  to  be  one  of  25  miles  or 
over.  I  have  carefully  exammed  my  records  from  1875  to  date,  and  can  not  find  a 
single  instance  where  a  southeast  wind  has  reached  that  velocity.  We  occasionally 
have  southeast  winds,  but  it  is  not  a  quarter  from  which  we  expect  storms.' 

"Lake  captains  and  others  interested  are  all  agreed  that  Agate  Bay  needs  most 
protection  m>m  southwest  winds;  that  southeast  storms  are  rare;  and  that  the  waves 
of  a  continuous  northeast  storm  cause  more  or  less  'dead  swell'  throughout  the 
bay. 

"The  following  is  a  copy  of  the  prevailing  wind  directions  as  taken  from  the 
official  records  at  the  United  States  signal  station,  Duluth,  Minn. : 
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Individual  observations  since  then,  by  the  writer  and  others,  confirm  the  above 
statement 

Northeast  storms  affect  the  bay  most^  sending  in  heavy  swells,  and  southwest 
storms  in  a  less  degree. 

Major  Allen's  project  for  the  improvement  of  Burlington  Bay,  as  stated  in  his 
report  of  January  5, 1885,  comprised  a  breakwater  on  the  west  side  of  the  bay,  having 
the  position  shown  by  light  dotted  lines  and  designated  D  £  F  on  map  herewith, 
affording  shelter  to  about  15  acres  of  harbor  area,  tne  estimated  cost  oi  which  was 
$160,000,  and  dredging  into  the  low  ground  behind  the  breakwater  at  a  cost  of  $50,000. 
This  project  evidently  did  not  contemplate  the  utilization  of  the  entire  bay  for  ibe 
purposes  of  a  harbor,  and  now  that  the  entire  area  seems  to  be  required  for  commer- 
cial purpoees  and  for  a  refuge,  as  fully  set  forth  in  your  preliminary  report  of  August 
18, 1000,  it  is  dear  that  the  project  quoted  above  would  oe  entirely  inadequate. 
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Two  locations  for  a  breakwater  are  suggested  for  your  consideration,  designated  A 
and  B  on  the  accompanying  map,  one  or  the  other  of  which  it  is  believed  would 
answer  the  requirements.  Each  starts  from  the  east  point,  and  passing  from  2,200  to 
2,700  feet  across  the  front  of  the  bay  leaves  an  entrance  for  vessels  on  the  west  side 
at  the  deepest  water,  and  from  a  direction  most  convenient  for  vessels  in  approaching 
the  docks. 

The  heavy  seas  from  northeast  storms,  which  are  the  worst  storms  to  provide 
against,  as  they  sweep  around  the  east  point  of  land  will  be  partially  broken  and  par- 
tially deflectea  to  the  west  by  the  breakwater  and,  together  with  some  of  the  direct 
waves,  will  strike  the  rocky  and  broken  shore  on  the  west  side  of  bay,  resulting  in 
the  dissipation  of  most  of  their  enei^.  That  portion  of  the  west  shore  from  C  to  D 
may  be  expected  to  reflect  some  portion  of  these  waves  into  the  harbor.  In  cas^ 
location  A  were  constructed  these  reflected  waves  would  undoubtedly  be  moderate, 
and  would  be  further  stilled  by  the  basin  before  reaching  the  docks  and  wharves 
and  would  probably  cause  no  inconvenience  to  shipping. 

In  case  of  location  B,^  which  is  a  shorter  breakwater,  with  a  wider  entrance  to  the 
harbor,  the  reflected  waves  from  the  west  shore,  together  with  the  direct  wash  around 
the  end  of  the  breakwater,  would,  of  course,  cause  more  disturbance  to  the  water 
inside  the  harbor,  but  possibly  not  beyond  the  point  of  toleration  for  vessels  lying  at 
the  wharves. 

From  southwest  Btotma  the  entrance  with  A  would  be  well  under  the  shelter  of  the 
westerly  point  of  land,  and  probably  subject  to  only  a  slight  wash  coming  around  the 
X>oint.    With  B  the  exposure  woula  be  greater,  but  may  be  not  dangerously  so. 

Each  of  these  two  locations  extends  the  breakwater  to  a  depth  of  60  feet  of  water, 
which  is  near  the  limit  of  flrm  bottom,  as  found  by  the  testing  rod,  and  is  also  near 
the  limit  of  prohibitory  cost  of  construction,  the  cost  per  linear  foot  at  this  depth 
being  about  $260,  as  against  $187  in  a  depth  of  40  feet,  and  $54  in  a  depth  of  20  feet 
for  the  ordinary  form  of  structure.  The  deep-water  construction  presents  no  special 
ei^ieering  difficulties. 

While  A  from  its  greater  length  would  rive  better  protection,  B  would  give  more 
room  in  the  harbor,  which  might  be  need^  for  anchorage  by  vessels  seeking  refuge, 
or  for  mooring  to  buoys,  niles,  or  piers  inside  the  space  between  the  breakwater  and 
the  ore  docks.  The  tenaency  to  Duild  larger  and  larger  vessels  in  past  years,  and 
which  still  prevails,  adds  to  the  importance  of  making  a  small  harbor  as  large  as  pos- 
sible. It  may  be  added  that  the  larger  vessels  are  lees  sensitive  to  roughness  of  water 
and  therefore  require  less  complete  protection,  but  the  smaller  vessels  we  have  always 
with  us  and  must  be  considered.  B  would  ako  cost  less  than  A,  as  will  be  seen  bv 
the  estimates  herewith,  mainly  by  reason  of  its  shorter  length,  and  also  from  its  fol- 
lowing the  crest  of  a  shoal  for  a  few  hundred  feet  from  shore. 

The  entrance  should  be  wide  enough  to  avoid  all  danger  of  a  vessel  being  thrown 
onto  the  rocky  shore  at  the  we^  side  of  the  bay  while  entering  during  heavy  north- 
east storms  and  while  also  the  vessel  would  be  running  in  the  trough  of  the  sea  and 
less  steady  on  that  account  The  width  of  entrance  for  location  A  is  1,300  feet, 
about  one-fourth  mile,  and  the*  water  is  deep  for  nearly  the  full  width.  This  should 
be  ample.  In  case  of  B  there  is  a  large  excess  over  necessary  width  of  entrance,  it 
being  2,000  feet 

The  harbor  area  protected  by  a  breakwater  in  location  A  would  be  167  acres,  and 
by  location  B  185  acres.  This  includes  the  space  bounded  by  the  breakwater,  and 
the  shore  line  from  the  shore  end  of  the  breaswater  around  to  a  point  on  the  west 
side  due  west  of  the  west  end  of  the  breakwater. 

Kind  of  breakwater, — ^The  kind  believed  to  be  best  suited  to  the  conditions  at  Bur- 
lington Ba^  is  of  the  general  type  constructed  in  recent  years  at  most  of  the  harbors 
of  this  district,  consisting  of  timber  cribs  filled  with  stone  and  resting  npon  a  stone 
embankment  and  a  continuous  superstructure  also  of  stone  and  timber.  This  super- 
structure will  admit  of  being  replaced  some  time  in  the  future  by  the  more  durable 
and  permanent  concrete  form,  as  has  been  done  at  some  of  the  lower  lake  harbors, 
and  of  which  the  Marquette  breakwater  superstructure  designed  and  built  by  you 
is  a  good  example.  Such  a  permanent  superstructure  should  not  be  built  until  the 
cribs  and  embankment  have  had  time  to  settle  to  a  firm  and  unyielding  position. 

The  cross  section  of  the  timber  pier,  including  crib  and  superstructure,  should  be 
designed  with  reference  to  stability  and  economy.  A  square  form  seems  to  be  about 
what  is  required  to  provide  against  overturni^,  though  in  shallow  water  it  should 
be  wider  than  the  depth,  in  order  to  retain  sufficient  weight  to  prevent  displacement 
by  sliding  laterally. 

*Thia  location  wati  BUj^'ejsteJ  by  Mr.  Lewis. 
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To  determine  the  dimensioiis  of  the  timber  pier  of  square  form  of  cross  flection  and 
height  of  stone  embankment  in  varying  depthis  of  water  for  least  cost  of  breakwater, 
we  may  proceed  as  follows.    Let 


It/ 


D = depth  of  breakwater. 

h  sa  height  of  embankment 

w  =s  width  and  depth  of  timber  pier. 

6^'=  sum  of  berms  b  and  i/, 

8  =  ratio  of  slope  base  to  vertical. 

r  =s  ratio  of  cost  of  timber  pier  to  embankment  for  eqnal  volumes. 

u  =  cost  of  linear  foot  of  breakwater  in  terms  of  a  cuoic  foot  of  embankment. 

Then  u^t  v^ -^  h  {w  +  b^  +  sh) (1) 

and  as  h=D—w 

tt=rw"-f  (i>  — w)  {w-\-h^-\-8D  —  8w). 
For  minimum  value  of  u, 

~=2(r-f«-l)w  +  i>-«i>-&^-«2)-ia 
and 

2(r4-«-l)       ^^ 

which  gives  the  width  and  depth  of  the  timber  pier  in  terms  of  the  total  depth  of 
the  breakwater  and  several  constant  terms,  for  minimum  cost  of  entire  breakwater 
section. 

This  formula  was  first  deduced  by  the  writer  in  1886,  in  connection  with  a  project 
for  a  breakwater  at  Agate  Bay. 

For  determining  the  cost  of  a  timber  pier  filled  with  stone,  per  unit  of  volume, 
and  the  ratio,  r,  of  this  cost  to  that  of  the  stone  embankment,  the  quantities  of 
material  in  the  recent  extension  of  the  west  breakwater  at  Agate  Bay  may  be  taken 
as  sufficiently  correct  for  this  purpose,  although  that  form  of  structure  mieht  be 
modified  advantageously  in  some  details  for  use  on  the  Burlington  Bay  work  tor  the 
sake  of  greater  stability,  greater  strength  of  the  framed  structure,  and  of  economy 
of  timber,  without  materially  altering  the  cost. 

On  the  Agate  Bay  extension  referred  to,  the  cross  section  'of  the  timber  pier  is 
24  by  24}  feet  for  cribs  and  superstructure  together.  The  following  estimate  is  for 
50  linear  feet,  containing  29,400  cubic  feet  in  volume.  Prices  are  intended  to  repre- 
sent the  probable  cost  for  material  in  i)lacey  together  with  16  per  cent  for  contractor's 
profit  and  6  per  cent  for  contractor's  risk. 

Pine  timber,  76,720  feet  B.M.,  at  $26 $1,918.00 

Iron  fastenings,  5,267  pounds,  at  3  cents 168. 00 

Stone  ballast,  162  cords  (128  cubic  feet),  at  $6 972.00 

Ck>8t  of  60  linear  feet,  or  29,400  cubic  feet 3,048.00 

Cost  per  cubic  foot  of  timber  pier .  104 

Cost  i>er  cubic  foot  stone  ballast  or  embankment .047 

Batio  of  former  to  latter,  r»2.2. 
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The  following  table  is  computed  from  formula  (2)  for  several  depths  of  water,  and 
supposing  the  superstructure  to  rise  6  feet  above  water,  and  taking  r=2.2,  8=3/2,  or 
li  to  1,  for  embankment  slopes,  and  i/^=lb  feet  for  the  sum  of  widths  of  the  two 
berma. 
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70 

76 
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In  shoal  water  this  rule  gives  too  small  dimensions  for  stabilitj,  as  may  be  seen  at 
a  glance.  When  the  east  breakwater  at  Agate  Ba^r,  which  is  quite  similarly  situated 
to  the  one  proposed  for  Burlington  Bay,  was  built  to  a  distance  of  500  feet  from 
shore,  and  stopped  while  further  appropriations  were  awaited,  the  outer  end  of  tiie 
timber  pier  sunered  a  movement  of  about  2  feet  laterally  toward  the  harbor.  The 
time  and  cause  of  this  is  not  definitely  known,  but  was  probably  due  to  either  storms 
or  ice  pressure.  At  this  point  the  timber  was  20  feet  square  in  section,  and  the  depth 
of  water  25  feet  With  this  exception,  this  breakwater  has  held  its  position  welL 
The  last  of  the  completed  portion  was  built  in  1891,  stopping  in  38  feet  of  water,  with 
a  timber  pier  cross  section  of  24  by  24^  feet.  The  inner  encTwas  started  in  10  feet  of 
water,  with  a  16  by  16  foot  timber  pier.  There  is  now  under  construction  an  exten- 
sion to  the  Agate  Bay  east  breakwater,  which  terminates  in  56  feet  of  water,  and  is 
24  feet  wide,  excepting  the  last  50  linear  feet,  which  is  30  feet  wide. 

In  the  light  of  what  precedes  it  seems  best  to  have  no  width  leas  than  24  feet  For 
the  deeper  water,  the  economic  dimensions  may  be  safely  taken;  that  is,  28  feet  to  the 
nearest  even  foot,  with  an  increase  in  width  at  the  end,  which  is  the  weakest  x>oint, 
forminff  a  pierhead. 

Promes  and  crosB  sections  are  drawn  on  the  accompanying  map  in  accordance  with 
the  foregoing. 

Credit  is  due  to  Mr.  Lewis  for  the  execution  of  these  drawings  and  for  assistance 
in  preparation  of  estimates. 

The  cost  of  breakwater  at  location  A,  at  prices  already  named,  and  with  10  per 
cent  added  for  administration,  would  be  aiMut  $434,975;  at  location  B,  about  $376,490. 
This  supposes  that  the  breakwater  be  built  a  portion  at  a  time,  and  under  successive 
contracts,  as  has  usually  been  the  method  in  former  years.  In  case  Congress  appro- 
priates a  sum  sufficient  to  complete  the  work  at  once,  or  provides  for  a  continuous 
contract,  the  cost  would  be  less  by  probably  10  per  cent,  making  the  cost  for  A 
$391,439,  and  for  B  $338,841. 

There  is  a  lax^  body  of  rock  near  the  site,  or  within  half  a  mile,  on  high  ground^ 
that  might  be  run  by  gravity  down  to  the  bay.  This  rock  is  hard,  but  breaks  up  too 
small  for  large  riprap.  It  might  make  good  crib  filling,  and  answer  for  the  core  of 
the  embankment,  and  for  the  entire  width  of  the  base  m  deep  water  below  the  level 
of  violent  wave  action. 

For  the  up^r  slopes  of  the  embankment  larae  pieces  of  sranite  should  be  used,  of 
which  there  is  an  excellent  auarry  at  Silver  Creek,  4  miles  from  Burlington  Bay, 
weighing  180  pounds  to  the  cubic  foot,  and  another  quarry  7  miles  away  and  1  mile 


east  of  Knife  Biver,  with  rock  weighing  170  pounds  to  the  foot 

Commerce, — At  present  there  is  no  commerce  at  Burlington  Bay.  The  prospective 
commerce  is  shown  as  fully  as  poesible  to  ascertain  in  the  report  upon  a  preliminai^ 
examination  dated  August  13. 1900.  The  utility  of  this  bay  as  a  harbor  of  refuge  is 
also  stated  in  that  report,  ana  reasons  for  believing  the  hiarbor  worthy  of  improve- 
ment by  the  United  States. 

Figures  for  the  shipments  of  ore  the  i>reeent  season  up  to  November  1  are  at  hand, 
the  amount  being  3,762,198  tons.  This  is  236,011  tons  in  excess  of  the  amount 
shipped  last  season  up  to  November  1,  and  last  season's  shipments  were  much 
greater  than  those  of  any  former  year. 

As  stated  in  report  on  preliminary  examination,  the  Duluth  and  Iron  Range  Rail- 
way Company  owns  the  adjacent  land  at  Burlington  Bay  as  well  as  at  A^te  Bay, 
and  of  course  this  road  is  alone  in  the  business  of  handling  ore  at  that  locality.  For 
the  reason  of  lack  of  diversity  of  interests,  it  has  been  claimed  that  the  harbor  of 
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Burlington  B&y  is  not  worthy  of  improvement  by  the  Government.  The  budneai 
of  the  railroad  is  very  lai^e,  and  requires  most  of  the  available  room  for  docks  and 
tracks,  at  both  harbors,  and  so  has  the  appearance  of  a  monopoly.  Ita  business, 
however,  is  a  strictly  legitimate  one  and  in  accordance  with  the  laws  of  this  State, 
as  I  believe.  The  corporation  is  not  a  trust  in  either  the  legal  or  popular  sense  of 
the  term.  There  is  hardly  room  or  occasion  for  another  road  to  nave  a  terminus 
at  that  locality  with  a  system  of  docks. 

This  large  business  in  handling  ore  from  the  ranges  for  several  iron  companies,  of 
which  the  Minnesota  Iron  Company  is  only  one,  and  in  loading  the  ore  on  vessels 
for  shipment  East,  is  an  equally  ^reat  public  utility  as  if  subdivi<fod  among  a  number 
of  individuals  or  smaller  compames,  and  probably  more  so,  as  the  nature  of  the  busi- 
ness is  such  that  it  can  not  be  successfully  conducted  on  a  small  scale.  However,  it 
would  seem  as  if  the  magnitude  of  this  business  in  the  aggregate,  present  and  pro- 
spective, and  not  its  diversity,  should  be  considered  in  decidii^  the  question  of  the 
worthiness  of  improvement  of  the  harbor  by  the  Government. 

The  Duluth  and  Iron  Range  Railway  has  competitors,  in  fact,  in  hauling  ore  from 
the  Mesaba  Range,  namely:  The  Duluth,  Missabe  and  Northern  Railway,  which 
hauls  a  large  amount  to  its  docks  at  Duluth,  and  the  Eastern  Minnesota  Railway, 
which  hauls  ore  from  other  mines  on  same  range  to  ore  docks  at  AUouea  Bay. 
So  that  the  ore  handled  by  the  Duluth  and  Iron  lumge  Railway  Company  is  only  a 
subdivision  of  the  entire  iron-ore  business  at  the  head  of  Lake  Superior. 

Very  respectfully  submitted. 

J.  H.  Dabuno, 

Auittant  Dnffineer, 

Maj.  Clinton  B.  Seabs, 

Corps  of  EnqineerSj  U.  &  A, 


BBFOBT  or  MB.  MABCUS  W.  LEWIS. 

Unftrd  States  ENOiNmEB  Officb, 

IhUuUi,  Minn.,  Norembev  8, 1900. 

Major:  I  herewith  submit  a  report  of  work  done  at  Burlin^n  Bay,  Minnesota,  in 
connection  with  a  survey  of  same  under  the  immediate  diiectton  of  Mr.  J.  H.  Dariing, 
assistant  engineer. 

Arrived  at  Two  Harbors  September  12. 1900,  and  on  the  morning  of  the  13th  I 
procured  a  party  of  four  men  and  began  tne  cutting  oat  of  range  lines  on  the  north 
and  west  shores  of  the  bay  for  the  purpose  of  locating  soundings.  The  territory  was 
generally  well  wooded,  and  much  cuttmg  was  necessary.  Sixteen  lines  were  opened 
up  and  white-cloth  taigets  placed  on  eacn.  A  considerable  portion  of  the  bay  had 
previouslv  been  sounded  by  a  party  of  the  Duluth  and  Iron  Range  Railroad  Com- 
panv,  ana  my  soundings  were  confined  to  territory  lying  outside  m  this. 

Tne  soundmgs  were  made  from  a  row  boat  every  minute,  on  lines  east  and  west, 
200  feet  apart  and  when  a  north  and  south  range  line  was  passed,  the  exact  time 
was  noted.    These  north  and  south  ranges  varied  from  200  to  500  feet  apart 

Readings  were  taken  on  a  water  gauge,  during  the  progress  of  sounding,  for  the 
purpose  of  reducing  the  same  to  low-water  datum.  Owing  to  the  destruction  of  all 
former  bench  maru  which  located  the  plane  of  low-water  datum,  it  was  found  nec- 
essary to  obtain  a  series  of  gauge  readings  which  could  be  used  in  relation  with  those 
taken  elsewhere  of  known  elevation,  and  for  this  purpose  readings  were  taken  three 
times  a  day  on  a  United  States  water  gauge  located  at  the  east  end  of  the  east  break- 
water at  Xgate  Bay,  beginning  September  13, 1900,  and  continuing  until  November 
1,1900. 

These  readings  were  taken  at  9  a.  nL  and  at  1  and  6  p.  m.,  except  when  the  water 
was  too  rough. 

Readings  are  also  taken  at  7  a.  m.  and  6  p.  m.  at  Houghton,  Mich.,  on  a  gauge  of 
known  elevation.  The  readings  at  Houghton,  Mich.,  are  preferred  to  those  atDumth, 
Minn.,  from  the  fact  that  those  of  the  latter  place  are  at  times  influenced  by  the  atoge 
of  water  in  St  Louis  River.  At  time  of  this  survey  there  was  a  small  diiferenoe  m 
stage  of  water  in  Duluth  Harbor  and  the  lake.  After  eliminating  all  readings  taken 
when  wind  was  fresh,  or  stronger  than  freeh,  at  either  place,  a  mean  of  forty-nine 
readings  was  used  at  each  station,  which  shows  that  the  aero  of  the  two  harbora,  or 
A^te  Bay  water  {;auge.  is  0.11  feet  below  low-water  datum.  Allowance  la  made  lor 
this  in  the  reduction  of  soundin 
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Levels  were  taken  fixing  the  relative  heights  of  the  water  gange  used  at  Agate  Bay. 
and  a  permanent  bench  mark  consisting  of  a  cross  on  a  lar^  granite  bowlder,  sitaated 
about  140  feet  east  of  east  end  of  east  breakwater,  and  on  line  with  south  face  of  same. 
This  cross  is  the  station  that  was  used  by  the  Government  in  locating  the  position 
of  the  breakwater  in  1884,  and  its  elevation  referred  to  low- water  datum  is  -f-12.56  feet. 

The  Duiuth  and  Iron  Ran^  Railroad  Company  have  used  this  bench  mark  and 
referred  it  to  their  datum,  which  they  use  in  all  their  surveys.  The  elevation  of  this 
bench  mark  referred  to  the  railroad  company's  datum  is  112.38  feet,  as  given  me  by 
their  assistant  engineer,  Geoi^  Watts. 

From  this  itis  seen  that  the  100  plane  of  the  railroad  company  is  0.18  feet  above 
low-water  datum. 

An  examination  was  made  for  the  purpose  of  ascertaining  the  character  of  the 
bottom  of  Burlington  Bay,  in  the  following  manner:  A  steel  rod  three-fourths  inch 
in  diameter,  and  8  feet  looy^,  pointed,  was  lowered  from  the  boat  by  means  of  a  line, 
and  by  raising  and  lowermg  it  suddenly  the  condition  of  the  Dottom  could  be 
obtained  with  a  considerable  degree  of  accuracy. 

It  was  found  that  from  the  shore  line  to  a  depth  of  about  25  feet  the  bottom  con- 
sisted of  gravelly  clay,  bowlders,  and  ledge  rock,  vaijing  slightly  in  different  locali- 
ties. From  the  above  depth  to  the  depth  of  60  or  65  feet  £m  clay  was  found.  In 
depths  greater  than  this  the  bottom  was  mud,  into  which  the  rod  would  penetrate 
probably  12  to  18  inches,  making  it  a  difficult  matter  to  raise  aeain. 

Work  was  completed  on  the  evening  of  September  20,  1900,  and  I  returned  to 
Duiuth  by  steamer  IXxon  September  21. 

Very  respectfully  submitted.  Mabcus  W.  Lewis, 

In  charge, 

Maj.  Clinton  B.  Seabs, 

OjTpa  of  Engvneen,  U.&A, 


Digitized  by  VjOOQIC 


APPENDIX  L  L. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  WESTERN  SHORE  OF 

LAKE  MICHIGAN. 


REPORT  OF  MAJOR  J,  O,  WARREN,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1901,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IKFBOVBMXMTB. 


1.  Menominee  Harbor,  Michigan  and 

Wisconsin. 

2.  Menominee    River,   Michigan    and 

Wisconsin. 

3.  Oconto  Harbor,  Wisconsin. 

4.  Green  Bay  Harbor,  Wisconsin. 

5.  Stur^n  Bay  and  Lake  Michigan 

Ship  Canal,  Wisconsin. 

6.  Operating  and  care  of  Sturgeon  Bay 

and  Lake  Michigan  Ship  Canal, 
Wisconsin. 

7.  Harbor  of  refuge  at  entrance  of  Stur- 

seon  Bay  and  Lake  Michigan  Ship 
Canal,  Wisconsin. 

8.  Ahnapee  Harbor,  Wisconsin. 

9.  Kewaunee  Harbor,  Wisconsin. 
10.  Two  Rivers  Harbor,  Wisconsin. 


11.  Manitowoc  Harbor,  Wisconsin. 

12.  Sheboygan  Harbor,  Wisconsin. 

13.  Port  Washington  Harbor,  Wisconsin. 

14.  Harbor  of  r^uge  at  Milwaukee,  Wis- 

consin. 
16.  Milwaukee  Harbor  Wisconsin. 

16.  South  Milwaukee  Harbor^  Wisconsin. 

17.  Racine  Harbor,  Wisconsin. 

18.  Kenosha  Harbor,  Wisconsin. 

19.  Waukegan  Harbor,  Illinois. 

20.  Fox  River,  Wisconsin. 

21.  Operating  and  care  of  locks  and  dams 

on  Fox  River,  Wisconsin. 

22.  Removing  sunxen  vessels  or  craft 

obetructing  or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SUBVBT. 


23.  Stui^^n  Bay  and  Lake  Michigan 
Ship  Canal,  Wisconsin. 


24.  Manitowoc  Harbor,  Wisconsin. 

25.  Milwaukee  Harbor,  Wisconsin. 


United  States  Engineeb  Office, 

Mihjoavkee,  Wis.^  Jvl/y  12,  1901. 
General:  I  have  the  honor  to  transmit  herewith  annual  report  for 
the  works  of  river  and  harbor  improvement  in  my  charge  for  the  fiscal 
year  ending  June  30,  1901. 

Very  respectfully,  your  obedient  servant, 

J.  G.  Warren, 
Major ^  Oorpa  of  E7igi7ieer8. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engmeera^  U.  S.  A. 
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LrLl. 

IMPROVEMENT  OF  MENOMINEE  HARBOR,  MICHIGAN  AND  WISCONSIN. 

The  original  oondition  at  the  mouth  of  the  Menominee  Biver^  object 
of  the  improvement,  projects,  and  (present  works  are  descnbea  in 
detail  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1896,  pages 
2459  and  2460. 

Since  then  the  channel  has  been  increased  in  depth  to  20  feet,  with 
minimum  width  of  800  feet,  in  accordance  with  plan  submitted  No- 
vember 30,  1896,  and  published  in  House  Doa  No.  86,  Fifty-fourth 
Congress,  second  session.  This  enlargement  was  fully  completed  in 
October^  1900. 

OondUion  of  the  improvement. — The  piers  are  built  the  full  length 
contemplated.  The  superstructure  of  2,818  linear  feet  of  the  inshore 
ends  of  the  piers  was  recently  rebuilt  and  is  in  good  condition.  The 
remainder  of  the  superstructure,  1,050  linear  feet,  was  built  in  1884; 
it  is  much  deicayed  and  requires  renewal. 

The  channel  has  a  depth  of  20  feet  below  datum,  and  a  minimum 
width  of  300  feet.  The  maximum  draft  that  could  be  carried  June  30, 
1901,  was  19.2  feet 

Ch^erations  during  tKejieoal  yeour. — ^By  hire  of  labor  and  the  use  of 
U.  o.  dredge  No.  2  work  was  begun  October  4,  and  completed  October 
81, 1900,  resulting  in  the  removal  of  11,734  cubic  yaras  of  material, 
and  the  completion  of  the  20-foot  channel  to  the  required  dimensions. 

RemoMrks. — ^The  chief  benefit  derived  from  expenditures  made  during 
the  fiscal  year  was  the  elimination  of  one  of  the  angles  from  the  chan- 
nel, thereby  rendering  navigation  less  difficult. 

A  consolidation  of  Menominee  River  and  Menominee  Harbor  is 
recommended  for  reasons  set  forth  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1900,  page  3653. 

It  is  proposed  to  expend  the  small  balances  available  from  appro- 

E nations  for  the  improvement  of  Menominee  Harbor  and  Menominee 
Liver  in  removing  tne  most  troublesome  shoals  in  Menominee  River, 
by  hire  of  labor  and  the  use  of  IT.  S.  dredge  No.  2  during  the  present 
working  season. 

For  we  maintenance  of  existing  works  an  appropriation  of  ¥13,750 
is  reoonmiended  for  the  fiscal  year  ending  June  80, 1903. 

JSrfimote. 

For  rebiifldiiigl,050  linear  feet  of  piers  above  the  water  line,  at  $10  per  foot.  $10, 500 
For  dredging  20,000  cabic  yards  for  maintenance  of  channel,  at  10  cents  per 

yard 2,000 

For oontrngendes,  lOperoent 1,250 

Total 18,750 

Money  atatemevU. 

July  1, 1900,  baJance  unexpended $3,165.73 

JnneSO,  1901,  amoont  expended  during  fiscal  year 1,275.05 

July  1, 1901,  balance  unexpended 1,880.68 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901 18,750.00 

Submitted  in  comphaace  with  requirements  of  sundry  dvil  act  of  June 

,    i,  1897,  and  of  sectiQn  7  of  the  nver  and  harbor  act  of  1899. 
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APFBOFBZATIOim. 


Act  of— 

March  8,  1871 $26,000 

June  10,  1872 25,000 

March  3,  1873 25,000 

June  23, 1874 25,000 

March  3,  1875 25,000 

August  14,  1876 8,000 

June  18,  1878 10,000 

March  3,  1879 10,000 

June  14,  1880 10,000 

MarchS,  1881 12,000 

Augusts,  1882 15,000 


Act  of— 

July  5, 1884 »10,000 

Augusts,  1886 8,000 

August  11,  1888 9,000 

August  18,  1894 10,000 

Junes,  1896 7,160 

March  3,  1899 6,600 

Miscellaneous  receipts  cred- 
ited to  appropriations. ...  62 

TWal 234,712 


CX>MMEBCIAL  STATIOTICB  lOB  THB  GALENDAB  TBAB  WSBOXQ  DBCEMBXB  81,  1900L 

[Foinished  by  Mr.  Neb  Chzistopheneii,  deputy  ooUeotor  of  eostoma,  Menominee,  Mldh.] 

Name  of  harbor,  Menominee,  Mich.;  collection  district,  Marquette,  Mich.;  nearest 
light-house,  Menominee,  Mich. 

Arrivals  and  departures  of  vessels. 


Description. 

AnlTBk. 

Number. 

Tonnage. 

Number. 

Tonnage. 

Steam .•.•..•.....•••••>••..•••>.••>••>.••••••••••• 

740 

862, 4tt 

740 

880,440 

Ea^ixnis  and  imports. 


By  way  of  the  haibor  only. 


Approziniato 
▼aloe. 


Exports . 
Imports. 


18^000,000 
8,000,000 


IMPROVEMENT  OF  MENOMINEE  RIVER,  MICHIGAN  AND  WISCONSIN. 

The  original  condition  of  the  Menominee  River,  the  object  of  the 
improvement,  and  the  projects  for  carrying  it  out  are  fully  described  in 
the  Annual  Report  of  the  Qiief  of  Engineers  for  1896,  page  2468,  and 
1899,  pages  2728-2729. 

Condition  of  the  im^ovemerU. — See  Annual  Report  of  Chief  of  Engi- 
neers for  1900,  page  3653  and  map  published  in  House  Doc.  No.  419. 
Fifty-sixth  Congress,  first  session.  But  a  small  Quantity  of  material 
was  dredged  during  the  fiscal  year,  and  soundings  nave  not  been  taken 
since  January,  190O;  the  condition  of  the  channel  has  not  materially 
changed  since  then. 

The  actual  navigable  depth  June  80,  1901,  was  19.2  feet  at  the 
entrance  and  for  a  distance  of  2,800  feet  inside  of  the  pier  heads; 
thence  to  the  upper  end  of  the  channel^  about  16.2  feet. 

Operations  wwri/ng  the  fiscal  yewr, — By  hire  of  labor  and  the  use  of 
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U.  S.  dredge  No.  2,  4,756  cubic  yards  of  material  were  removed  from 
(^oal  places  in  the  channel  durin&f  the  month  of  November,  1900. 

Remarks. — ^The  benefit  derivea  from  expenditures  during  the  fiscal 
year  was  the  removal  of  several  small  shoals  from  the  channel. 

The  recommendation  that  Menominee  River  and  Menominee  Harbor 
be  made  one  work  is  renewed  for  reasons  stated  in  Annual  Report  of 
Chief  of  Engineers  for  1900,  page  3653. 

Attention  is  invited  to  report  submitted  January  30, 1900,  with  map 
and  estimate  of  cost  for  increasing  the  depth  of  channel  to  18  feet, 
published  in  House  Doc.  No.  419,  Forty -sixth  Congress,  first  session. 

For  the  restoration  and  maintenance  of  channel  an  appropriation  of 
96,600  is  recommended  for  the  fiscal  year  ending  June  30, 1903. 

Estimaie. 

For  dredjgmg  60,000  cubic  yards,  at  12  cents |6,000 

For  contingencies,  10  per  cent 600 

Total 6,600 

Money  statement. 

Jnlyl,  1900,  balance  unexpended $808.21 

June  30, 1901,  amount  expended  during  fiscal  year 722. 33 

July  1, 1901,  balance  unexpended 85.88 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  fuldition  to  the  balance 
unexpended  July  1,  1901 6,600.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4^ 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPBOPBIATIONS. 

Act  of— 

September  19, 1890 154,000.00 

July  13,  1892 20,500.00 

August  18,  1894 6,000.00 

June  3,  1896 15,000.00 

March  3,  1899 18,920.00 

Miscellaneous  receipts  credited  to  appropriations 80.03 

Total 114,500.03 


OOMMSBdAL  STATISnOB  VOB  THS  CALENDAR  TBAB  BNDmO  DSCBlfBEB  31,  1900. 

The  commercial  statistics  for  the  Menominee  River  are  the  same  as  for  Menominee . 
Harbor,  Michigan. 


L  L  3. 

IMPROVEMENT  OF  OOONTO  HARBOR,  WISCONSIN. 

The  original  condition  of  tiie  Oconto  River,  the  object  of  this 
improvement,  the  projects  for  carrying  it  out.  and  present  works,  are 
described  in  detail  in  Annual  Reports  of  Chiei  of  Engineers  for  1896, 
page  24G5,  and  1897,  page  2653. 
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Condition  of  the  improvemenii. — See  Annual  Report  of  the  Chief  of 
Engineers  for  1900,  page  8664.  It  is  believed  that  no  material  change 
has  taken  place  since  then,  other  than  ordinary  annual  deterioration. 

The  actual  depth  of  water  June  30, 1901,  based  on  soundings  taken 
in  May,  1900,  was  8.2  feet. 

Operation  during  theJUcal  yeanr. — ^Not  any. 

Sema/rks. — ^An  inspection  of  the  piers  was  made  in  September, 
1900,  and  it  was  then  evident  that  tne  method  of  repairs  made  in 
1899,  described  in  Annual  Report  of  the  Chief  of  Engineers  for  1900, 
page  8655,  has  proved  effectual,  and  it  is  proposed  to  repair  the 
remainder  of  the  piers  in  a  similar  manner  wnenever  funds  for  that 
purpose  are  provided.  The  expenditures  during  the  fiscal  year  were 
chiefly  for  repairs  to  the  dredging  plant. 

EstimaUfoT  maintenance  of  existing  works  for  the  fiscal  year  ending  June  SO,  190S, 

For  dredpng  40j000  cubic  yards,  at  12  cents $4,800 

For  repairs  to  piers 6, 500 

For  contingencies,  10  per  cent 1, 030 

Total 11,830 

Money  statement. 

July  1, 1900,  balance  unexpended 11,872.09 

June  30,  1901,  amount  expended  during  fiscal  year 422.74 

July  1, 1901,  balance  unexpended 


949.95 


Amount  ( estimated )  required  for  completion  of  existing  project 22, 610. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexpended  July  1, 1901 11,830.00 

Submitted  in  compliance  with  rec^uirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


APFROPRIATIONB. 


Act  of — 

March  8,1881 $10,000 

August  2, 1882 16,000 

July  5, 1884 15,000 

August  5, 1886 8,000 

August  11,1888 20,000 


Act  of — 

July  13,1892 $8,000 

August  18, 1894 8,000 

June  3, 1896 4,000 

March  8, 1899 15,000 

Total 93,000 


COingTBBOIAL  BTATOnCB  VOB  THB  GALBNDAB  TBAB  ENDING  DBCKMBBB  31,  1900. 

[Famished  by  Mr.  Ja^cob  Spies,  mayor.] 

Name  of  harbor,  Oconto,  Wis. ;  collection  district,  Milwaukee,  Wis.;  nearest  light- 
house, Sherwood  ^oint^  Wisconsin. 

Arrivals  and  departures  ofvessdi. 


Description. 

Anivalfc 

Departures. 

Number. 

Tonnase. 

Number. 

Tonnage. 

BtMm 

200 
176 

10,000 
10,000 

200 
176 

10,000 
10,000 

Bail 

Total 

975 

20,000 

876 

20,000 
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Exports  and  imporU, 

Ton*     l^'^'^Sgr^ 

By  w»7  of  the  harbor  only: 

Kxports 12,968  1800,200 

Imports 61,819.6  1,176,282 

By  all  ways  of  tnuuportatlon: 

Szports 204,016.6  8,287,000 

ImportB 183,609  2,978,476 


Lf  L4. 

IMPROVEMENT  OF  GREEN  BAY  HARBOR,  WISCONSIN. 

Fox  Riyer,  near  its  mouth,  constitutes  the  harbor  of  Green  Bay. 
Its  original  condition,  object  of  improvement,  projects,  and  present 
works  are  described  in  de&il  in  Annual  Report  of  the  Cnief  of  Engi- 
neers for  1896,  pages  2469,  2470;  1897,  pages  2657,  2668,  and  1899, 
pages  2784,  2785. 

Oonditian  of  the  improvement. — The  east  and  west  revetments  at 
Orassy  Island  were  rebuilt  above  the  water  line  in  1885  and  1887; 
they  are  now  so  much  decayed  that  renewal  is  necessary.  The  17-foot 
channel,  16,600  feet  long,  extending  from  the  mouth  of  Fox  River 
through  Grassy  Island  and  Sable  roint  Bar,  was  completed  in  1897. 
SouncunfTs  taken  in  January  and  February,  1901,  on  lines  50  feet 
aps^  at  mtervals  of  20  feet,  showed  the  chiannel  to  have,  with  a  few 
unimportant  exceptions,  the  required  depth  of  17  feet  below  the 
datum  plane  of  harbor  improvements,  and  a  minimum  width  of  180 
feet  It  is  probable  that  no  material  change  has  occurred  since  then. 
Hie  actual  depth,  June  80, 1901,  is  16.2  feet 

Fooo  Rwer  mow  Depere. — ^Dredging  for  the  fonnation  of  a  channel 
17  feet  deep  and  160  feet  wide  was  completed  in  November,  1899. 
Soundings  taken  in  February,  1901,  showed  a  number  of  shoals,  but 
none  that  materially  interfered  with  navigation. 

Operations  durinf  the  fiecal  year. — ^There  were  no  operations  other 
than  taking  soundings  through  the  ice,  covering  7  linear  mUes  of 
channel,  preparation  of  maps  showing  its  present  condition,  and  mak- 
ingrepairs  to  the  dredging  plant 

j&emarke. — ^The  project  now  in  force  for  obtaining  a  channel  of 
navigable  width  17  feet  deep  from  the  waters  of  Green  Bay  to  the 
city  of  Green  Bay  was  practically  completed  in  1897  and  a  channel  of 
the  same  depth  was  obtained  in  Fox  River  below  Depere  in  1899. 
The  two  improved  channels  have  a  combined  length  of  about  7  miles, 
and  the  banks  are  unprotected  with  revetments  except  for  a  distance 
of  700  feet  at  Grassy  Island,  therefore  dredging  will  be  required  from 
time  to  time  for  their  maintenance. 

It  is  proposed  to  rebuild  the  east  revetment  at  Grassy  Island  above 
the  water  line  the  present  working  season  with  the  funds  now  available. 

Attention  is  invited  to  a  report  dated  December  12, 1891),  on  a  sur- 
vey Dwde  with  a  view  of  obtaining  a  channel  20  feet  deep,  published  in 
House  Doc.  No.  282,  Fifty-sixth  Congress,  first  session,  and  in  Chief 
of  Engineers  Report  for  1900,  pages  3750-3762. 

The  benefits  derived  from  the  expenditures  made  during  the  fiscal 
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^ear  were  ascertaining  the  present  condition  of  the  channels  and  mak- 
ing needed  repairs  to  the  dredging  plant. 

An  appropriation  of  $16,000  for  tne  maintenance  of  existing  works 
for  tiie  niscai  year  ending  June  30,  1903,  is  recommended. 

Estimate, 

Green  Bay  channel: 

Dred^nj?  25,000  cubic  yards,  at  12  centa $3,000 

Rebuilding  west  revetment  at  Graasy  Island,  620  linear  feet,  at  $10 6, 200 

Fox  River  channel  below  Depere: 

Dredging  30,000  cubic  yards,  at  15  cents 4,500 

Contlngenciee 1,300 

Total..... 15,000 

Money  statement. 

July  1,  1900,  balance  unexpended $7,432.98 

June  ^,  1901,  amount  expended  during  fiscal  year 892. 17 

July  1,  1901,  balance  unexpended 6,540.81 

Amount  that  can  be  profitably  expended  in  fiscal  ^ear  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901 15,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPBOPRIATIONS. 


Act  of— 

June  23, 1866 $30,500.00 

March  2,1867 45,000.00 

July  25, 1868  (allotted) . .  17, 500. 00 

April  10,1869  (allotted) . .  44, 550. 00 

July  11,1870 17,500.00 

March  3,1871 17,500.00 

March3,1873 20,000.00 

June  23, 1874 10,000.00 

March3,1875 10,000.00 

August  14, 1876 8, 000. 00 

June  18, 1878 5,000.00 

March  3,1879 4,000.00 

June  14, 1880 6,000.00 

March3,I881 6,000.00 


Act  of— 

August  2, 1882 $20,000.00 

July  5, 1884 10,000.00 

August  5, 1886 7,000.00 

August  11, 1888 10,000.00 

September  19, 1890 10, 000. 00 

July  13,1892 25,000.00 

August  18, 1894 25,(K)0.00 

June  3, 1896 25,000.00 

July  19,1897 5,000.00 

March  3,1899 28,600.00 

Miscellaneous  receipts  cred- 
ited to  appropriations 52. 50 

Total 406,202.50 


OOMICBRCIAL  STATZBTIGB  FOB  THB  CALBNDAB  YEAH  ENDING  DBCEMBBB  31,  1900. 

[Fomiahed  by  Mr.  M.  J.  McCormlck.] 

Name  of  harbor,  Green  Bay,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  nearest 
light-house,  Grassy  Island,  Wisconsin. 


Arrivals  and  departures  of  vessels. 

Deecrlption. 

Arrlvata. 

Departares. 

Number. 

Tonnage. 

Number. 

Tonna^. 

gt4Hiin 

881 
146 
71 

170,982 
41,727 
68,709 

877 
lfi2 
71 

151,006 
43  032 

Sail 

Unknown - -  -  - 

68,709 

Total 

&98 

281,418 

600 

262.747 

ENG  1901- 


-183 
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Exports  and  imports. 


By  way  of  the  harbor  only. 


Tool. 


Approximate 
yalne. 


Exports. 
Imports. 


160,812.6 
847,060.6 


16,600,000 
6^500,000 


LL  5. 

IMPROVEMENT  OF  STURGEON  BAY  AND  LAKE  MICHIGAN  SHIP  CANAL, 

WISCONSIN. 

The  original  oondition,  object  of  the  improvement,  project,  and 
present  works  are  described  in  detail  in  Annual  Report  of  the  Chief 
of  Engineers  for  1896,  pages  2471, 2472;  and  for  1897,  page  2660. 

Oond4Man  of  the  improvement. — For  a  distance  of  6,849  feet,  measur- 
ing from  east  or  lake  end,  the  canal  banks  are  i)rotected  by  revetments. 
The  remaining  351  feet  of  the  canal  is  unprovided  with  revetments. 

The  foUowmg  are  the  various  widths  of  the  canal  between  revet- 
ments, measuring  from  lake  end: 

720  feet,  180  feet  wide. 
6,480  feet,  160  feet  wide. 
649  feet,  250  feet  wide. 

June  30, 1901,  the  governing  depth  in  the  canal  was  about  15.8  feet 
below  datum^  and  the  actual  depth  about  15  feet. 

Operations  dAJiHng  the  fiscal  yea/r. — ^By  hire  of  labor  and  the  use  of 
United  States  dredge  No.  1,  the  dredging  and  work  incident  to  the 
renewal  of  the  souui  revetment  on  the  rectified  line  was  continued, 
resulting  in  the  excavation  of  95,604  cubic  yards  of  material,  and  tlie 
removal  of  about  2,500  linear  feet  of  the  old  revetment. 

In  September  and  October,  1900,  a  survey  was  made,  and  under  date 
of  November  24  a  report  with  plans  was  submitted  for  obtaining  a 
depth  of  18  feet  of  water  from  Lake  Michigan  to  Green  Bay,  at  an 
estimated  cost  of  $218,000. 

Rema/rks. — The  so-called  "harbor  of  refuge"  at  the  Lake  Michigan 
end  of  the  canal  really  forms  a  part  of  the  canal,  being  its  easterly 
entratice,  and  the  harbor  piers  really  constitute  exterior  works.  As  a 
harbor  of  refuge  it  is  valueless,  but  as  an  entrance  to  the  canal  it 
becomes  of  equal  importance  to  the  canal  itself.  It  is  therefore  recom- 
mended that  the  two  works  be  consolidated,  and  that  in  the  future 
appropriations  made  for  the  improvement  of  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal  shall  include  the  harbor  of  reiuge  at  the  entrance 
thereof. 

The  benefit  derived  from  expenditures  made  during  the  fiscal  year 
is  the  widening  of  about  2,300  linear  feet,  equal  to  32  per  cent  of  its 
entire  length,  from  130  feet  to  160  feet,  in  furtherance  of  the  existing 
project. 

Attention  is  invited  to  report  and  plans  submitted  under  date  of 
November  24,  1900,  for  obtaining  a  channel  of  navi^ble  width,  18 
feet  deep,  from  L^ke  Michigan  to  Green  Bajr,  published  in  House 
Doc.  No.  117,  Fifty-sixth  Congress,  second  session. 
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EetimAted  oo8t  of  project  udopted  in  1884  (see  Beport  of  Ohief  of  Engmeen, 
1894,  p.  2067) 73.....  108,460 

Additional  estimate,  modified  project  of  1896: 

Increasingwidthofweflterly  1,000  feet  of  canal  to  260  feet $4,760 

Increasing  width  of  channel  in  Stuigeon  Bay  to  200  feet 10, 300 

Tbtal  additional  estimate 16,060 

Tbtal 113,600 

Total  appropriations,  exdnsive  of  purchase 80,000 

Amomit  estimated  to  complete  present  project 88,600 

An  appropriation  of  988,600  is  recommended  for  the  fiscal  year 
ending  June  30,  1908. 

Should  the  plan  submitted  in  report  of  November  24,  1900,  for 
obtaining  a  channel  18  feet  deep  be  adopted^  and  an  appropriation  be 
made  in  1902  for  carrying  it  out,  the  foregoing  estimate  of  f38,500  for 
completion  of  the  existing  project  should  be  cusregarded,  as  by  refer- 
ence to  that  report  it  will  be  seen  that  the  first  item  of  that  estimate 
provides  for  the  completion  of  the  present  approved  project. 

Money  gtatement. 

Jaly  1, 1900, balance  unexpended $8,218.68 

JuneSO,  1901,  amoont  expended  daring  fiscal  year 6,134.14 


July  1,1901,  balance  muixpended 2,082.49 

Amoont  (estimated)  reqnired  for  completion  of  existing  project 83,600.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 

.    1903,  in  addition  to  the  balance  unexpended  July  1, 1901 88,600.00 

Submitted  in  compliance  witu  requirements  of  sundry  dyil  act  of  Jons 
4,1897. 


APFBOFBIATIOirB. 

Act  of— 

July  18, 1892  (for  purchase) t31>8S3 

Augustl8,1894 20,000 

June  3, 1896 30,000 

March  3, 1899 80,000 

"Total 161,833 


OOMMKBOIAL  BTATISnCB  lOB  TRB  GAIilNDAB  TSAB  SNDma  DBCnfBaB  31,  1900. 

[Poniiflhed  bf  Mr.  Adam  N.  Dler,  nparintendent  Stoiseon  Bay  and  Lake  Mlohijcan  Ship  Canal 

Wiaoonain.] 

Name,  Stoi]geon  Bay  and  Lake  Michigan  Ship  CSanal,  Wisconsin;  ooUection  district, 
Milwaukee,  Wis. ;  nearest  light-house,  a  coast  nght  on  the  north  bank  and  eastern  end 
of  canal.  There  is  also  a  light  at  the  entrance  to  the  harbor  on  the  north  pierhead,  one 
on  each  side  of  the  canal  at  harbor  or  eastern  entrance,  one  on  the  south  side  at  bay 
or  western  entrance,  and  one  on  the  southerly  side  at  westerly  end  of  the  channel 
dredged  in  Sturgeon  Bay  in  continuation  of  the  canal  proper. 
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ArnvcUs  and  dqMrtu/rea  of  vesidi,  . 


ClasB. 

Bound  down. 

Bound  up. 

Total. 

Number. 

Net  tons. 

Number. 

Net  tons. 

Number. 

NettOM. 

1900. 
8t4Miin 

880 
574 
806 

455,851 
80,579 
218,514 

887 
506 
820 

899,579 

66,048 

219,800 

1,080 
626 

865,490 

Ball 

146,627 

Unrigged 

432,814 

Total 

1,760 
1,921 

749.944 
785,878 
669,641 

1,698 
1,825 
1,865 

684,927 
681,784 
616,244 

8,458 
8,84U 
8,775 

1,484,871 

1899,  total 

1,417,112 

1898,  total  

1,285,885 

Navi«ition  through  the  canal  for  the  seaflon  of  1900  was  resumed  April  19.  when 
Green  Bay  was  comparatively  clear  of  ice,  and  was  practically  closed  December  18, 
the  active  or  open  season  being,  therefore,  two  hundred  and  forty-two  days. 

Average  number  of  craft  passing  through  canal  per  day  for  the  whole  sea- 
son ( not  including  tugs ) 14. 36 

Average  net  tons  passing  through  the  canal  per  day  for  the  whole  season 

(not  including  tonniu;e  of  tugs) 5,933.35 

Average  net  tonnage  oP- 

Steam  craft 489.65 

SaU  craft 136.76 

Unrigged  craft 691.39 


SUUemenl  offreigM  and  poMsmgen  carried  through  the  canal  during  the  calendar  year 

ending  December  SI,  1900, 


BOUND  DOWN. 


Articles. 


Net  tons. 


Articles. 


Nettona. 


Agricultural  implements 

^ir.::::::::::::;:;:::: 

Cement 

Goal  and  coke 

Plah 

Flour 

Hay 

Iron  (manufactured) 

Lumber 


847 
1,097.75 

80 

8,060 

41,208 

2,471 

2,540 

219 
4,822 

042 


Merchandise  (general) 

OUs  (all  kinds) 

PUes 

Potatoes 

Salt 

Staves 

Ties  (railroad) 

Total 

Passengers number.. 


80,255 
2,437.48 

158 

810 
12,307.50 

990 
1.540 


105,429.68 
9,205 


BOUND  UP. 


Agricultural  implements 

Bark 

Ck>al  and  coke 

Dairy  products 

Fish 

Flour 

Grain  (all  kinds) 

Hay 

Hides 

Horses 

Iron  (manufactured)  . . . . 

Iron  (ore) 

•  Iron  (pig) 

LOKB 


Lumber 

Merchandise  (general) 

Paper 

Poles  (telegraph)  

Posts  (fence  and  paving) 

Potatoes 

Salt 

Stone  (building  and  crib) 

TiwTrailroad) 

Total 

Paasengen number. 


447,966 
8,076 
525 
14,712.14 
1,611.20 
93.06 
145.60 
202,269 
24,850.41 
14,982.60 


753,018.81 
8,226 


Total  number  of  net  tons  of  freight  carried  through  the  canal  during  the  calendar 
year  ending  December  31,  1900,  868,478.49. 

Total  number  of  pas^ngers  carried  through  the  canal  during  the  calendar  year 
ending  December  31,  IfiKM),  17,431. 
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SUUemerU  showing  quantity  and  etHmaUd  value  of  freight  carried  through  the  canal  during 
the  calendar  year  ending  December  Sly  1900, 


IteniB. 

Quantity. 

Price  per 
unit 

Total  Talua- 
tion. 

Agricultural  implementa 

Applea 

Bark 

tons.. 

barrels.. 

cords.. 

922 

14,673 

11280 

15 

8.060 

48.178 

152 

8,423 

151,580 

126,200 

18,000 

620 

117 

12 

299,062 
88,881 
10,888 
625 
816 
86,542 
84,800 
80,102 

990 

202,269 

809,868 

5,998 

•200.00 
4.00 
7.60 
10.00 
80.00 
4.60 
260.00 
100.00 
4.75 

1.00 

.75 

10.00 

180.00 

150.00 

02.60 

12.00 

80.00 

15.00 

20.00 

175.00 

15.00 

75.00 

7.50 

8.00 

.18 

.40 

1.16 

17.50 

.95 

.28 

6.50 

8184,400.00 
58,692.00 
9,600.00 

Brick 

M.. 

160.00 

Cement 

tons.. 

91,800.00 

Ck)al  and  coke 

Fish 

do.... 

do.... 

do.... 

194,801.00 

88,000.00 

842,800.00 

Flour 

Grain: 

Peam 

barrels.. 

bushels.. 

719,767.60 
125,200.00 

Wheat 

Hay 

do.... 

tons.. 

13,600.00 
6,200.00 

Hidea 

do.... 

15,210.00 

Hones 

Iron: 

Ore 

number.. 

tons.. 

do.... 

1,800.00 

802,987.60 
139.260.00 

Pte 

do.... 

105,600.00 

u^::::::::::::::::::::::::::::::::: 

MfeetB.M.. 

do.... 

4,600.00 
5,961,040.00 

Merchandise  (general) 

Oils  (all  kinds) 

Paner  

tons.. 

barrels.. 

tons. . 

6,707,925.00 
162,495.00 
89.375.00 

hET:::::::::::::::::::::::::::::;::: 

Poles  (telegraph) 

Posts  (fence  and  paying) 

Potatoes 

Salt 

number.. 

do.... 

do.... 

bushels.. 

barrels . . 

2,370.00 
269,626.00 
16,2M.OO 
12,040.80 
95.478.00 

Staves  (barrel  and  tub) 

tons . . 

17,325.00 
192,165.56 
108,561.64 

82,961.60 

Stone  (building  and  crib) 

TlMjrailroad) 

do.... 

number.. 

cords.. 

Total  yalue 

15,974,880.49 

Cbmparatttw  daUment  of  principal  Uenu  of  commerce  through  the  canal  for  the  calendar 

years  1899  and  1900, 


Items. 


Year. 


1899. 


1900. 


Increase. 


Decrease. 


Vessels number. 

Tonnage tons. 

Tonnage  (cargo) do... 

PaaKngeit number. 

Apples barrels. 

Bark cords. 

Coal  and  coke tons. 

Fish do... 

Flour barrels. 

Grain  (all  kinds) bushels. 

Hay tons. 

Iron  (mann factored) do... 

Iron  (ore) do... 

Iron  (pig) do... 

Lumber MfeetB.M. 

Merchandise  (general) tons. 

Oils  (all  kinds) barrels. 

Poles  (telegraph) number. 

Posu  (fence  and  paying) do... 

Potatoes barrels. 

Salt do... 

Stone  (building  and  crib) tons. 

Ties  (railroad) number. 

Wood cords. 


8,840 

1,417,112 

896.894 

14.098 

12,680 

580 

19,968 

719 

46.498 

860.027 

5,386 

4.197 

26,689 

1,365 

878,165 

41.525 

11,675 

109,270 

68,800 

12,120 

27,068 

108.855 

834,100 

14,068 


8,458 

1,434,871 

858,478 

17,481 

14,673 

1,280 

48.178 

8,428 

151.580 

143,200 

620 

4.847 

11,605 

8,620 

299,052 

88,381 

10,888 

86,542 

84.800 

10,084 

88,020 

202.269 

809.868 

6,998 


"*i7*759' 

387 

89»916 

8,833 

1,993 

700 

23,210 

2,704 
105,062 

216,827 

J;  766 

660 

'"■*2,*i65* 

15,084 

74. 113 

3,194 

842 

""i6,'66o' 

22,728 

'**55*962* 

2,086 

98,414 

85,768 

8,070 

EBtiinated  yalue  of  freight  paasing  through  canal  during  the  calendar 
year  ending  December  31,  1899 $17,289,961.25 

Estiinated  value  of  freight  passing  through  canal  during  tiiie  calendar 
year  ending  December  81, 1900 16,974,830.49 

Decrease  in  value  of  freight  in  1900  as  compared  with  1899 1, 315, 130. 76 
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Statement  thowmg  number  and  net  tannage  of  tugs  pamng  through  the  eanal  during  the 
cdtendar  year  ending  December  Sl^  1900^  and  Uie  number  qfvemli  and  unrigged  crafi 
towed  during  that  tme. 

BOUND  DOWN. 


Month. 

Number. 

Net  torn. 

Venelfl 
towedL 

^£^ 

April 

as 

45 
78 
92 
96 
77 
88 
74 
18 

998 

1,788 
2,087 
2^145 
1,887 
2^640 
2,153 
671 

8 
22 
10 
16 
11 
20 
U 
12 

0 

9 

Ky.:::./.:::::::::::::::::::::::::::::;::::::::::::::.::. 

Jmi6 

44 

82 

July 

89 

Anml. 

8S 

gfv^emlwr 

44 

ootoSerT.::::::::::::::;:::;:::::::::::::;::::::::::::::: 

89 

KoTCimbfir 

20 

PooomlMr 

4 

'MeSL 

805 

15,619 

106 

204 

BOUND  UP. 


Tona. 


047 


1,228 
1,656 
1,716 
2,182 
2,878 
1,940 
2,8M 
2,115 
654 


16,727 


140 


7 
46 
88 
45 
40 
85 
62 
20 
U 


289 


Total  number  of  tripe  made  through  canal  by  tugs  for  whole  season 1, 252 

Total  nmnber  of  net  tons 82,246 

Total  number  of  yeasels  towed 254 

Total  number  of  nnri«;ed  craft  towed 553 

Total  number  of  yesBels  and  unrigged  cralttowed 807 

Average  net  tonnage  of  tun  stationed  at  canal 44.  Q6 

Average  number  passmg  tnroogh  canal  per  day  for  whole  season 5. 16 

NumlMr  of  tugs  Bta^ionM  at  canal  engaged  in  local  towii^ 5 

Net  tonnage  (3  tugs  stationed  at  canal  for  local  towing 220 

Length  of  towing  route  from  harbor  entrance  to  mouth  of  Sturgeon  Bay,  miles.  8} 

SUitemeni  of  dan  and  net  tannage  of  veeede  eommg  in  from  the  lake  via  ihe  canal  during 
the  year  to  eeek  endter  in  Sturgeon  Bay  from  ftorme. 


Steam. 

BeSL 

Unrigged. 

Totals. 

MooflL 

bep. 

NettODB. 

Num- 
ber. 

Net  torn. 

Num- 
ber. 

Net  tons. 

Num- 
ber. 

Net  tons. 

JanuAry 

8 
8 

I 

1 
1 
2 
1 
7 

16 
8 

14 

8,098 

209 
824 
88 

481 
12,087 

4,000 

J 
fi 

20 
21 

8,098 

•■8S 

Febnuury 

ADril 

4 

8,100 

^S?t 

MM!W 

6 
8 

4 
21 
27 
19 
10 

5 

827 
507 
291 
1,207 
8,866 
8,764 
1,824 
1,287 

JnfMi 

776 

July 

8 

a 

22 
2 
2 

1.B00 
1,100 
6,500 

800 
1,600 

2,115 

2^845 

QA^mnber 

15.857 

October 

27.701 

NoTember 

5,061 

Peoember 

6,887 

Ttotal 

62 

29,088 

99 

17,688 

50 

26,500 

211 

78,166 

Average  net  tonnage  of  steam  craft  sheltered 468.27 

Average  net  tonnage  of  sail  craft  sheltered 178.11 

Average  net  tonnage  of  unrigged  craft  sheltered 530 
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Class,  quantay,  and  edimated  value  of  cargoes  carried  hy  vessels  whUe  sheltered  in  l^rgeon 
Bay,  season  of  1900,  only  those  coming  in  from  the  lake  via  the  canal  hevng  indudea. 


Itenu. 

Quantity. 

Price  per 

Total  Yalii- 
ation. 

Bark 

cords.. 

537 
2,910 

500 
1,500 
1,000 
9,000 

76 
1,440 
19280 
1,028 
6,000 
16,000 
27,000 

2,800 

•7.60 
4.50 

10.00 

4.75 

1.00 

.76 

02.60 

12.00 

20.00 

176.00 

8.00 

.IB 

.40 

.96 

6.50 

$4,027.60 

Coal  and  coke 

tons.. 

18,005.00 

Fish     

barrels.. 

6,000.00 

Flour  

do.... 

7,125.00 

Fruit 

bushels.. 

1,000.00 

Oiain  fwheat)        

do.... 

6,750.00 

Iron: 

If  unaf ActQrod 

tons.. 

4,887.60 

On 

...: do.... 

17,280.00 

Lumber ■.,■.-' 

MfeetB.M.. 

886,800.00 

Meicbandjae  (general) 

Polei  (telegrapli) 

Pnirtii  if ADfie  and  navinsr^ 

tons.. 

number.. 

do.... 

179,900.00 
19,800.00 
2,880.00 

Potatoes 

ottmrn  /hniMinv  and  <n1b> 

bushels.. 

tons.. 

10,800.00 
^9,078.80 

^ood  ..••••..••••....... 

-_ ooidfl.. 

14,800.00 

Total  estimated  value  of  caigo  carried  by  craft  sheltered $701, 318. 80 

Total  estimated  value  of  veeiels  sheltered  (based  on  Lloyds's  valuation 
and  is  approximate) 2,677,560.00 

Total  value  of  vessels  and  caigo 8,378,888.80 

Prine^Ml  Unes  of  transportation  using  the  eanal  during  the  nasi  year  and  number  and  net 
tonnage  ofooais  comprising  each  Gne, 


Name  of  line. 


Port  of  baa. 


Number 
of  boats. 


Net 

tonnage. 


Toledo,  Aon  Arbor  and  Northern  Mlehigan  B.  &. . 

Lake  Michigan  Car  Ferry  Transportation  Go 

Goodrich  Transportation  Co 

Edward  Hines  Lumber  Co , 

John  Schroeder  I^umber  Co , 

Hart's  Steamboat  line 

Leathem  &  Smith  Towing  and  Wrecking  Co 

Oeoige  Pankratz  Lumber  Co 

Tennensen  dfe  Jensen 


Toledo,  Ohio 

Chicago,  111 

.....do 

do 

MUwaukee,Wis.... 
Green  Bay.  Wis.... 
Btuxveon  Bay,  Wis . 

:;;!!do;;™i;ii™ 


8,980 

o*aiD 
2,080 
699 
810 
6,089 
8,064 
1,780 


Total. 


26,168 


Of  the  above  lines  of  transportation,  the  Toledo,  Ann  Arbor  and  Northern  Michi- 
san  Bailroad  Oompanv,  the  Goodrich  Transportation  Company,  and  Harf  s  Steam- 
Boat  line  carrv  both  neight  and  passengers;  the  other  lines  freight  only. 

In  addition  to  the  above  regular  lines  of  transportation,  a  laige  numDer  of  steam 
baiges,  sail  vessels,  and  unrigsed  craft  engaged  in  the  general  freighting  business 
make  use  of  the  canal  continuaUy,  going  both  ways  during  the  season  of  navigation, 
and  a  large  local  business  is  done  by  togs  engaged  in  assisting  sail  vessels^  unrigged 
crafty  etc.,  through  the  canaL 


L  L  6. 


OPERATING  AND  CARE  OP  STURGEON   BAY   AND  LAKE  MICHIGAN 
SHIP  CANAL,  WISCONSIN. 

Operations  hare  been  confined  to  work  incident  to  operating  and 
care,  examinations,  keeping  record  of  vessels  and  tonnage  through  the 
canal,  and  such  dredging  and  repairs  as  were  necessary  for  mainte- 
nance, including  the  renewal  of  the  south  revetment  on  the  rectified  line. 
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The  work  of  rebuilding  the  revetment  on  south  side  of  canal  was  in 
progress  at  the  beginning  of  the  fiscal  year;  was  suspended  for  the  sea- 
son rJovember  29, 1900;  resumed  May  28, 1901,  and  is  in  progress  at  the 
E resent  time.  During  the  fiscal  year  2,312  linear  feet  of  revetment 
as  been  rebuilt,  of  which  410  linear  feet  has  been  rebuilt  during  the 
present  working  season.  This  work  has  been  done  by  hire  of  labor 
and  purchase  of  materials  in  accordance  with  law,  at  a  cost,  exclusive 
of  dredging,  of  $7.69  per  linear  foot,  of  which  $5.71  is  for  materials 
and  $1. 98  for  labor.    Tne  following  is  a  summary  of  the  materials  used : 

Round  piles i linear  feet . .  24, 324 

Pine  timber  and  plank feetB.  M..  418,715 

Iron  tie-rods,  screw  bolts,  etc pounds..  46,690 

Mudsills  (old  piles) linear  feet..  2,685 

There  is  about  725  linear  feet  of  the  old  revetments  yet  to  be 
renewed;  of  this  amount  the  materials  are  now  on  hand  for  425  linear 
feet,  and  it  is  expected  that  the  rebuilding  of  this  portion  will  be  com- 
pleted during  July,  1901.  The  remaining  300  leet  at  the  easterly 
end  of  the  canal  will  have  to  be  of  crib  construction,  as  the  rock  bot- 
tom at  that  locality  will  prevent  the  driving  of  piles.  It  is  not  pro- 
posed to  rebuild  this  portion  at  the  present  time,  as  considerable  rock 
will  have  to  be  excavated  before  sinking  the  cribs,  and  for  which  there 
are  no  funds  available. 

Dredging  for  maintenance  of  channel  was  done  during  the  months 
of  Novemter  and  December,  1900,  and  the  month  of  May,  1901,  and 
a  total  quantity  of  14,419  cubic  yards  was  removed. 

During  September,  1900,  45  cords  of  stone  were  deposited  for  shore 
protection  and  riprap  along  the  harbor  front,  the  stone  being  furnished 
and  deposited  by  the  Green  Stone  and  Quarrying  Company  at  $5.50 
per  cord. 

Necessary  repairs  have  been  made  to  the  pile-driving  plant  and  to 
the  steam  launch  Ariadme.  The  steam  pump  on  pile  driver  was  thor- 
oughly overhauled  and  put  in  good  condition  at  a  cost  of  $48,  and  the 
engine  of  the  steam  launch  was  repaired  at  a  cost  of  $40. 

One  of  the  old  dump  scows  belonging  to  the  United  States  dredging 
plant  was  made  over  into  a  flat  scow.  It  has  since  been  used  for 
transferring  timber,  sheet  piles,  sod,  etc.,  from  one  part  of  the  canal 
to  another. 

The  grounds  back  of  the  storage  warehouse  and  blacksmith  shop 
were  graded  and  covered  with  a  thick  layer  of  good  soil  and  live  sod, 
and  a  board  fence  constructed  on  the  northerly  and  westerly  sides  oi 
the  premises  to  protect  the  sod  from  drifting  sand.  Similar  improve- 
ments were  made  to  a  section  of  the  ground  adjacent  to  easterly  side 
of  the  office  premises. 

The  huge  banks  of  sand  that  had  accumulated  on  the  premises  adja- 
cent to  the  north  harbor  front  were  removed,  the  grounds  graded  and 
covered  with  a  thick  layer  of  good  soil  and  live  sod,  and  a  Targe  num- 
ber of  shade  and  ornamental  trees  set  out. 

Other  necessary  repairs  were  made  to  the  walks  and  fences  and  to 
the  various  buildings. 

Minor  repairs  have  been  made  to  the  revetments  where  necessary 
to  maintain  them  in  good  condition. 

Soundings  taken  at  different  times  during  the  year  showed  that  the 
projected  depth  of  water  in  the  canal  and  in  its  approaches  was  well 
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maintained  throughout  the  season  of  navigation,  and  whUe  many  of 
the  larger  vessel!  touched  bottom  when  deeply  laden,  no  serious 
groundings  occurred  during  the  year. 

The  nunimum  stage  of  water  during  the  year  occurred  at  6  p.  m. 
January  17,  1901,  it  then  being  2.60  feet  below  datum;  the  maximum 
stage  occurred  at  4.30  p.  m.  June  17, 1901,  when  it  was  0.90  foot  above 
datum,  the  extreme  fluctuation  during  the  year  being  3.50  feet.  The 
greatest  diurnal  fluctuation  occurrea  on  June  17,  1901,  the  water  at 
12  o'clock  noon  being  0.86  foot  below  datum,  and  at  4.30  p.  m.  0.90 
foot  above  datum,  a  range  of  1.76  feet.  The  water  thus  far  this  sea- 
son averages  about  0.5  foot  higher  than  during  the  same  period  last 
year. 

The  regulations  governing  the  use  and  navigation  of  the  canal  were 

ffenerally  well  observed,  there  being  only  two  apparently  willful  vio- 
ations  during  the  year,  and  both  cases  were  promptly  reported  to  the 
United  States  district  attorney  for  prosecution. 

The  revetments  were  badly  damaged  twice  during  the  year,  once  on 
August  2,  1900,  and  again  on  November  20,  1900,  by  craft  in  transit 
colliding  with  same.  The  collision  of  November  20  was  the  more 
serious,  the  revetments  on  both  sides  of  the  canal  being  badly  crushed. 
The  force  of  the  collision  wrecked  the  bow  of  the  scow  and  it  sank  with 
its  load  of  164  cords  of  stone.  A  very  strong  current  carried  the  stern 
of  the  scow  around  until  it  came  in  contact  with  the  south  revetment, 
the  scow  sinking  in  a  nearly  diagonal  position  across  the  channel,  com- 
pletely blocking  the  canal.  The  wreck  was  promptly  removed  by  the 
United  States  dredges  and  the  damaged  revetments  repaired.  The 
total  cost  of  removing  the  wrecked  scow  and  its  cargo  of  stone  from 
the  canal  and  repairing  the  canal  revetments  was  $1,031.66.  of  which 
amount  $316.54  was  tor  repairing  the  canal  revetments,  tne  cost  of 
removing  the  wrecked  scow  being  paid  for  from  an  allotment  from  the 
appropriation  for  "  Removing  Sunken  Vessels  or  Craft  Obstructing  or 
Endangering  Navigation,''  Sec.  20,  act  of  March  3,  1899,  and  of  which 
a  specml  report  is  made  under  Removal  of  Wrecks. 

In  accoroance  with  the  provisions  of  section  4,  river  and  harbor  act 
of  July  5,  1884,  a  summa^  of  expenditures  is  herewith  given. 

Money  stdtemeni, 

July  1,  1900,  balance  unexpended $2,476.44 

Amount  allotted  for  fiscal  year  ending  June  30,  1901 37,515.54 

39,991.98 
June  30, 1901,  amount  expended  during  fiscal  year 29, 943, 56 

July  1,  1901,  balance  unexpended 10,048.42 

July  1,  1901,  outstanding babiUties 1,665.10 

July  1,  1901,  balance  available 8,383.32 

Amount^  (estimated)  for  expenditure  in  fiscal  year  ending  June  30, 1902.      8, 501  68 

Amount  available  for  fiscal  year  ending  June  30,  1902 16,885.00 

^Amount  allotted  if  estimate  is  approved. 
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AMotmenlifroni  appropriation  for  operaHmg  and  eare  of  canals  and  other  works  of  naimga- 
Um^  indefinite,  act  of  July  5,  18S4j  appked  to  Sturgeon  Bay  and  Lake  Michigan  /ship 
Omai,  msconnn. 


May  6.1883 $1,416.83 

July  22,1893 20,600.00 

July  19, 1894 10,301.13 

July  20,1896 12,369.66 

August  10,1896 17,613.84 

July  21,1897 12,873.77 

July28jl898 27,436.79 

Septeidber  16, 1898 3,000.00 


December  9, 1898 ^$246.66 

July  24,1899 23,651.29 

September  19, 1899 7,500.00 

Januaiy27.1900 1,000.00 

July  17,1900 37,616.64 

Total 176,212.41 


9ummarie8  qf  ejmendUurei  made  from  appropriation  for  operating  and  eare  ofeanals  and 
other  worn  ofnaxifoJUxm^  xadmnUe,  act  of  July  S,  1884^  applied  to  Sturgeon  Bay  and 
Lake  MRMgan  8htp  Ckmal,  ^tMorum,  during  fUcal  year  ending  June  SO,  1901. 

Servioee $13,768.07 

Supplies 2,430.89 

MaterialB 13,693.49 

Miscellaneous 6L11 

Total 29,943.66 


LL7. 

IMPROVEMENT  OF  STURGEON  BAY    CANAL,  HARBOR  OF    REFUGE, 

WISCONSIN. 

The  original  oondition  of  this  harbor,  object  of  the  improvement, 
projects,  and  present  works  are  described  in  detail  in  Annual  Beport 
Chief  of  Engineers  for  1896,  pages  2481  and  2482. 

OtmdUion  of  the  improvmnmt. — ^The  main  and  detached  piers  are  of 
the  full  length  contemplate.  Soundings  taken  April  16, 1901,  showed 
a  channel  17  feet  deep  below  datum  wiu  a  minimum  width  of  76  feet 
June  30, 1901,  the  actual  depth  was  16.2  feet 

Operations  dvrmg  the  fscai  year. — ^By  hire  of  labor  and  the  use  of 
the  United  States  dredgmg  plant,  the  channel  has  been  maintained 
during  the  fiscal  ^ear,  8,106  cubic  yards  of  material  having  been 
removed  and  the  width  of  channel  increased  from  80  feet  to  110  feet 

Berruprks. — ^About  660  linear  feet  of  the  superstructure  of  each  of 
the  main  piers  should  be  rebuilt,  and  minor  repairs  made  to  both  the 
main  and  detached  piers. 

Dredring  for  restoring  and  maintaining  the  re(]|uired  depth  and 
width  of  channel  will  be  necessary.  The  shoaling  m  tibis  harbor  is 
considerable,  but  will  doubtless  be  greatly  lessened  when  the  work  of 
widening  the  canal  and  renewing  the  revetments  shall  be  completed, 
as  the  greater  portion  of  the  material  now  deposited  in  the  harbor  is 
undoubtedlv  WEMhed  down  from  the  canal  banks,  while  temporarily 
unprotectea  during  the  widening  of  the  canal,  ana  is  carried  out  into 
the  harbor. 

The  chief  benefit  derived  from  the  expenditures  made  during  the 
fiscal  jrear  was  the  maintenance  of  a  channel  of  the  required  depth  and 
of  navigable  width. 

*Mliioe11aneoua  receipts  credited  to  appropriation. 
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For  the  maintenance  of  channel  and  piers  for  the  fiscal  year  ending 
June  30, 1903,  the  following  estimate  is  submitted  and  an  appropria- 
tion of  $14,300  is  recommended. 

For  rebuilding  above  the  water  line  1,100  feet  of  pUe  pier,  at  $9 99, 900 

For  minor  repairs  to  piers 600 

For  dredging  25,000  cubic  yards,  at  10  cents 2,600 

Contingencies,  lOpercent 1,300 

Total 14,800 

A  consolidation  of  Sturgeon  Bay  Canal,  harbor  of  refuge,  and  Stur- 
geon Bay  and  Lake  Michigan  Ship  Canal  is  recommended  tor  reasons 
set  forth  in  the  annnual  report  on  the  latter  improrement  for  1900, 
page  3661. 

Money  statemefni. 

Julyl,  1900,  balance  unexpended $652.56 

JuneSO,  1901,  amount  expended  doling  fiscal  year 283.74 

Julyl,  1901,  balance  unexpended 368.81 

Amount  that  can  be  profitably  expended  in  fiscal  ^ear  ending  June  30, 
1903,  for  maintenance  of  unprovement,  in  addition  to  the  balance 
unexpended  July  1, 1901 14^300.00 

Submitted  in  compliance  with  requii^mients  of  sundry  civil  act  of  June 
4^  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


▲PPROPRIATIONS. 


Act  of— 

March  8, 1873 $40,000.00 

March  23, 187^ 10,000.00 

June  18,1878 80,000.00 

March  3, 1879 80,000.00 

June  14, 1880 10,000.00 

March  3, 1881 10,000.00 

Augu8t2,1882 20,000.00 

July6,1884 10,000.00 

August  5, 1886 5,000.00 

September  19, 1890.1...  8,000.00 


Act  of— 

Julyl8,1892 $6,000.00 

August  18, 1894 5,000.00 

June  3, 1896 5,000.00 

March  3, 1899 5,500.00 

Miscellaneous  receipts  credit- 
ed to  appropriations 182. 50 

Total 188,682.50 


COlCiaBGIAL  BTATISnOB  HOB  THB  GALENDAB  TBAB  BNDINO  DBGBMBBB  31,  1900. 

See  the  statistics  with  the  report  on  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal, 
Wisconsin, 


LL8. 
IMPROVEMENT  OF  AHNAPEE  HARBOB,  WISCONSIN. 

The  original  condition  of  the  mouth  of  Wolf  River,  object  of  the 
improvement,  prmects,  and  present  works  are  described  in  detail  in 
Annual  Report  Giief  of  Engineers  for  1896,  pages  2488,  2484,  and 
1899,  page  2761. 

Condition  of  the  i/mjiTovement. — ^The  piers  were  completed  the  full 
length  contemplated  in  1890.  Soundings  taken  Junell,  1900,  showed 
a  depth  of  about  16i  feet  below  the  datum  plane  of  harbor  improve- 
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mcnts  at  the  harbor  entrance  and  about  13i  feet  at  the  shore  end  of  the 
piers;  thence  up  the  river  a  distance  of  about  800  feet  rock  has  been 
removed  to  obtain  a  channel  100  feet  wide.  About  one-third  of  this 
area  has  the  required  depth  of  13  feet  and  the  remaining  two-thirds  a 
depth  of  about  10  feet.  The  50-foot  channel  in  continuation  of  the 
present  channel  up  the  river  is  not  yet  of  the  projected  length,  nor  has 
it  the  required  depth  and  width.  For  a  distance  of  about  520  feet  from 
the  head  of  the  present  channel  it  has  a  depth  of  10  feet  below  the 
datum  plane  of  harbor  improvements  with  a  least  width  of  30  feet 

The  actual  governing  depth  between  the  piers  June  30,  1901,  was 
about  12  feet. 

Operations  during  the  fiscal  year, — A  survey  of  the  harbor  was  made, 
a  map  prepared,  and  repairs  made  to  the  dredging  plant. 

Remarks. — ^The  pile  pier,  350  feet  long,  at  the  inshore  end  of  the 
north  pier  requires  rebuilding  above  the  water  surface.  Minor  repairs 
to  both  piers  and  dredging  between  them  for  maintenance  of  channel 
will  be  required. 

With  the  funds  available  it  is  proposed  to  make  repairs  to  the  pier- 
head protection,  and  minor  repairs  to  the  piers  the  present  wording 
season. 

EtHimatefor  the  fiscal  year  ending  June  SO,  190S. 

Completion  of  present  project $19, 266 

360  feet  north  pier  superstructure,  at  $10 3, 500 

20,000  cubic  yards  dredging,  at  12  cents 2,400 

Contingendeig 2,834 

Total 28,000 

An  appropriation  of  $28,000  is  recommended  for  the  fiscal  year  end- 
ing June  30,  1903.  Of  this  amount  $19,266  is  for  completion  of  the 
present  project  and  $8,734  for  maintenance  of  existing  works. 

Money  statetnent, 

July  1,  1900,  balance  unexpended (1,621.25 

June  30,  1901,  amount  expended  during  fiscal  year 676. 53 

July  1,  1901,  balance  unexpended 1,044.72 

Amount  (estimated)  required  for  completion  of  existing  project 19, 266. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement $19, 266. 00 

For  maintenance  of  improvement 8, 734. 00 


Submitted  in  compliance  with  rec^uirements  of  sundry  civil  act  of  June 
4,  1807,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


28,000.00 


APFBOPRIATIONS. 


Act  of — 

March  8,  1871 $25,000 

June  10,  1872 25,000 

March3,  1875 25,000 

August  14,  1876 8,000 

June  18,  1878 8,000 

March  3,  1879 7,000 

June  14,  1880 7,000 

March3,  1881 8,000 

August  2,  1883 12,000 

July  5,  1884 15,000 

Augusts,  1886 15,000 


Act  of— 

August  11,  1888 $5,000 

September  19,  1890 6,000 

July  13,  1892 7,000 

August  18,  1894 6,000 

June3,  1896 5,000 

March  3,  1899 13,000 

Miscellaneous  receipts  credited 

to  appropriations 220 

Total 196,220 
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OOMMEBCIAL  flTATIOTIOB  FOB  THX  CALENDAR  TSAB  ENDING  DBCBMBEB  31,  1900. 

[FnmiBhed  by  Mr.  M.  C.  Haney,  mayor.] 

Name  of  harbor,  Ahnapee,  Wis.;  collection  district,  Milwaukee,  Wis.;  nearest 
light-house,  on  noith  pier  nead,  Ahnapee,  Wis. 

Arrivals  and  departures  of  vessels. 


Arrivato. 

DepartnreB. 

Number. 

Tonnage. 

Number. 

Tonnage. 

Btfiam 

478 
841 

280,700 
80,000 

476 
840 

260,000 

Sail 

26,600 

Total 

819 

290,700 

816 

276.600 

Exports  and  imports. 


By  all  ways  of  transportation. 


Tons. 


Approximate 
▼alue. 


Exports. 
Imports. 


78,882 
68,664.6 


$1,860,000 
960,000 


LLg. 
IMPROVEMENT  OF  KEWAUNEE  HARBOR,  WISCONSIN. 

The  original  condition  of  the  mouth  of  the  Kewaunee  River  object 
of  the  improvement,  projects,  and  piers  built  to  June  30,  1896,  are 
described  in  detail  in  Annual  Report  of  Chief  of  Engineers  for  1896, 
page  2486.  Since  then  the  north  pier  has  been  extended  200  feet  and 
the  south  pier  225  feet. 

The  piers  were  completed  the  full  length  contemplated  by  the  exist- 
ing project  in  1897,  and  the  dredging  in  1898. 

donmtion  of  the  improvement. — Soundings  taken  in  April,  1901, 
showed  a  channel  between  the  piers  15  feet  deep  below  the  datum  plane 
of  harbor  improvements  with  a  width  of  200  leet  at  the  entrance  and 
a  minimum  width  of  about  90  feet.  It  is  probable  that  no  material 
change  in  depth  has  occurred  since  that  date.  The  actual  depth  June 
30,  1900,  was  about  14.2  feet. 

One  thousand  one  hundred  linear  feet  of  the  piers  are  so  much 
decayed  above  the  water  line  that  renewal  is  necessary;  the  remainder 
of  the  piers  is  in  ^ood  condition. 

Operatt07i8  during  the  jUcdL  year. — ^The  dredging  plant,  consisting 
of  dredges  Nos.  1  and  2,  five  serviceable  dump  scows,  and  two  tugs, 
was  laid  up  for  the  winter  at  the  Government  dock,  and  repairs  were 
made  to  it  at  the  Government  yard  that  adjoins  the  dock.  These 
repairs  were  paid  for  from  appropriations  for  the  improvement  of 
Sheboygan  and  other  harbors,  where  dredging  has  already  been  done, 
or  is  to  be  done,  by  the  Government  dredffinff  plant. 

Soundings  were  taken  and  map  prepared  showing  the  condition  of 
che  channel. 

Remarks. — ^With  the  funds  available  it  is  proposed  to  make  minor 
repairs  to  the  south  pier  the  present  working  season.    The  renewal 
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above  the  water  line  of  460  linear  feet  of  the  north  pier,  built  in  1883, 
and  650  feet  of  the  south  pier,  built  in  1882-1885,  is  urgently  needed; 
dredging  is  also  necessary  for  the  restoration  of  uie  channel. 

For  the  maintenance  of  existing  works,  an  appropriation  of  $14,800 
is  reoonunended  for  the  fiscal  year  ending  June  80, 1908. 


EiitmaU. 


Fbrr8paintol.l00feetofpi6n,at|10perfooi 111,000 

For  dredjsing  20,000  cubic  yards,  at  10  cents 2,000 

For oontingenciea,  lOpercent 1,800 


Tbtal. 


14,S0O 


Money  statement. 

Jnlyl,  1900,  balance  unexpended $561.40 

June  80,  1001,  amount  expended  daring  fiscal  year 3.50 

July  1, 1001,  balance  unexpended 


567.90 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
un^pended  July  1, 1901 14»800.00 

SubmiUed  in  compliance  with  requirements  of  sundry  dyil  act  of  Jnna 
4»  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


AFFBOFBIATIOXB. 


Act  of— 

Maxch8,1881 $5,000 

August2, 1882 12,000 

Julys,  1884 18,000 

Augusts,  1886 10,000 

August  11, 1888 10,000 

September  19, 1890 20,000 

July  18,  1892 80,000 


Act  of— 

August  18,  1894 $20,000 

Junes,  1896 26,000 

March  3,  1899 8,800 

Miscellaneous  receipts  cred- 
ited to  appropriatLons 14 

Total 168,814 


Appropriated  by  local  authorities  in  1881  and  expended  by  the  United  States  under 
the  direction  of  the  engineer  officer  in  chaige,  $8,042.72. 


OOMMIBCIAL  BrAinnCB  VOB  THB  CALXNnAB  TBAB  KHDINO  nBCSMBlB,  81,  1900. 

[FnmUhed  by  Mr.  COiarlei  Mttmer,  mayor.] 

Name  of  harbor,  Kewaunee,  Wis.;  collection  district,  MUwankee,  Wis.;  nearest 
light-house,  on  north  pierhead,  Kewaunee,  Wia 

Artioait  ami  dqxxrtures  ofveudi. 


DeMsiptton. 

AixiTaH. 

DepATtares. 

Number. 

Tomu^e. 

Number. 

Tonnage. 

ntmm 

1,066 
180 

700,864 
12,376 

1,056 
180 

700,864 
12.876 

aJnT.::;..™:::;;::::;::::::::::: :::::::: 

IMU 

1.286 

712,7*0 

1.286 

712,740 
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JSzjMMia  and  ttnportt. 


By  all  wayi  of  tcuiqK>itatioii. 


ApprozJmAto 
▼Bine. 


Ezporta. 
ImportB. 


47S,n8 
191,006 


flB,  078,200 
2,826,850 


L  L  10. 

IMPROVEMENT  OP  TWO  RIVERS  HARBOR,  WISCONSIN. 

The  original  condition  of  the  mouth  of  Twin  Rivers,  object  of  the 
improvement,  original  project,  and  present  works  are  described  in 
detail  in  Annual  Keport  Cmef  of  Engineers  for  1896,  page  2489,  and 
1897,  pages  2678  and  2679. 

The  piers  were  completed  the  full  length  contemplated  bj  the  exist- 
ing project  in  1884,  and  the  channel  dredged  to  the  required  dimen- 
sions in  1886. 

Condition  of  the  improvement. — Beginning  at  the  original  shore  line, 
about  1,000  linear  feet  of  each  pier  is  of  pile  constniotion  and  the 
remaining  750  feet  crib  work. 

The  pue  piers  above  the  water  line  are  very  much  decayed  and 
below  water  so  defective  as  to  allow  large  quantities  of  sand  to  pass 
through  them  into  the  channel,  making  an  undue  amount  of  dredging 
necessary  to  maintain  the  required  depth.  The  crib  piers,  built  in 
1876-1884,  will  soon  require  renewal  arove  the  water  line. 

May  26, 1901,  the  channel  was  13  feet  deep  below  datum  for  a  width 
of  150  feet,  with  the  exception  of  a  shoal  about  100  feet  bv  100  feet 
situated  in  mid-channel  just  inside  the  pierheads,  over  which  the  min- 
imum depth  was  12.8  feet,  and  four  otner  very  small  shoals  adjacent 
thereto,  with  a  depth  of  12.9  feet. 

The  actual  governing  depth  June  30, 1901^  was  11.6  feet. 

Oper(£tion8  during  the  jUocH  year. — Soundings  were  taken  in  May, 
1901,  and  a  map  of  the  harbor  prepared. 

Rema/rhs. — ^With  funds  now  available  it  is  proDosed  to  transfer 
United  States  dredge  No.  2  from  Sheboygan  to  Two  Rivers  and  restore 
the  channel  to  its  required  depth  during  the  month  of  July. 

As  previously  stated,  the  pile  piers  are  much  decayed  above  the 
water  line,  and  so  defective  below  the  water  surface  as  to  admit  the 
passage  of  lfti*ge  quantities  of  sand  through  them  to  the  detriment  of 
the  cminnel.  The  forces  that  cause  the  bar  formation  at  the  harbor 
entrance  can  not  be  definitelv  determined  until  the  piers  are  thoroughly 
repaired,  but  it  is  believed  that  it  is  in  a  large  measure  due  to  materials 
that  pass  tlirough  the  piers  and  are  carried  oy  the  river  current  to  the 
harbor  entrance  and  there  deposited. 

For  the  fiscal  year  ending  June  80, 1908,  the  foUowing  estimate  is 
submitted  for  the  maintenance  of  channel  and  piers: 

For  2,000  linear  feet  of  supenrtractore  and  repairB  to  sheet  piling,  at  |8 |16, 000 

For  dredjBpng  40,000  cabic  yards,  at  12  cents 4,S0O 

For  contmgencies,  10  per  cent 2,080 

Total 22,880 
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Mon^y  statement. 

July  1, 1900,  balance  unexpended $1,323.52 

June  30, 1901,  amount  expended  during  fiscal  year 44. 07 

July  1, 1901,  balance  unexpended 1,279.46 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1901 22,880.00 

Submitted  in  compliance  with  requirements  of  sundry  dvil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


APPBOPRIATIOMB. 


Act  of— 

March  8, 1871 $25,000 

June  10, 1872 25,000 

March3,  1873 25,000 

June  23,  1874 15,000 

March  3, 1876 15,000 

August  14, 1876 6,000 

June  18, 1878 10,000 

March3,  1879 20,000 

June  14,  1880 20,000 

MarchS,  1881 16,000 


Act  of— 

August2,  1882 $15,000 

July  5,  1884 8,000 

August  11,  1888 2,500 

September  19,  1890 3,000 

July  13, 1892 3,000 

August  18, 1894 3,000 

June3, 1896 5,000 

March  3,  1899 8,000 

Total 222,600 


OOMMBBCIAL  BTATISnCB  FOB  THK  CALENDAB  YSAB  ENDINa  DBCBMBEB,  31,  1900. 
[FomiBhed  by  Mr.  Peter  Schroeder,  mayor.] 

Name  of  harbor,  Two  Rivers,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  nearest 
light-house,  on  north  pierhead.  Two  Rivers,  Wis. 


Arrvocdi  and  departa/res  of  vessels. 

Description. 

Airiyals. 

Departures. 

Number. 

Toniu«e. 

Number. 

Tonnage. 

steam 

998 

818,990 
9,304 

998 
U6 

818,990 

gall 

9\m 

^tal 

1,U4 

828,854 

1,U4 

828,854 

Exports  and  imports. 

By  way  of  the  harbor  only:  Tons. 

Exports 118,725 

Imports 100,872 

By  all  ways  of  traiiq>ortation: 

Exporta 264,896 

Importa 118,896 


L  L  II. 

IMPROVEMENT  OF  MANITOWOC  HARBOR,  WISCONSIN. 

The  origiQal  condition  of  the  mouth  of  Manitowoc  River,  object  of 
the  improvement,  projects,  and  piers  buUt  to  June  30,  1896,  are 
described  in  detail  in  Annual  Reports  of  Chief  of  Engineers  for  1896, 
page  2491,  and  1897,  pages  2681  and  2682. 
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The  project  adopted  in  1896  provided  for  the  formation  of  a  channel 
20  feet  in  depth,  to  be  obtained  by  extending  the  south  pier  500  feet 
and  by  dredging.  The  former  was  completed  in  1897  and  the  latter 
in  1898. 

Condition  of  the  improvemervt. — Soundings  taken  June  1,  1901, 
showed  the  channel  to  have  the  required  depth  of  20  feet  below  datum 
for  a  minimum  width  of  160  feet  It  is  probable  that  no  material 
change  has  occurred  since  then.  The  actual  depth  of  water  June  30, 
1901,  was  19.2  feet.  The  breakwater  is  in  good  condition.  Seven 
hundred  and  fifty  linear  feet  of  the  superstructure  of  the  harbor  piers, 
built  in  1874-1881,  is  so  much  decayed  as  to  render  renewal  necessary, 
and  minor  repairs  to  the  remainder  of  the  piers  are  required.  With 
the  foregoing  exceptions  the  piers  are  in  good  condition. 

Oper^iona  chirvng  the  Jisccit  year. — ^For  the  purpose  of  restoring  the 
channel  to  the  required  width  and  depth,  work  was  begun  with 
United  States  dredge  No.  2  August  18  and  completed  September  28, 
1900.  During  this  period  17,270  cubic  yaras  of  material  were 
removed  from  the  channel.  Soundings  were  taken  in  September, 
1900,  and  in  June,  1901,  and  maps  of  the  harbor  prepared. 

Minor  repairs  were  made  to  the  north  pier  in  November,  1900. 

Rema/rks. — ^The  chief  benefit  derived  from  expenditures  made  dur- 
ing the  fiscal  year  was  increasing  the  width  of  the  20-foot  channel  from 
IC^  feet  to  180  feet,  thereby  mcilitating  entrance  to  and  exit  from 
the  harbor. 

Attention  is  invited  to  reports  on  examination  and  surveys  as 
follows: 

In  accordance  with  the  provisioiiB  of  act  approved  March  8, 1899,  a  survey  was 
made,  and  report,  with  plan  and  estimate  of  coet,  submitted  under  date  of  December 
12,  1899,  for  protecting  the  harbor  from  the  injurious  ejects  of  northeast  seas.  The 
plan  proposed  provided  for  extending  the  breakwater  for  a  distance  of  400  feet  in  an 
easterly  direction,  at  an  estimated  cost  of  $37,000.  (Published  in  House  Doa  No. 
233,  Fifty-sixth  Congress,  first  session. ) 

Also,  in  Annual  Keport  of  Chief  of  Engineers  for  1900,  pages  8761- 
8766: 

To  comply  with  an  item  in  act  approved  June  6, 1900,  requiring  that  certain  pre- 
liminary examinations  and  surveys  be  made,  which  reads  as  follows: 

*  *  *  "Manitowoc  Harbor:  With  a  view  of  making  a  harbor  of  refuge  with  a 
depth  of  not  less  than  twenty  feet,"    *    *    *    a  preliminary  examination  was  made 


ana  report  submitted  under  date  of  June  23,  1900,  to  the  effect  that,  inasmuch  as 
there  is  already  a  depth  of  20  feet  at  this  harbor  and  a  plan  approved  by  the  Engi- 
neer Department  awaiting  the  action  of  Congress  for  extending  the  breakwater  400 
feet,  a  survey  at  the  present  time  is  considered  unnecessary.  (Published  in  House 
Doc.  No.  96,  Fiftynsixth  Congress,  first  session.) 

The  minor  repairs  now  needed  to  the  harbor  piers  it  is  proposed  to 
make  the  present  working  season. 

For  the  maintenance  of  existing  works  for  the  fiscal  year  ending 
June  30, 1903,  an  appropriation  of  $11,000  is  recommended. 

For  rebuilding  760  linear  feet  of  superstructure,  at  $10  per  foot $7,600 

For  dredging  26,000  cubic  yards,  at  10  cents  per  yard 2,600 

Contingenciea,  10  per  cent 1,000 

Total 11,000 

SNQ  1901 ^184 
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Money  statemerU. 

July  1,  1900,  balance  unexpended $3,929.84 

July  30,  1901,  amount  expended  during  fiscal  year 1, 952. 52 

July  1,  1901,  balance  unexpended 1,977.32 

Amount  that  can  be  profitably  expended  in  fiscal  ^ear  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901 11,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
^  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPBOPBIATIONS. 


Act  of— 

AuguBt  30,  1852 

June  23, 1866 

March  2,  1867 

July  25,  1868  (allotted)  . 
April  10, 1869  (aUotted) . 

July  11,  1870 

March  3, 1871 

March  3,  1873 

June  23,  1874 

March  3,  1875 

August  14,  1876 

June  18, 1878 

March  8, 1879 

June  14,  1880 

March  8, 1881 


18,000.00 

52,000.00 

45,000.00 

17,500.00 

17,820.00 

20,000.00 

11,000.00 

20,000.00 

10,000.00 

10,000.00 

8,000.00 

15,000.00 

6,500.00 

7,000.00 

4,000.00 


Act  of — 

August  2, 1882 

July  5,  1884 

August5, 1886 

Augusta,  1888 

September  19,  1890 

July  13, 1892 

August  18,  1894 

June  3,  1896 

March  3,  1899 

Miscellaneous  receipts 
credited  to  appropria- 
tions  


$10,000.00 

15,000.00 

15,000.00 

8,000.00 

8,000.00 

28,000.00 

20,000.00 

44,440.00 

3,300.00 


220.50 


Total 403,780.50 


OOMMEBOIAL  BTATIOTIGB  FOB  THE  CAUENDAR  TEAR  VSDTSQ  DBGBMBEB  31,  1900. 


[FnmiBhed  by  Mr.  Charles  B.  Roberts,  collector  of  customs,  Milwaukee,  Wis.] 

Name  of  harbor,  Manitowoc,  Wis.;  collection  district,  Milwaukee,  Wis.;  nearest 
light-house,  on  north  pierhead,  Manitowoc,  Wis. 


Arrwais  and  departures  of  vessels. 

Description. 

Arrivals. 

Departures. 

N  amber. 

Tonnage. 

Number. 

Tonnage. 

Bteam 

1.788 
865 

1,702,780 
78,4«7 

1,781 
858 

1,692,587 
76,617 

gftll 

Total 

2,103 

1,779,247 

2,089 

1,769,204 

Application  was  made  to  the  officials  of  the  city  of  Manitowoc  for 
the  commercial  statistics  for  year  1900,  but  none  were  furnished,  and 
those  for  year  ending  December  31,  1899,  are  republished. 

Exports  and  imports. 
[Famished  by  Mr.  William  Rahr,  mayor.] 


Tons. 


Approximate 
value. 


By  way  of  the  harbor  only: 

Exports 

Import^! 

By  all  wsy8  of  transportation: 

Ex  ports 

Imports 


708,092 
936,407 

1,157,052 
1,559,609 


t2, 600,000 
2,700.000 

6.000,000 
6,200,000 
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L  L  12. 

IMPROVEMENT  OF  SHEBOYGAN  HARBOR,  WISCONSIN. 

The  original  condition  of  the  mouth  of  Sheboygan  River,  object  of 
the  improvement,  projects,  and  present  works,  excepting  breakwater, 
are  described  in  detail  in  Annual  Report  Chief  of  Engineers  for  1896, 
page  2495,  and  1899,  page  2762- 

CondiUon  of  the  i/mprovemenU — ^The  south  pier  is  in  good  condition. 
The  shore  end  of  the  north  pier  is  of  very  inferior  construction,  and 
to  place  it  in  good  order  about  1,000  linear  feet  should  be  removed  and 
replaced  by  a  pile  pier  built  on  rectified  line.  Each  pier  requires  an 
extension  of  about  100  feet  to  complete  the  project  of  1881. 

The  breakwater  built  in  1900  is  in  good  condition.  The  channel  has 
the  required  depth  of  19  feet  below  datum.  The  actual  depth  June  30, 
1901,  was  18.2  feet. 

Operations  dwringtheJUoal  yeoflr. — Under  contract  dated  December 
29, 1899,  with  Mr.  Edward  Gillen,  of  Racine,  Wis.,  for  the  construc- 
tion of  600  linear  feet  of  crib  breakwater,  the  work  was  commenced 
May  25, 1900,  and  completed  October  13, 1900. 

The  breakwater  consists  of  6  cribs,  each  100  feet  long  and  80  feet 
wide,  the  two  southerly  cribs  being  27i  feet  high  and  tne  remaining 
four  cribs  25i  feet  high,  these  heights  including  the  superstructure. 
The  cribs  were  sunk  on  a  foundation  of  stone  depositea  on  the  lake 
bottom,  filled  with  stone,  and  riprapped. 

The  materials  used  ana  cost  of  same  in  the  work  was  as  follows: 


MaterialB. 

QuantiUes. 

Unit 
price. 

Amount. 

Whltft-pin©  timtw^r 

feetB.M.. 

888,700 
828,848 
488,048 

6,888 
19 

4,902.2 
88,624 

8,892 

6,107 

128.00 

27.00 

22.00 

21.00 

12.00 

6.25 

.085 

.04 

.04 

$10,888.60 

8,878.90 

9,687.06 

144.65 

228.00 

90,688.75 

Norway-pine  timber 

Hemlock  timber 

Pine  plank 

Protection  piles 

Stone 

do.... 

do.... 

do.... 

number.. 

cords.. 

Iron  driltbolts 

Iron  screw  bolts 

Iron  spikes 

pounds.. 

do.... 

do.... 

8,101.84 
135.68 
244.28 

Total 

68,892.76 

B^  hire  of  labor  and  purchase  of  materials  in  accordance  with  law, 
50  linear  feet  of  the  north  pier  was  rebuilt  above  the  water  line,  and 
repairs  made  to  the  decking  of  the  north  and  south  piers.  Repairs 
were  also  made  to  the  dredging  plant. 

For  the  purpose  of  removing  an  outer  bar  and  shoal  places  from  the 
channel,  work  was  be^n  July  21,  1900,  and  completed  August  14, 
1900.  During  this  period  7,365  cubic  yards  of  materials  were  removed 
by  United  States  Dredge  No.  2.  At  the  close  of  dredging  soundings 
were  taken  and  a  map  of  the  harbor  prei)ared.  Soundings  taken  m 
April,  1901,  showed  that  the  bar  had  again  formed,  and  its  removal 
was  begun  by  Dredge  No.  2,  May  81,  1901.  The  dredging  was  com- 
pleted June  29, 1901.  The  total  number  of  cubic  yards  of  material 
removed  during  the  fiscal  year  was  20,047. 

During  the  month  of  June,  1901,  the  south  pier  and  breakwater 
were  provided  with  168.63  cords  of  stone  for  filling  and  riprap  at 
places  where  undue  settlement  had  occurred* 
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Rema/rka. — ^The  project  adopted  March  8, 1899,  provided  for  the 
construction  of  a  breakwater  700  feet  long,  at  an  estimated  cost  of 
$77,000.  The  act  approved  March  8, 1899,  appropriated  $25,000  for  the 
carrying  out  this  project,  and  authorized  a  contract  ^^for  such  mate- 
rials and  work  as  may  be  necessarjr  to  complete  said  project,  to  be  paid 
for  as  appropriations  may  from  tmie  to  time  be  made  oy  law,  not  to 
exceed  $52,000  exclusive  of  the  amount  herein  and  heretofore  appro- 
priated." 

Attention  is  invited  to  page  8  of  the  report  dated  July  26, 1898,  and 
published  in  House  Doc.  No.  53,  Fifty-nfth  Congress,  third  session, 
where  it  is  stated  that  the  estimate  of  $77,000  was  based  upon  prices 
paid  for  materials  under  the  contract  then  in  force  for  building  Mil- 
waukee breakwater.  In  the  year  succeeding  the  date  of  this  report 
there  was  a  very  marked  advance  in  the  prices  of  materials,  so  that 
when  sealed  proposals  were  opened  on  October  24,  1899^  for  the  con- 
struction of  tne  breakwater,  it  was  found  that  all  bids  received  exceeded 
the  estimate;  whereupon  they  were  rejected  as  being  excessive,  the 
work  readvertised  and  new  bids  received  December  14,  1899.  The 
lowest  bid  then  received  still  exceeding  the  estimate,  it  was  impossible 
to  build  the  entire  700  feet  with  the  amount  authorized,  and  therefore 
a  contract  was  entered  into  for  the  construction  of  600  feet  of  break- 
water, which  was  completed  in  October,  1900. 

It  is  very  desirable  that  the  breakwater  should  be  at  least  of  its  full 
projected  length.  Bv  referring  to  the  map  accompanving  the  report 
of  Jul^  26, 1898,  before  mentioned,  it  will  be'  seen  that  a  proposed 
extension  of  200  feet  to  the  north  pier  is  there  shown.  It  will  also  be 
noted  in  the  text  of  the  report  that  the  project  for  the  breakwater  was 
submitted  as  supplemental  to  another  project  as  set  forth  in  report  of 
January  27, 1897,  and  published  in  House  Doc.  No.  327,  Fifty-fourth 
Congress,  second  session.  No  part  of  this  last-mentioned  project  has 
been  carried  out,  nor  has  the  north  pier  been  extended  the  200  feet 
above  mentioned,  as  no  appropriations  have  been  made  for  so  doing. 

In  consequence,  the  breakwater  as  now  constructed  fails  to  cover 
the  harbor  entrance  as  it  was  desired  to  do,  and  the  desired  protection 
of  the  harbor  against  ^^the  injurious  effect  of  northeast  seas"  is  not 
fully  attained,  more  or  less  sea  entering  t^e  harbor  during  northeast- 
erly storms.  It  is  therefore  recommended  that  an  additional  appro- 
priation be  made  sufficient  to  extend  the  breakwater  100  feet,  and 
thereby  complete  the  present  adopted  project.  Based  on  the  cost  of 
the  portion  already  built,  it  is  estimated  that  an  extension  of  100  feet 
will  cost  111,714,  this  sum  including  contingencies. 

In  this  connection  it  may  be  proper  to  state  that  after  the  breakwater 
shall  have  been  built  to  its  full  projected  length  of  700  feet  and  after 
the  harbor  piers  shall  have  been  extended  as  proposed  in  the  report  of 
January  27, 1897  (House  Doc.  No.  327,  Fifty-fourth  Congress,  second 
session),  it  may  be  found  that  the  length  of  breakwater  is  still  insuffi- 
cient, and  that  further  extension  may  then  be  necessary.  But  before 
a  dennite  opinion  can  be  given  as  to  the  necessity  of  an  extension 
beyond  the  700  feet  contemplated,  the  projects  as  laid  down  in  the  two 
reports  before  mentioned,  viz,  July  26,  1898  (House  Doc.  No.  53, 
Fifty-fifth  Congress,  third  session),  and  January  27, 1897  (House  Doc. 
No.  827,  Fifty-fourth  Congress,  second  session),  should  be  entirely 
completed  and  the  resulting  effects  ascertained. 

The  benefits  derived  from  expenditures  made  during  the  fiscal  year 
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are  the  construction  of  600  linear  feet  of  breakwater  and  a  resulting 
partial  protection  of  the  harbor  from  the  injurious  effects  of  northeast 
seas,  and  the  maintenance  of  channel  and  piers. 

JESrttmate/or  IheftMotd  year  ending  Jxme  SO,  1908. 

For  completion  of  exifiting  project  for  extending  each  harbor  pier  100  feet — 

200  feet  of  pier  extengion,  at  $65  per  foot $13,000 

For  maintenance  of  existing  works: 

Bemoving  1,000  feet  of  old  nortih  pier,  at  $6  per  foot $6,000 

1,000  linear  feet  of  pile  pier,  at  $20  per  foot 20,000 

Minor  repairs  to  piers 1,000 

Dredging  for  maintenance  of  channel 4,000 

81,000 

Contingencies 4,400 


48,400 


An  appropriation  of  $48,400  is  recommended  for  the  fiscal  year  end- 
ing June  30,  1903,  of  which  (14,300  is  for  completion  of  existing  pro- 
ject, and  $34,100  is  for  maintenance. 


Money  statement. 

Jolyl,  1900,  balance  unexpended $78,415.04 

June  SO,  1901,  amount  expended  daring  fiscal  year 78,962.16 


July  1, 1901,  balance  unexpended 4,452. 


Amount  (estimated)  required  for  completion  of  existing  project 14, 300. 00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  end- 
ing June  80, 1903,  m  addition  to  the  balance  unexpended 
Jmy  1,  1901: 

For  works  of  improvement $14,300.00 

For  maintenance  of  improvement 84,100.00 


Submitted  in  comi)liance  with  requirements  of  sundry  dvil  act  of  June 
.    4, 1897,  and  section  7  of  the  river  and  harbor  act  of  1899. 


48,400.00 


APPBOPRIATIONB. 


Act  of— 

August  80, 1852 $10,000.00 

June  28, 1864  (allotted) .  10, 000. 00 

June23,1866 47,598.91 

March2,  1867 8,000.00 

April  10,  1869  (allotted) .  14, 850. 00 

July  11,  1870 15,000.00 

March  3, 1871 15,000.00 

June  10, 1872 ^.-  18,000.00 

March  8, 1873 10,000.00 

June23,1874 10,000.00 

March  3, 1875 12,000.00 

August  14, 1876 6,000.00 

June  18, 1878 4,000.00 

March  8, 1879 8»  000. 00 


Act  of— 

June H  1880 $7,000.00 

March  8, 1881 26,000.00 

August2,1882 80,000.00 

Julys,  1884 28,000.00 

August  6, 1886 15,000.00 

August  11, 1888 15,000.00 

September  19, 1890 15,000.00 

Julyl8,1892 25,000.00 

August  18, 1894 25,000.00 

June  3, 1896 26,000.00 

March  3, 1899 28,400.00 

June6,1900 52,000.00 

TfM 474^848.91 
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OOMMEBCIAL  STATISTICS  FOR  THE  CAUSNDAB  TKAB  ENDING  DBCEMBBB  31,  1900. 

[Fumlahed  by  Mr.  Ghas.  B.  Boberts,  collector  of  customs,  IfilWMikfle,  Wis.] 

Name  of  harbor,  Sheboygan,  Wis.;  collection  district,  Milwaokee,  Wu.;  nearert 
light-house,  Sheboygan,  Wis. 


Arrivals  and  departuira  qf  vestds. 

Description. 

AniYElB. 

Departures. 

Number. 

Tonnage. 

Number. 

Tonnage. 

Stomn 

798 
296 

692,449 
48,082 

796 
.     801 

694,066 
48,609 

gftil 

Total 

1,096 

686,481 

1.099 

687,676 

Api)lication  was  made  to  the  officials  of  the  city  of  Sheboygan  for  the  commercial 
statistics  for  year  1900.  but  none  were  famished,  and  those  for  year  ending  Deoem- 
ber  81, 1899,  are  repnolished. 

Exports  and  in^fHnia. 

[Famished  by  Mr.  E.  P.  Bwer.] 

By  all  ways  of  transportation:  ibnt. 

Exports 466,828 

Imports 676,671 


L  L  13. 
IMPROVEMENT  OF  PORT  WASHINGTON  HARBOR,  WISCONSIN. 

The  original  condition  of  the  mouth  of  Sauk  River,  object  of  the 
improvement,  projects,  and  present  works,  are  described  in  detail  in 
Annual  Report  of  the  Chief  of  Engineers  for  1896,  page  2499. 

Condition  oj^  the  improvemerU.—^he  piers  were  completed  in  1893. 
The  channel  and  basins  had,  with  minor  exceptions,  Hie  required  depth 
of  13  feet  at  the  close  of  dredging  in  1895,  and  the  object  of  the  im- 
provement was  then  practically  obtained. 

Since  then  the  expenditures  have  been  for  maintenance.    The  piers 
are  in  fair  condition,  minor  repairs  only  being  required.     Sounoings 
taken  June  12, 1901,  showed  the  required  depth  of  13  feet  below  datum 
in  the  entrance  channel  and  basins. 
•  The  actual  deptli  of  water  June  30,  1901,  was  12.2  feet. 

Operations  dwrvng  the  fiscal  year, — ^Dredging  by  hire  of  labor  and 
the  use  of  United  States  Dredge  No.  2  was  begun  June  19,  1900,  and 
completed  July  18.  During  this  period  9,231  cubic  yards  of  material 
were  excavated,  of  which  amount  4.510  cubic  yaros  were  removed 
during  the  fiscal  year,  resulting^  in  tne  removal  of  an  outer  bar  and 
restormg  the  entrance  channel  and  basins  to  a  depth  of  13  feet. 
Soundings  were  taken  July  19, 1900,  and  June  12,  1901,  and  maps  of 
the  harbor  prepared. 

Remarks. — ^xhe  benefits  derived  from  the  expenditures  made  during 
the  fiscal  year  were  the  restoration  of  the  entrance  channel  and  basins 
to  the  depth  and  dimensions  required  by  the  existing  project,  thereby 
rendering  navigation  less  difficult  for  vessels  entering  or  departing 
from  Ais  harlK)r,  For  the  maintenance  of  existing  works  for  the 
fiscal  year  ending  June  30,  1903,  an  appropriation  of  $4,400  is 
reconunended. 
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Ettmate, 

For  dredging  25,000  cubic  yards,  at  12  cents $3,000 

For  minor  repairs  to  piers 1,000 

For  oontingendee,  10  per  cent 400 


Total. 


4^400 


Money  statement. 


July  1, 1900,  balance  unexpended $1,874.40 

June  30,  1901,  amount  expended  during  fiscal  year 766.54 

July  1, 1901,  balance  unexpended 1,107.86 

Amount  that  can  be  profitably  expended  in  fiscal  ^ear  ending  June  30, 
1903,  for  maintenance  of  improvement  in  addition  to  the  balance 
unexpended  July  1, 1901 4^400.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


AFPBOPBIATIOMB. 


Act  of— 

July  11, 1870 $15,000.00 

March  3,  1871 15,000.00 

June  10, 1872 15,000.00 

March  3,  1873 15,000.00 

June23, 1874 10,000.00 

March  3,  1875 10,000.00 

August  14,  1876 8,000.00 

Junel8, 1878 5,000.00 

March  8,  1879 7,500.00 

Junel4,1880 20,000.00 

March  3,  1881 17,000.00 

August2,  1882 17,000.00 

July  5, 1884 10,000.00 


Act  of— 

Augusts,  1886 

September  11, 1888 

September  19,  1890 

July  13,  1892 

August  18,  1894 

Junes,  1896 

March  3,  1899 

Miscellaneous  receipts 
credited  to  appropria- 
tions   


$5,000.00 
5,000.00 
3,000.00 
6,500.00 
5,000.00 
5,500.00 
4,400.00 


36.50 


Total 198,936.50 


OOMHEBOIAL  8TATIBTI0B  FOB  THB  CALENDAB  TEAB  ENDING  DBCBMBBB  31,  1900. 

[FumlBhed  by  Mr.  0. 0.  LaxBon,  harbor  master.] 

Name  of  harbor.  Port  Washington,  Wis.;  collection  district,  Milwaukee,  Wis.; 
nearest  light-house,  on  outer  end  of  north  pier.  Port  Washington,  Wis. 

ArrivdU  and  departures  of  vessels. 


Descrlptloii. 

AirivalB. 

Depar- 
torea. 

Bt'Pftin .............TT 

80 
40 

80 

Sail 

40 

Total 

100 

100 

Exports  and  tmports. 


By  way  of  the  harbor  only: 

Exports 

Imports 

By  all  ways  of  transportation: 

Exports 

Imports 


Approximate 
value. 


•400.000 
1,800,000 

8,800,000 
2,000,000 
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Lr  L  14. 
IMPROVEMENT  OF  HABBOR  OF  REFUGE  AT  MILWA1[JKEE,  WISCONSIN. 

The  ori^nal  condition  of  Milwaukee  Bay,  object  of  the  improve- 
ment, project,  and  breakwater  built  to  June  30,  1896,  are  described  in 
detail  m  Annual  Report,  Chief  of  Engineers  for  1896,  page  2502. 
Since  then  the  main  arm  of  the  breakwater  has  been  extended  2,600 
feet  by  cribs  30  feet  wide,  makii^  the  total  length  of  the  main  arm 
at  the  present  time  4,800  feet,  all  of  which  is  provided  with  super- 
structure. 

Condition  of  the  i/m/provement. — Soundings  taken  in  August  and 
September,  1898.  showed  a  depth  of  water  along  main  arm  varying 
from  25  feet  at  tne  angle  to  35  feet  at  southerly  end.  Area  covered 
by  present  works:  Outside  12-foot  contour,  407  acres;  outside  19-foot 
contour  289  acres. 

Operations  dming  thejiscal  year, — Under  contract  dated  June  7, 
1899,  with  Mr.  Robert  B.  Rice,  of  Muskegon,  Mich.,  for  the  construc- 
tion of  900  linear  feet  of  substructure  and  3,100  linear  feet  of  super- 
structure, more  or  less,  work  was  in  progress  at  tiie  beginning  of  the 
fiscal  year,  and  since  tiien  2  cribs,  each  100  feet  long,  and  1  crib  68 
feet  long  have  been  built  and  sunk  in  place,  and  2,800  linear  feet  of 
continuous  timber  superstructure  has  been  built.  All  work  under  this 
contract  was  completed  on  December  3  and  the  contract  closed. 

The  materials  used  and  cost  of  same  in  the  work  were  as  follows: 


Materials. 


QnantitleB. 


Unit 
price. 


Amonnt 


White  pine  timber . . . 
Norway  pine  timber . 

Hemlock  timber 

Relaying  timber 

Pine  plank 

Stone 

Iiondriftbolts 

lion  screw  bolts 

Iron  spikes 


.fcctB.M.. 

do.... 

do.... 

do.... 

do.... 

cords.. 

...pmnds.. 

do 

do.... 


1,812.686 

677,804 

675,216 

286,076 

11,040 

12,900.6 

224,220 

16,666 

29,227 


$22.00 

21.00 

16.00 

2.60 

17.00 

6.16 

.08 

.08 

.08 


128,875.79 

14,228.88 

10,808.46 

712.69 

187.68 

66,487.68 

6,726.00 

499.96 

877.67 


Total. 


129,844.78 


Cost  Of  sabstTQctore  per  linear  fooi»  887.87;  cost  of  sapentractoie  per  linear  foot,  tl6.21;  total,  8104.08. 

By  hire  of  labor  and  the  purchase  of  materials  in  accordance  with 
law,  a  mooring  station  was  provided  near  the  southerly  end  of  the 
breakwater,  thereby  affording  a  place  for  tugs  to  lie  while  awaiting 
the  arrival  of  vessels  to  be  towed  either  into  die  harbor  or  the  harbor 
of  refuge. 

Minor  repairs  were  made  to  the  superstructure  of  the  older  portions 
of  the  breakwater. 

JSemarka.— The  breakwater  is  now  of  the  full  contemplated  length, 
and  is  provided  with  a  continuous  timber  superstructure,  thus  com- 
pleting the  original  project  of  1881.  Extensive  repairs  to  the  old 
portions  of  the  superstructure  are,  however,  urffentljr  demanded.  The 
north  or  shore  arm,  about  2,450  feet  long,  was  built  in  1881-1885,  and 
the  superstructure  is  now  in  a  dangerous  condition. 

In  this  connection  attention  is  invited  to  pages  2768  and  2769,  Part 
lY,  of  Annual  Report  Chief  of  Engineers  for  1899,  where  the  great 
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necessity  of  making  these  repairs  at  as  early  a  date  as  possible  is  set 
forth  and  the  substitution  of  concrete  in  pliu^e  of  timber  in  the  super- 
structure is  recommended. 

The  superstructure  of  the  northerly  1,000  feet  of  the  main  arm  of 
the  breakwater,  being  that  portion  lying  north  of  the  '^fair  weather 
opening,"  so  called,  was  built  in  1887-1889,  and  is  also  in  a  much 
decayed  condition,  mough  not  as  badly  so  as  is  the  shore  arm  super- 
structure, it  having  been  built  about  four  years  later.  Owing  to  the 
more  exposed  situation  of  this  portion  of  the  breaktvater,  however,  its 
condition  is  now  even  more  dangerous  than  is  that  of  the  shore  arm. 
It  is  therefore  recommended  tiiiat  this  portion  of  the  breakwater  also 
be  provided  with  a  concrete  superstructure. 

The  estimated  cost  of  the  proposed  work  is  as  follows: 

2,450  linear  feet  shore  aim,  14,000  cubic  yards,  at  18.60 $119,000 

1,000  linear  feet  main  arm.  6,000  cable  yards,  at  18.50 51,000 

Contingencies,  saperintendenoe,  etc 17,000 

187,000 

An  opening  400  feet  wide,  known  as  the  ^'fair  weather  opening,'' 
has  been  left  in  tibe  breakwater,  its  purpose  being  to  afford  an  entrance 
and  exit  to  and  from  the  harbor  in  fair  weather.  As  a  matter  of  fact, 
large  vessels  seeking  shelter  in  the  harbor  do  not  use  this  passage;  it 
is  mostly  used  by  small  pleasure  craft  and  excursion  steamers. 

Currents  setting  in  from  Lake  Michigan  not  only  produce  scour 
through  this  opening,  but  carry  sand  into  the  harbor,  and  a  shoal  is 
f  oiming  immeoiately  to  the  south  of  the  opening  inside  of  the  break- 
water. This  shoal  is  increasing  from  year  to  year,  and  while  at  the 
present  time  there  is  a  suiBicient  depth  of  water  over  it,  it  is  believed 
that  if  the  currents  through  the  opening  continue  it  will  eventually 
become  necessary  to  dredge  that  a  necessary  depth  be  maintained. 

Furthermore,  this  opening  renders  that  part  of  the  harbor  opposite 
to  it  practicallv  useless  dunng  a  storm,  and  also  makes  the  southerly 
3,800  feet  of  tne  breakwater  a  detached  work.  Access  to  the  light  at 
its  souliierly  end  can  only  be  had  by  boat,  and  this  becomes  impossible 
durine  a  heavy  storm. 

It  uierefore  appears  that  the  disadvantages  of  the  opening  greatly 
outweigh  any  slignt  benefits  that  it  may  be  to  the  small  craft  that  occa- 
sionally use  it,  and  that  so  far  as  the  general  conunerce  of  the  lakes  is 
concerned  it  is  of  no  benefit  whatever.  It  is  therefore  recommended 
that  when  the  concrete  superstructure  shall  have  been  built  to  the  open- 
ing and  before  beginning  work  on  the  detached  portion  the  opening  be 
closed  and  the  superstructure  made  continuous. 

In  the  report  of  the  Board  of  Engineers  constituted  to  consider  and 
report  on  plan  "for  iniproving  Milwaukee  Bay  for  purposes  of  harbor 
of  refuge,"  and  published  in  Annual  Report,  Chief  of  Engineers  for 
1881,  page  2122,  occurs  the  following: 

*  *  *  Should  it  be  found,  when  the  main  arm  of  the  breakwater  has  been  com- 
pleted, that  increased  |>rotection  of  the  interior  of  the  harbor  of  refuge  a^dnst  Bouth- 
east  galee  is  advisable,  it  is  proposed  to  secure  it  either  by  extending  this  nuun  arm 
until  it  intersects  the  prolongation  of  the  north  pier,  or  by  putting  in  a  covering 
breakwater  *  *  *  and  nearly  closing  the  interval  between  the  south  end  of  the 
main  breakwater  and  the  north  river  pier. 

To  extend  the  main  arm  until  it  intersects  the  prolon^tion  of  the 
north  pier  would  require  the  building  of  about  2,550  linear  feet  of 
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breakwater.  Such  an  extension  is  not  only  believed  to  be  unnecessary 
but  inadvisable,  as  it  would  make  access  to  the  harbor  of  refuge  more 
diflScult  for  vessels  cominf^  from  the  north. 

But  an  extension  of  1,000  feet  would  not  only  afford  increased  pro- 
tection in  the  harbor  of  refuge  apdnst  southeast  gales,  as  well  as 
increased  anchorage  ground,  but  a£litional  protection  would  be  given 
to  the  harbor  entrance  at  the  mouth  of  the  Milwaukee  River.     Com- 

Slaints  have  been  made  of  severe  oscillations  in  the  inner  harbor  of 
f  ilwaukee  during*  northeasterly  storms,  on  account  of  which  vessels 
moored  to  wharves  near  the  harbor  entrance  have  been  compelled  to 
move  farther  up  the  river.  It  is  believed  that  not  only  would  an 
extension  to  the  breakwater  of,  say,  1,000  feet  greatly  improve  con- 
ditions in  this  resi)ect,and  thereby  increase  the  harbor  facilities  of 
Milwaukee,  but  it  is  known  from  observation  that  such  an  extension 
would  make  entrance  to  the  harbor  during  northeasterly  gales  much 
safer  and  easier. 

Repairs  will  have  to  be  made  from  time  to  time  in  order  to  strengthen 
those  parts  of  the  superstructure  which  show  indications  of  fanure. 
But  such  repairs  will  oe  of  a  very  temporary  nature,  as  it  is  believed 
that  permanent  re^irs  should  be  made  with  concrete.  The  funds  now 
available  are  sufScient  for  such  temporary  repairs. 

It  is  therefore  urgently  recommended  that  an  appropriation  of 
(187,000  be  made  for  the  fiscal  year  ending  June  30, 1908,  in  order 
that  the  ver^  important  work  of  renewing  the  superstructure  can  be 
conmienced  m  the  near  future. 

Money  statement. 

July  1, 1900,  balance  unexpended $118,841.44 

June  80, 1901,  amount  expended  during  fiscal  year 98,132.15 

July  1,1901,  balance  unexpended 20,709.29 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1, 1901 187,000.00 

Submitted  in  compliance  with  req^uirements  of  sundry  civil  act  of  June 
^  1897,  and  of  section  7  of  the  river  and  hwbor  act  of  1899. 


APPROPRIATIONS. 

Act  of— 

March  8. 1881 $100,000.00 

August!  1882 100,000.00 

Julys,  1884 86,000.00 

Augusts,  1886 $60,000.00 

From  which  allotted  to  Milwaukee  Harbor 4,737.91 

56,262.09 

August  11, 1888 70,000.00 

September  19, 1890 80,000.00 

July  13,  1892 75,000.00 

Augustl8,1894 46,000.00 

Junes,  1896 20,000.00 

June4,  1897 168,737.91 

March  8, 1899 50,000.00 

JuneO,  1900 105,650.00 

Miscellaneous  rooeipts  credited  to  appropriations 1,000.00 

Total 966, 650, 00 
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OOMMBBdAL  STATISTICS  FOB  THE  CALENDAB  TBAB  ENDING  DBOBMBEB  31,  1900. 

Name  of  harbor,  Harbor  of  Refuge,  Milwaukee,  Wis.;  ooliection  district,  Milwau- 
kee, Wis.;  amount  of  revenue  collected  at  nearest  port  of  entry,  $428,604.84. 
(See  the  commercial  statistics  for  Milwaukee  Harbor,  Wisconsin.) 


L  L  15. 
IMPROVEMENT  OF  MILWAUKEE  HARBOR,  WISCONSIN. 

The  original  condition  at  the  mouth  of  Milwaukee  River,  the  object 
of  the  improvement,  projects,  and  present  works,  are  described  in 
detail  on  page  2506,  Part  fv ,  Annual  Beport  of  the  Chief  of  Engineers 
for  1896. 

Projecft  0/J899.— The  project  adopted  March  3,  1899,  provides  for 
the  formation  and  maintenance  of  a  channel  21  feet  deep  below  the 
datum  plane  of  harbor  improvements,  the  minimum  width  of  channel 
between  tiie  piers  to  be  200  feet,  and  the  width  outside  the  pierheads 
to  be  600  feet. 

Condition  of  the  improvemefnt. — ^The  harbor  piers  were  completed  to 
their  projected  length  in  1872.  Soundings  taken  April,  1901,  showed 
a  channel  midway  between  the  piers  with  a  least  width  of  180  feet  and 
21  feet  deep  below  the  datum  plane  of  harbor  improvements. 

The  actual  depth  June  80, 1901,  was  20.2  feet. 

Operations  dwrim^g  theiiscal  yecur. — ^To  complete  the  requirements 
of  an  item  in  section  2  of  act  approved  June  6, 1900,  whicn  reads  as 
follows: 

Milwaukee  Harbor:  With  a  view  to  necessary  enlargement  and  suitable  protection 
therefor, 

a  preliminary  examination  was  made  and  report  submitted  under  date 
of  August  6, 1900.  The  report  is  published  in  House  Doc.  No.  86, 
Fifty-sixth  Congress,  second  session,  and  concludes  as  follows: 

For  the  for^oin^  reasons,  therefore,  the  improvement  of  the  locally  bv  the  Gen- 
eral Government  m  the  manner  contemplated  by  the  act  of  June  6,  1900,  is  not 
advisable. 

Bemoflrks. — ^The  funds  now  available  are  believed  to  be  sufScient  for 
maintenance  of  channel  and  for  such  repairs  to  the  piers  as  may  become 
necessary,  except  the  renewal  of  the  stone  superstructure  of  the  inner 
portion  of  the  north  pier.  The  condition  of  this  stone  superstructure 
and  the  methodproposed  for  its  renewal  were  fully  describe  in  Annual 
Report  of  the  Chief  of  Engineers  for  1900,  page  3698,  and  an  estimate 
of  the  cost  of  such  renewal  was  submitted. 

Since  submitting  this  estimate  a  tendency  of  the  pier  to  settle  toward 
the  channel,  due  to  the  undermining  of  the  cribs,  has  been  observed. 
This  pier  was  built  by  the  city  of  Milwaukee  and  was  composed  of 
cribs  32  by  20  by  17  feet,  sunk  upon  a  clay  bed  dredged  to  a  depth  of 
12  feet.  As  under  the  present  project  a  channel  depth  of  21  feet  is 
now  maintained,  the  bottoms  01  these  cribs  are  now  9  feet  or  more 
above  .the  bottom  of  the  channel. 

Before  building  a  permanent  concrete  superstructure  it  will  be, 
therefore,  necessary  to  protect  the  cribs  from  fui*ther  undermining. 
It  is  proposed  to  accomplish  this  by  building  a  substantial  sheet  pile 
revetment  along  the  channel  face  01  the  pier.  This  revetment  is  tnen 
to  be  cut  down  at  least  3  feet  below  datum,  the  space  between  it  and 
the  pier  to  be  filled  with  stone,  and  a  concrete  superstructure  built 
over  the  pier  and  revetment 
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This  proposed  work  not  only  adds  to  the  amount  of  the  previous 
estimate  by  the  cost  of  the  revetment,  but  also  involves  an  increase  in 
the  section  of  the  concrete  superstructure  and  a  corresponding  increase 
in  cost  For  the  rebuilding  of  this  superstructure  the  following  esti- 
mate is  submitted: 

1,060  linear  feet  sheet  pile  revetment $19,000 

Bemovinff  old  stone  sapeietracture  and  cutting  down  cribs 5,000 

6,000  cubic  yards  concrete,  at  18.60 61,000 

Contingencies,  superintendence,  etc 7,600 

Tbtal 82,600 

At  the  present  time  there  are  19  works  of  improvement,  exclusive 
of  the  Fox  Kiver,  located  at  15  different  harbors  in  this  district,  and 
which  are  distributed  along  the  west  shore  of  Lake  Michigan  and 
Green  Bay  between  Waukegan,  111.^  and  Menominee,  Mich.,  repre- 
senting a  coast  line  of  nearly  300  miles.  While  all  of  these  harbors 
are  accessible  by  railway  the  route  to  some  of  them  is  circuitous  and 
the  train  service  poor,  involving  numerous  delays  and  much  loss  of 
time. 

Much  difficulty  has  also  been  experienced  in  hiring  suitable  vessels 
for  making  various  examinations  and  surveys  that  have  been  ordered 
from  time  to  time  by  act  of  Confess,  and  in  making  examinations 
and  surveys  of  uncharted  reefs  and  shoals,  and  similar  work. 

It  is  believed  that  both  the  inspection  and  survey  work  of  this  dis- 
trict would  be  ^eatly  benefited  were  a  suitable  steam  vessel  provided. 
Such  a  vessel  should  nave  cabin  accommodations  for  a  survey  pM*ty  in 
addition  to  quarters  for  the  crew,  and  be  provided  with  all  necessarv 
arrangements  so  that  a  survey  party  could  live  aboard  the  boat.  It 
should  be  large  enough  to  carry  a  small  amount  of  material — ^timber, 
iron,  etc. — ^that  might  be  needed  for  making  urgent  repairs  of  a  minor 
nature,  and  be  provided  with  engines  of  power  sufficient  to  make  not 
less  than  12  miles  per  hour. 

It  is  estimated  that  a  steam  vessel  suitable  for  the  foregoing  pur- 
poses can  be  bailt  and  full^  equipped  for  180,000.  As  Muwaukee  is 
the  most  important  harbor  in  this  district,  as  well  as  the  district  head- 
quarters, the  headquarters  of  the  boat  should  be  there  likewise,  and  it 
is  recommended  that  the  sum  of  130,000  be  added  to  the  appropriation 
for  Milwaukee  Harbor,  Wisconsin,  for  constructing  a  suitable  steam 
vessel  for  inspection  and  survey  purposes  in  this  district. 

An  appropriation  of  (112,500  is  recommended  for  the  fiscal  year 
ending  June  30, 1903,  of  which  $82,500  is  for  maintenance  and  130,000 
is  for  an  inspection  and  survey  boat 

MoTi^  statement. 

Jolyl,  1900,  balance  unexpended 18,666.52 

Jane  30, 1901,  amount  expended  daring  fiscal  year 26.75 

Jaly  1, 1901,  balance  anexpended .-..-      8,640.77 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  SO, 
1908,  lor  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  Jaly  1, 1901 112,600.00 

Bubmitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APFROPRIATIONa. 

Expended  on  former  mouth  of  Milwaukee  Rioer, 
Act  of— 

July  4,  1836 1400.00 

March  3, 1843 80,000.00 

June  11, 1844 20,000.00 

StrcdgfUcut. 
Act  of — 

AugufltSO,  1852 : $16,000.00 

March  3,  1853 163.04 

June  23, 1866 48,283.61 

April  10,1869  (allotted) 86,640.00 

July  11, 1870 40,000.00 

March  3, 1871 38,000.00 

March  3, 1873 10,000.00 

March  23, 1874 10,000.00 

March  3, 1876 25,000.00 

August  14, 1876 26,000.00 

June  18. 1878 16,000.00 

March  3, 1879 7,500.00 

June  14, 1880 10,000.00 

March  3. 1881 8,000.00 

August  2, 1882 10,000.00 

Ar^ust  5, 1886  (from  appropriation  for  harbor  of  refuge) 4, 737. 91 

August  11, 1888 10,000.00 

March  17,1890  (special  act) 6,100.00 

September  19, 1890 6,000.00 

July  13, 1892 14,000.00 

August  18, 1894 7,000.00 

June  3, 1896 7,000.00 

March  3, 1899 26,000.00 

Total  expended  at  old  river  mouth  and  straight  cut 429,826.36 

Expended  at  former  mouth  of  Milwaukee  River 60,400.00 

Total  appropriated  for  straight  cut  (present  harbor) 379, 426. 86 


COMMSBCIAL  STATIBnaB  FOB  THB  CALBNDAB  TBAB  mTDTSQ  DBCBMBBB  31,  1900. 

[Furnished  by  W.  J.  Langson,  secretary  Chamber  of  Oommeroe,  Milwaukee,  Wis.] 

Name  of  harbor,  Milwaukee,  Wis.;  collection  district,  Milwaukee,  Wis.;  amount 
of  revenue  collected  during  the  year,  $423,604.34. 

ArrivdU  and  dqHxrtwree  ofvetaeU, 


Descriptloii. 

ArriTals. 

Departures. 

Nnmber. 

Toiiiu«e. 

Number. 

Toimsgte. 

1,022 

809,701 

4,761 
1.082 

4,729.827 

Sail 

816,072 

6,778 

6,026.288 

6^788 

6,046,899 

Exports  and  imports. 

By  way  of  the  harbor  only:  iVma. 

Exports 1,072,892 

Imports 2,630,348 

By  all  ways  of  transportation: 

Exporta 2,672,940 

Imports 4,746,996 
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LL16. 

IMPROVEMENT  OF  SOUTH  MILWAUKEE  HARBOR,  WISCONSIN. 

See  Annual  Report  of  the  Qiief  of  Engfineers  for  1900,  page  3701. 
There  were  no  operations  during  the  fiscal  year  ending  June  30, 1901. 

Money  statemerU. 

July  1, 1900,  balance  unexpended $277.16 

June  80, 1901,  amount  expended  during  fiscal  year 70. 00 

July  1,1901,  balance  unexpended 207.16 

Amount  (estimated)  required  lor  completion  of  existing  project 138, 000. 00 


APPROPRIATION. 

Act  of  June  8, 1896 16,000 


OOHICEBCIAL  OTATOEfnOB  FOB  THB  OALENDAR  YEAR  BNniNO  nSOEMBBR  81, 1900. 

[Faznishidd  by  Mr.  Fred.  W.  BogezB,  secretary  Ek>ath  Milwaukee  Oompany.] 

Name  of  harbor,  South  Milwaukee,  Wis.:  collection  district,  Milwaukee,  Wis.; 
nearest  light-house,  north  pier,  Milwaukee,  Wis. 

ExporU  (snd  imporU* 


By  all  ways  of  transportatton. 


^         Approximate 
xvus.  value. 


Exports. 
Imports. 


66,678 
869,102 


18,000,000 
8»  100, 000 


L    Lr    17. 

IMPROVEMENT  OF  RACINE  HARBOR,  WISCONSIN. 

The  original  condition  of  the  mouth  of  Eoot  River,  object  of  the 
improvement,  projects,  and  piers  built  to  June  30. 1898,  are  described 
in  detail  in  Annnal  Report  or  Chief  of  Engineers  lor  1896,  pages  2511 
and  2512,  and  for  1898,  page  2380. 

Prcject  of  1899. — ^The  project  adopted  March  3,  1899,  provides  for 
extending  the  south  pier  300  feet,  building  600  feet  of  breakwater,  and 
dredging  to  widen  channel  and  to  increase  the  depth  in  same  to  21  feet 
below  the  datum  plane  of  harbor  improvements. 

Condition  of  the  ^/>nw^7w«7i^.— Soundings  taken  May  17,  1901, 
showed  a  channel  with  a  least  width  of  140  feet  and  depth  of  20.3  feet 
below  datum.  It  is  probable  that  no  material  change  has  occurred 
since  then.     The  actual  depth  June  30,  1901,  was  19.5  feet. 

(k>er<Uion8  dva^vrvg  thekscal  yea/r. — Under  contract  dated  June  9, 
1899,  with  Mr.  Samuel  O.  Dixon,  of  Racine,  Wis.,  operations  were 
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continued  to  November  9, 1900,  when  the  work  was  completed  and 
the  contract  closed,  resulting  in  dredging  113,478  cubic  yards  of  mate- 
rial; the  transfer  of  152.8  cords  of  stone  from  the  old  north  pier  to 
the  new  work,  and  tearing  out  200  linear  feet  of  old  pier  and  dock 

The  total  operations  under  this  contract  and  the  cost  of  same  were 
as  follows: 

Dredging  192,030  cubic  yards,  at  8.8  cents '. $16,898.64 

Removing  1,000  linear  feet  of  old  pier  and  dock  for  the  Hum  of 5, 950. 00 

Transferring  302.2  cords  of  stone  from  the  old  to  the  new  work,  at  $3.50 
per  cord 1,058.05 

Total 23,906.69 

Under  contract  dated  June  7,  1899,  with  Mr.  Robert  B.  Rice,  of 
Muskegon,  Mich.,  operations  were  continued  until  December  3,  1900, 
when  die  work  was  completed  and  the  contract  closed,  resulting  in 
building  five  cribs,  each  100  feet  long,  and  sinking  them  in  pmce, 
thereby  extending  the  breakwater  500  feet,  and  buuding  600  feet  of 
breakwater  superstructure.  Under  this  contract  a  breakwater  600 
feet  long  was  built,  and  the  south  pier  extended  300  feet.  The  mate- 
rials used  and  cost  of  same  in  place  were  as  follows: 


Materials. 


White  pine  timber feetB.  M. 

Norway  pine  timber do... 

Hemlock  timber do... 

Pine  plank do... 

Stone cords. 

Iron  drift  bolts pounds. 

Iron  screw  bolts do... 

Iron  spikes do... 

Foundation  and  protection  piles number. 


Total. 


Quantities. 


481,000 

480,608 

589,380 

23,806 

6,060.6 

U7,790 

4,618 

6,878 

160 


Unit 
price. 


$22.60 

21.  SO 

16.  SO 

17.00 

6.60 

.08 

.06 

.08 

10.00 


Amount 


$10,828.17 

9,268.10 

9.724.77 

896.28 

88,888.80 

8.538.70 

188.89 

161.84 

1,600.00 


68,969.00 


Cost  of  breakwater  per  linear  fcot^  $89.16. 

Gofit  of  south  pier  extension  per  linear  foot,  $51.58. 

By  hire  of  labor  and  purchase  of  materials  in  accordance  with  law, 
520  linear  feet  of  the  north  pier  was  rebuilt  above  the  water  line,  500 
linear  feet  of  plank  walk  renewed,  and  minor  repairs  made  to  both  of 
the  harbor  piers.  Soundings  were  taken  at  the  close  of  dredging  in 
November,  1900,  and  May  It,  1901,  and  map  of  the  harbor  prepared. 

Remarks, — The  chief  benefits  derived  from  expenditures  made  dur- 
ing the  fiscal  year  were,  first,  completion  of  the  21-foot  channel;  sec- 
ond, completion  of  the  breakwater  to  prevent  injurious  effects  of 
northeast  seas;  third,  renewal  above  the  water  line  of  520  linear  feet 
of  the  north  pier. 

Arrangements  have  been  made  for  building  additional  protection  to 
the  south  pierhead,  and  for  furnishing  about  180  cords  of  stone  for 
filling  and  riprapping  the  cribs  at  places  where  undue  settlement  had 
occurred. 

Sounding  taken  in  May,  1901,  indicate  that  since  the  completion  of 
the  dredging  in  November,  1900,  a  deposit  of  about  1  foot,  begin- 
ning at  the  narbor  entrance  and  extending  westerly  about  500  feet, 
has  occurred.  This  shoaling  is  not  sufficient  to  justify  redredging  at 
present,  but  it  may  become  necessary  before  the  close  of  the  present 
working  season.  The  funds  available  are  believed  to  be  sufficient  to 
maintain  the  existing  works  to  June  30,  1902. 

Seven  hundred  and  forty  feet  of  the  south  pier  is  so  much  decayed 
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as  to  render  its  renewal  above  the  water  line  necessary,  and  300  feet 
of  it  was  so  imperfectly  constructed  as  to  admit  of  the  free  passage  of 
sand  through  it  into  tne  channel;  the  cribs  were  sunk  on  tne  natural 
lake  bottom  and  settled  very  unevenly,  causing  large  openings  at  the 
end  of  each  crib.  This  section  of  the  pier  should  be  made  impervious 
to  the  passage  of  sand  by  a  line  of  sheet  piling,  reenf  orced  wim  round 
piles. 

EsHmaie. 

Bebailding  740  feet  of  sapeTBtractare,  aouthpier,  at  $7 |5|180 

Bailding  300  feet  sheet  piling,  south  pier,  at)l2 3,600 

Dredging  for  maintenance  of  channel,  40,000  cubic  yards,  at  12  cents 4, 600 

ContrngendeB 1,320 

Total 14,900 

An  appropriation  of  (14,900  for  the  maintenance  of  existing  works 
is  reconunended  for  the  fiscal  year  ending  June  30, 1903. 

Moi\ey  statement. 

July  1, 1900,  balance  unexpended $87,774.82 

June  30,  1901,  amount  expended  daring  fiscal  year 82,087.73 

July  1, 1901,  balance  unexpended 5,687.09 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1901 14,900.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


▲FFBOPBIATIOMS. 


Act  of— 

June  15, 1844 $12,600 

August  30,  1852 10,000 

June  28, 1864 3,600 

June  23,1866 23,910 

March  2,  1867 46,000 

April  10, 1869  (allotted) ....  22, 275 

July  11,  1870 10.000 

March  3,  1871 10,000 

March  3,  1873 20,000 

June28,  1874 10,000 

March  3,  1875 10,000 

August  14,  1876 8,000 

June  18, 1878 10,000 

March  3, 1879 6,00(V 


Act  of— 

June  14, 1880 $6,000 

March  3,  1881 6,000 

August2,  1882 7,000 

July  5,  1884 7,000 

August5, 1886 10,000 

August  11,  1888 10,000 

September  19,  1890 17,500 

July  13,  1892 25,000 

August  18,  1894 20,000 

June3,  1896 27,000 

March3,  1899 50,000 

JuneO,  1900 67,650 

Total 454,435 


OOMHKBOIAL  STATIBnCB  POB  THB  CALIBNDAB  TIAB  MSDTSQ  DBCBMBKB  31,  1900. 

[Pomished  by  Mr.  Michael  Hlgglni,  nutyor  of  Radne,  Wis.] 

Name  of  harbor,  Radne,  Wis.;  collection  district,  Milwaukee,  Wis.;  nearest  port 
of  entry,  Milwaukee,  Wis. 

ArrivalB  and  departuret  of  vesseU, 


Description. 

Anivalfl. 

Number. 

Tonnage. 

Number. 

Tonnage. 

Steam 

220 

1,168,656 
40.880 

1,609 
226 

1,168.548 

gftil 

44;788 

Itotal 

1,7«8 

1,20R,946 

1.796 

1,213,281 

Digitized  by  VjOOQIC 


AFPENDIZ  L  L — ^BEPOBT  OF  KAJOB  WABBEN.  2946 

ExpofU  and  importt. 


▲pprozlmftto 


By  way  of  the  harbor  only: 

Exports 

Imports 


12,460.000 
4,760,000 


LL  i8. 


IMFBOVKMENT  OF  KENOSHA  HABBOB,  WISCONSIN. 

The  original  condition  of  the  mouth  of  Pike  Greek,  object  of  the 
improvement,  projects,  and  piers  built  to  June  30, 1898.  are  described 
in  detail  in  Annual  Beport  of  the  Chief  of  Engineers  tor  1896,  page 
2516,  and  for  1898,  page  2833. 

Pi^ect  of  1899.--^^^  project  adopted  March  8, 1899,  provides  for 
extending  the  south  pier  525  feet,  removing  and  rebuilding  the  north 
pier  from  shore  to  21-foot  contour,  so  as  to  obtain  a  width  at  entrance 
of  250  feet,  building  600  feet  of  breakwater,  increasing  depth  in  chan- 
nel and  basin  to  21  feet  and  20  feet,  respectively,  mIow  the  datum 
plane  of  harbor  improvements,  and  widening  cnannel  between  the 
piers. 

Condition  of  the  myprovemenJt. — ^Both  piers  and  the  breakwater  have 
been  built  to  their  full  projected  length,  and  the  entrance  channel  and 
basin  have  been  dredged  to  the  projected  depths  of  21  feet  and  20  feet, 
respectively,  thus  completing  the  present  project 

Soundings  taken  in  June,  1901,  showed  a  cnannel  between  the  piers 
21  feet  deep,  with  a  least  width  of  170  feet,  and  a  depth  of  20  feet  in 
the  basin  over  an  area  of  about  8  acres,  these  depths  being  below  the 
datum  plane. 

The  actual  depth  of  water  in  the  channel  June  80, 1901,  was  20.2 
feet. 

OpercMans  durvM  the  J^cal  yeanr. — ^Under  contract  dated  June  10, 
1899,  with  James  Oape  &  Sons,  of  Bacine,  Wis.,  for  building  926 
linear  feet  of  pile  pier,  the  work  was  completed  June  30, 1900.  In 
July  final  payment  was  made  and  the  contract  closed.  The  following 
materials  were  used  in  the  construction  of  this  pier: 


Materlala. 


Qnantitiea 


Fdoe. 


Amoant. 


Bound  pllei linear  feet. 

Wakefield  sheet  piling feetB.M. 

Plneplaiik do... 

White  oak  timber do... 

Pine  timber do... 

Stone . 


Btonea do... 

Wrought-lron  aeiew  bolts  and  tle-roda pounds. 

Iron  spikes do... 


88,470 
132,060 
28,640 
68,440 
88,480 

696.09 
1,809.80 
80,184 
2,708 


•0.17 

27.60 

20.00 

88.00 

27.00 

6.00 

8.60 

.04 

.04 


16,689.90 
8,656.40 

472.80 
2,270.16 

908.97 
4,176.54 
6^832.66 
1,207.86 

106.82 


Total. 


24,877.00 


aNot  included  In  James  Oape  A  8oo^  eontiaot 
Cost  per  linear  foot,  •26.68. 

Under  contract  dated  June  10, 1899,  with  Mr.  Samuel  O.  Dixon,  of 
Badne,  Wis.,  for  dredging,  removing  old  pier,  and  moving  onbs, 
XNa  1901 ^185 
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work  was  in  progress  at  the  beginning  of  the  fiscal  year,  and  was  com- 

Sleted  October  30  and  the  contract  closed.  The  following  work  was 
one  under  this  contract  during  the  fiscal  year:  Dredging  180,793 
cubic  yards,  tearing  out  and  removing  617  linear  feet  of  old  pier, 
transferring  946.3  cords  of  stone,  and  moving  8  cribs  from  old  north 
pier  and  placing  them  in  new  pier.  The  total  work  done  and  cost  of 
same  under  this  contract  is  as  follows: 

Dredging  381,590  cubic  yards,  at6  JJjcents $26,329.70 

Transferring  1,952.3  cords  of  stonCi  at  $3.60 6,&S3.05 

Removing  1,500  feet,  more  or  less,  of  old  pier 9,750.00 

Moving3crib8,each50by  24feetby  22Jfeet 7,000.00 

Total 49,912.75 

Under  contract  dated  June  9,  1899,  with  Mr.  Robert  B.  Bice,  of 
Muskegon,  Mich.,  for  building  600  linear  feet  of  breakwater  and 
extending  the  south  pier  500  linear  feet,  work  was  in  progress  at  the 
beginning  of  the  fiscal  year,  but  no  cribs  had  been  sunk  at  that  time. 
The  work,  consisting  of  6  cribs,  each  100  by  30  feet  by  27i  feet  on 
stone  foundation,  forming  the  breakwater,  and  of  6  cribs,  each  100  feet 
bj  24  feet  by  22J  feet  on  pile  foundation,  forming  the  south  pier  exten- 
sion, was  completed  December  3  and  the  contract  closed.  The  total 
quantities  of  materials  used  and  cost  of  same  in  place  are  as  follows: 


Materlala. 

QoantltleB. 

Price. 

Amount. 

Wh  Ite  pine  timber 

feetB.M.. 

567,456 

586,208 

799,776 

41,682 

280 

152,490 

8,174 

5,904 

7,585.91 

122.60 

21.60 

16.60 

17.00 

10.00 

.08 

.03 

.03 

6.65 

$12,542.76 

11,528.47 

18,196.80 

708.69 

2,800.00 

96.22 
177.12 

Norway  pinettmber 

Hemlock  timber 

Pine  plank 

Foundation  and  protection  piles 

Drift  bolta 

Screw  boltB 

Spikes 

do.... 

do.... 

do.... 

number.. 

pounds.. 

do.... 

do.... 

Stone 

cords.. 

42,677.89 

Total - ..,,r .. 

88,201.05 

Cost  of  breakwater  per  linear  foot,  |96. 

Cost  of  south  pier  extension,  per  linear  foot,  $61.20. 

By  hire  of  labor  and  purchase  of  materials  in  accordance  with  law, 
362  linear  feet  of  the  south  pier  superstructure  was  rebuilt  above  the 
water  line,  and  minor  repairs  made  to  the  decking  and  plank  walk  of 
the  south  pier.  The  work  was  begun  October  11  and  completed  Decem- 
ber 19,  1900.  The  total  quantities  of  materials  used  and  cost  of  same, 
including  labor,  was  as  follows: 

78,528feetB.M.pinetimber,  at  $lSto$23perM $1,494.34 

6,720 feet B.M.pine plank,  at $17  per  M 114.24 

6,910  pounds  of  drift  bolts,  at  $1.86  per  cwt 127.83 

43  pounds  of  screw  bolts,  at  $1.85  per  cwt .80 

300  pounds  of  spikes,  at  $1.86  per  cwt 6.65 

Labor,  including  pay  of  overseer 936.94 

Total 2,779.70 

Cost  per  linear  foot,  $7.40. 

Bema/rJcs. — The  present  project  is  now  completed,  and  it  is  believed 
that  ample  provision  has  been  made  for  all  present  requirements  of 
commerce  at  this  harbor.  Dredging  will,  however,  be  necessary  from 
time  to  time  in  order  to  miaintain  the  projected  depth  in  channel  and 


Digitized  by 


Google 


APPENDIX   L  L — REPOBT   OF  MAJOB   WABRBN. 


2947 


basin,  and  repaiisj  to  the  saperstructure  of  the  older  portions  of  the 
soath  pier  will  be  required.  But  the  balance  available  from  previous 
appropriations  for  the  improvement  of  this  harbor  is  considered  to  be 
sufficient  to  maintain  existing  works  to  June  30, 1903,  and  therefore 
no  appropriation  for  that  purpose  is  recoounended. 

Since  tne  completion  of  the  project  for  a  21-foot  channel,  masters  of 
vessels  have  complained  of  a  current  setting  across  the  harbor  entrance 
from  north  to  south,  during  storms  from  a  northeaaterly  direction,  and 
which  appear  to  sweep  around  the  northerly  end  of  the  breakwater. 
It  may  become  necessary  at  some  time  in  the  future  to  extend  the 
breakwater,  but  it  is  uncertain  as  yet  whether  an  extension  toward 
the  north  would  be  of  any  benefit.  If  it  should  be  shown  that  the 
current  is  due  to  the  waves  receding  from  the  beach  being  reflected 
from  the  breakwater,  an  extension  toward  the  north  might  be  inju- 
rious. In  that  case  an  extension  in  line  with  the  north  pier  might  be 
of  benefit.  But  until  more  definite  knowledge  of  the  causes  of  the 
current  is  obtained  it  would  be  advisable  to  make  no  extension  of  the 
breakwater. 

Mo7i€y  ata/tement. 

July  1,  1»00,  balance  unexpended $153,315.03 

June  30,  1901,  amount  exx>ended  during  fiscal  year 137,096.08 

July  1,  1901,  balance  unexpended 16,218.96 


APFBOPRIATIONB. 


Act  of— 

March  15,  1844 $12,500.00 

MarchS,  1845 15,000.00 

August  13, 1852 10,000.00 

June  23, 1866 75,461.41 

April  10, 1869  (allotted) .  5, 346. 00 

July  11, 1870 10,000.00 

March  3,  1871 10,000.00 

June  10, 1872 10,000.00 

June  23, 1874 10,000.00 

March  3,  1875 15,000.00 

August  14, 1876 8,000.00 

June  18, 1878 8,000.00 

March  3,  1879 5,000.00 

June  14, 1880 5,000.00 


Act  of — 

March  3,  1881 $5,000.00 

August2, 1882 6,000.00 

July  5,  1884 5,000.00 

Augusts,  1886 5,000.00 

August  11, 1888 7,500.00 

September  19,  1890 17, 500. 00 

July  13,  1892 15,000.00 

August  18, 1894 15,000.00 

June  3, 1896 24,000.00 

March3,  1899 50,000.00 

JuneO,  1900 135,000.00 


Total 484,307.41 


OOMMSBCIAL  OTATIBTIGB  FOB  THB  CALBNDAB  TBAB  BNDINO  DBOBHBBB  31,  1900. 

[Fomlflhed  by  Mr.  H.  8.  Van  Ingen.] 

Name  of  harbor,  Kenosha,  Wis. ;  collection  district,  Milwaukee,  Wis.,  nearest  port 
of  entry,  Milwaukee,  Wis.;  nearest  light-house,  Kenosha,  Wis. 

ArrwaU  <md  departarcB  ofveneU, 


Desczlptioii. 

Airiyalfl. 

Departores. 

Number. 

Tonnage. 

Number. 

Tonnage. 

ftt^^am 

818 
187 

79,606 
26,802 

818 
141 

79,090 
28,369 

SaU . 

Total 

466 

106,808 

464 

107,449 
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Exports  (xnd  tinptn^. 


Tods. 


AppmximaJbb 
▼alue. 


By  way  of  the  harbor  only: 

Rxports r 

Imports 

By  all  ways  of  transportation: 

Exports 

Imports 


11,948.6 
88,466 

68,684.6 
486,677.6 


1260,000 
1,700,000 

17,000,000 
U,  000, 000 


HOVINa  CBIBS  AT  KENOSHA  HABBOB,  WISCONSIN. 

The  project  for  obtaining  a  21-foot  channel  at  Kenosha  Harbor, 
Wisconsin,  provided  for  an  increase  in  the  distance  between  the  piers, 
makinj^  the  width  of  entrance  250  feet  instead  of  166  feet.  This  neces- 
sitateathe  removal  of  the  entire  north  pier  and  the  construction  of  a 
new  one.  With  the  exception  of  the  three  outer  cribs,  the  old  north 
pier  was  in  such  a  dilapidated  state  as  to  be  utterly  valueless,  and  it  was 
torn  to  pieces,  the  piles,  timber,  and  iron  composing  it  being  broken 
up  and  disposed  of  as  waste  material,  and  such  stone  as  could  be  saved 
being  used  in  the  new  work, 

The  three  outer  cribs  were  built  in  1898  and  1895,  and  were  in  good 
serviceable  condition,  and  it  was  therefore  determined  to  move  them 
to  the  outer  end  of  the  new  pier.  No  similar  work  had  ever  been  done 
in  this  district,  and  there  was  no  information  to  be  found  of  any  sim- 
ilar work  done  elsewhere.  It  was  therefore  with  some  uncertainty  as 
to  results  that  the  work  was  entered  upon.  The  successful  results 
attained  and  the  lack  of  previous  information  on  the  subject  are  believed 
to  warrant  a  description  of  the  work  and  of  the  methods  empl^ed. 

The  specifications  provided  that  "the  three  outer  cribs  *  ♦  ♦ 
that  form  the  outer  end  of  the  present  north  pier  shall  be  taken  up  and 
moved  to  the  outer  end  of  the  new  pile  pier,  where  they  shall  be  placed 
on  a  foundation  of  piles,  driven  and  cut  oflf  to  receive  them,  ♦  ♦  ♦ 
refilled  with  stone,  decked,  and  riprapped.  The  old  foundktion  piles 
shall  be  entirely  removed  from  the  present  site  of  the  cribs,  and  shall 
be  disposed  of  in  the  same  manner  as  the  piles  and  timber  for  the  old 
north  pier. 

"The  price  bid  for  moving  cribs  shall  be  for  the  entire  work  as 
above  set  forth,  and  the  new  foundation  piles  shall  be  furnished  and 
driven,  and  such  additional  stone,  decking,  or  otiier  material  as  may 
be  required  shall  be  furnished,  secured  in  me  work  by  the  contractor, 
without  additional  expense  to  the  United  States." 

The  contract  was  awarded  to  Mr.  S.  O.  Dixon,  of  Racine,  Wis.,  for 
$7,000.  The  same  party  had  the  contract  for  tearing  out  the  old  north 
pier  and  for  dredging  in  the  channel  and  basin^  and  was  well  equipped 
with  the  necessary  pmnt  and  appliances  for  doing  such  work. 

The  cribs  were  each  50  feet  long,  24  feet  wide,  and  22^  feet  high, 
and  rested  on  a  pile  foundation.  Goie  accompanying  plan  of  the  crib 
shows  its  general  construction  and  the  arrangement  of  the  piles  con- 
stituting the  foundation.  It  will  be  noted  that  the  central  portion  of 
the  crib  is  provided  with  a  floor  18  feet  wide,  and  that  the  outer  por- 
tions or  pockets  have  no  bottom.  In  sinking  a  crib,  stone  was  thrown 
into  the  middle  pocket  until  the  crib  rested  on  the  piles,  when  the  out- 
side pockets  were  filled,  the  stone  running  through  them  and  spreading 
out  on  the  bottom;  after  which  the  sides  of  the  crib  were  riprapped 
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about  as  shown.  The  piles  for  foundation  were  cut  oflF  at  a  horizontal 
plane  16i  feet  below  datum,  and  the  deck  of  the  completed  crib  was  6 
feet  above  datum. 

Before  attempting  to  move  the  cribs,  the  deck  plank  were  all  taken 
up  and  the  stone  removed  to  the  water  surface.  The  riprap  was  then 
aft  removed,  and  a  deep  trench  due  alone  each  side  and  partly  under 
the  cribs,  a  dredge  being  employed  for  these  purposes,  the  idea  being 
that  the  stone  in  the  side  pockets  would  fall  into  this  trench,  from  which 
it  could  be  subsequently  removed.  The  stone  in  the  side  pockets,  how- 
ever, formed  an  arch  which  it  became  necessary  to  break  before  the 
stone  would  fall  into  the  pockets,  a  pile  driver  being  used  for  this 
purpose. 

After  the  riprap  and  stone  from  side  pockets  had  been  entirely 
removed  two  dxunp  scows  were  moored  along  side  of  the  crib,  one  on 
each  side.  These  scows  were  each  120  feet  long,  28  feet  wide,  and  10 
feet  6  inches  deep,  and  had  a  carrying  capacity  of  420  cubic  yards  of 
wet  sand,  or  about  630  tons.  The  dump  scows  were  then  employed 
in  connection  with  the  dredge  and  were  not  specially  provided  for  this 
purpose. 

It  will  be  noted  on  the  plan  of  the  crib  that  the  walls  are  1  foot 
below  the  tops  of  foundation  piles.  In  order  to  safely  clear  the  piles, 
and  to  allow  for  the  crib  not  being  exactly  level  when  lifted,  it  was 
necessary  to  lift  the  crib  about  2  feet.  Assuming  that  the  crib 
was  raised  2  feet,  the  amount  to  be  lifted  was  approximately  as  follows: 

Poimda. 

Pine  timber 73,440 

Limestone 669,714 

Wrought  iron 5,866 

Total 749,020 

or  approximately  375  tons. 

This  calculation  is  based  on  the  assumption  that  the  submerged 
timber  of  the  crib  had  a  specific  gravity  of  1,  as  it  would  barely  float, 
being  thoroughly  water-soaked.  The  specific  gravity  of  limestone  was 
taken  at  2.7,  and  of  wrought  iron  at  7.77.  The  weight  of  pine  timber 
was  assumed  to  be  40  pounds  per  cubic  foot  for  uie  amount  above 
water. 

The  total  capacity  of  the  two  scows  was  about  1,260  tons  when 
loaded  so  that  their  decks  were  awash.  If  it  is  assumed  that  their 
capacity  was  only  half  as  great,  or  630  tons,  when  their  decks  were  2 
feet  above  the  water  surface,  it  will  be  seen  that  there  was  an  ample 
lifting  force  provided,  being  255  tons  in  excess  of  that  calculated  to 
be  necessary. 

Three  Howe  trusses  were  placed  across  each  scow  and  over  the  crib, 
one  truss  being  across  the  center  of  the  crib  and  the  other  two  at  the 
ends.  The  arrangement  of  these  trusses  can  be  seen  from  the  accom- 
panying photographs.  The  trusses  were  built  of  Washington  fir 
timber  and  were  each  10  feet  high.  The  chords  were  14  by  14  inches 
by  72  feet  in  one  piece,  and  the  braces  10  bv  14  inches.  The  trusses 
were  quite  roughly  made  at  the  locality  where  used,  and  the  joints 
were  not  cut  with  much  care,  consequently  they  settled  somewhat 
when  loaded,  but  satisfactorily  performed  the  work  for  which  thev 
were  designed.  They  were  supported  at  the  ends  by  a  blocking  built 
up  of  12  by  12  inch  timbers  on  each  scow,  so  that  when  the  scows 
were  sunk  the  trusses  just  cleared  the  crib. 
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Stirrups  were  hung  from  the  lower  chords  of  the  trusses,  one  stirrup 
on  each  side  of  each  crib  wall.  Four  stirrups  were  used  to  each  truss, 
or  twelve  to  each  crib.  These  stirrups  were  made  of  two  pieces  of  1 J- 
inch  round  Norway  iron,  the  upper  ends  passing  through  the  lower 
chord  and  an  iron  plate  placed  on  top  of  same,  and  the  lower  ends 
passing  through  an  iron  plate,  both  ends  of  each  rod  being  through 
and  provided  with  nuts:  the  screw  ends  were  not  enlarged.  Heavy 
blocks  of  timber  30  incnes  long  were  placed  under  the  walls  of  the 
crib  and  through  the  stirrups,  a  diver  being  employed  to  fasten  the 
lower  plates  to  the  rods  and  place  the  timber  blocks  in  position;  the 
upper  nuts  were  then  tightenea. 

Before  placing  the  stirrup  blocks  under  the  crib  walls,  the  scows 
were  allowed  to  fill  with  water  until  their  decks  were  awash.  Three 
holes,  each  3  inches  square,  were  cut  in  the  bottom  of  each  scow,  two 
holes  at  one  end  and  one  at  the  other,  through  which  water  was  admit- 
ted. It  was  noticed  these  holes  did  not  admit  water  sufficiently  fast 
to  sink  the  scow  rapidly,  and  larger  holes  would  have  been  better.  But 
as  the  scows  formed  part  of  the  dredging  plant,  the  contractor  was 
naturally  loth  to  cut  much  larger  holes  or  more  of  them. 

After  the  scows  were  sunk  in  place  and  the  trusses  and  stirrups 
adjusted,  the  holes  in  the  bottom  were  closed  and  the  scows  pumped 
out.  This  lifted  the  crib  which  was  then  suspended  between  the 
scows.  In  pumping  out,  a  steam  pump  with  6-incn  suction  was  placed 
on  each  scow,  and  in  addition  thereto  three  3-inch  syphons  were 
employed.  The  scows  were  sunk,  and  the  trusses  and  stirrups  adjusted 
in  the  evening.  Pumping  out  was  commenced  early  on  the  following 
morning,  and  the  crib  was  lifted,  moved,  and  sunk  in  position  the  same 
day. 

In  sinking  the  crib  it  was  brought  into  position  so  as  to  be  over  the 
new  foundation  piles,  which  had  been  previously  driven  and  cut  off, 
when  the  holes  in  the  bottoms  of  the  scows  were  opened  and  they 
gradually  sank.  After  the  crib  was  resting  on  the  pile  foundation, 
the  nuts  at  the  upper  ends  of  the  stirrups  were  loosened,  a  diver  then 
removed  the  timber  blocks  and  bottom  plates,  the  rods  were  with- 
drawn, and  the  scows  carrying  the  trusses  were  placed  in  position  for 
moving  the  next  crib. 

The  work  was  very  successfully  and  satisfactorily  done,  no  serious 
accidents  or  delays  occurring.  It  was  noticed,  however,  during  the 
sinking  of  one  of  the  cribs,  after  it  was  resting  on  the  foundation 
piles,  but  before  all  of  the  nuts  at  the  upper  ends  of  the  stirrups 
could  be  unscrewed,  that  the  water  in  Lake  Michigan  suddenly  rose.  In 
consequence,  a  heavy  strain  was  suddenly  brought  upon  the  nuts  still 
holding,  and  in  most  cases  the  threads  were  stripped,  the  nuts  flying 
15  or  20  feet.  As  Lake  Michigan  is  subject  to  these  sudden  fluctua- 
tions, when  the  water  will  rise  or  fall  a  foot  in  a  few  minutes,  it  is 
believed  that  in  further  operations  of  this  sort  in  that  locality  it  would 
be  well  to  provide  some  form  of  wedge,  similar  to  those  used  in  strik- 
ing heavy  arch  centers,  so  that  in  case  of  a  sudden  rise  in  the  water, 
the  wedges  could  be  knocked  out.  relieving  the  stirrups  from  the  sud- 
den stmms  and  shocks  that  would  otherwise  be  brought  upon  them. 

The  total  time  consumed  in  moving  these  cribs  was  ten  days,  this 
not  including  the  time  required  for  partialljr  emptying  them  of  stone, 
nor  for  the  subsequent  renlling  and  riprapping.  The  plant  employed 
consisted  of  one  large  dipper  dredge  having  a  capacity  of  200  to  300 
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cubic  yards  per  hour,  a  floating  pile  driver,  two  tugs,  and  two  dump 
scows,  together  with  necessary  appliances,  such  as  pumps,  syphons, 
etc.  To  the  efficiency  of  this  plant  and  the  intelligent  management 
and  direction  displayed  by  the  contractor  is  due  the  success  of  the 
work. 

(Note:  Plan^  of  crib  in  separate  roll.) 


L  L.  19. 

IMPROVEMENT  OF  WAUKEGAN  HARBOR,  ILLINOIS. 

The  ori^nal  condition  at  Waukegan  Harbor,  object  of  the  improve- 
ment, projects,  and  present  works  are  described  in  detail  in  Annual 
Report  of  Chief  of  Engineers  for  1896,  pages  2519  and  2520,  and  for 
1897,  page  2706. 

Condition  of  the  vmprovefrnenL — Both  piers  were  conopleted  the  full 
projected  length  in  1896,  and  the  dredging  in  1897.  Since  then  the 
expenditures  have  been  for  repairs  and  maintenance.  June  18,  1901, 
the  channel  between  the  piers  had  a  depth  of  13  feet  below  datum  for 
a  minimum  width  of  about  150  feet,  within  which  there  was  a  depth  of 
17  feet,  with  a  least  width  of  90  feet.  The  latter  channel  was  exca- 
vated bjr  the  city  authorities  of  Waukegan,  the  Elgin,  Joliet  and  East- 
ern Bailway  Company,  and  the  Western  Coal  and  Dock  Company. 
The  actual  depth  of  water  June  30.  1901,  in  those  channels  was  about 
12.2  feet,  and  16.2  feet,  respectively. 

OperatioTis  during  the  fiscal  year. — Not  any. 

Eemarks, — Attention  is  invited  to  reports  on  a  preliminary  examina 
tion  and  a  survey  dated  April  18,  1899,  and  January^5,  1900,  respec- 
tively, submitting  plans  for  obtaining  a  channel  20  feet  deep,  at  an 
estimated  cost  of  ^45,000,  published  in  House  Doc.  No.  343,  Fifty- 
sixth  Congress,  first  session;  also  in  Annual  Report  of  Chief  of  Engi- 
neers for  1900,  pages  3769-3775. 

Two  hundred  and  sixty  linear  feet  of  the  south  pier  is  so  much 
decaved  above  the  water  line  as  to  require  immediate  renewal.     Pro- 

Sosals  have  been  invited  for  furnishing  the  materials  needed,  and 
elivery  of  same  on  or  before  July  20, 1901,  and  it  is  propjosed  to  make 
these  repairs  immediately  thereafter  with  funds  now  available. 

The  cnannel  excavated  by  the  city  authorities  of  Waukegan  and 
private  parties  in  1899  was  redredged  by  them  in  1900,  and  again  dur- 
ing the  months  of  May  and  June,  1901.  During  this  latter  period 
they  reported  the  removal  of  26,357  cubic  yards  of  material. 

For  the  maintenance  of  existings  works  for  the  fiscal  year  ending 
June  30, 1903,  an  appropriation  of  $7,700  is  recommendecf. 

EfUmaie. 

For  dredging  20,000  cubic  yards,  at  16  cents $3,000 

For  the  renewal  above  the  water  line  400  feet  of  the  south  pier,  at  $10  per  foot .    4, 000 
For  contingencies,  10  per  cent 700 

Total $7,700 

^  Not  printed. 
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Note. — Should  the  plan  submitted  in  report  dated  January  6, 1900, 
for  obtaining  a  depth  of  20  feet  be  adopted  and  an  appropriation  be 
made  in  1902  for  carrying  it  out,  the  foregoing  eJStimate  of  $7,700  for 
maintenance  should  be  disregarded,  as  the  estimate  for  a  20-foot  chan- 
nel provides  for  the  repairs  of  pier,  and  dredging  for  maintenance 
would  not  be  required  in  1903. 


Money  siMement. 

July  1,  1900,  balance  unexpended.... 14,766.38 

June  30,  1901,  amount  expended  during  fiscal  year 11. 52 

July  1,  1901,  balance  unexpended 4, 753. 86 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1901 7,700.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

Act  of — 

August  30,  1852,  for  breakwater  (outer) $16,000 

June  14,  1880 15,000 

March  3,  1881 16,000 

August  2,  1882 20,000 

July  5, 1884 20,000 

August  16,  1886 20,000 

August  11,  1888 25,000 

September  19,  1890 35,000 

July  13,  1892 25,000 

Augustl8,  1894 20,000 

June  3,  1896 20,000 

March  3,  1899 6,500 

Total  appropriation  for  harbor 235, 500 

Appropriation  for  outer  breakwater  (1862) 16,000 

Total  for  present  harbor 220,500 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  ENDING  DECEMBEl    31,  1900. 
[Famiflhed  by  Mr.  F.  Finer,  mayor.] 

Name  of  harbor,  Waukegan,  111.;  collection  district,  Chicago,  111.;  nearest  light- 
house, Waukegan,  111. 

ArrivdU  and  departures  of  vessels. 


DeacrlpUon, 

Arrivals.           ]         Departures. 

Number. 

Tonnage.  |  Number. 

Tonnage. 

8t4^in 

880 
867 

180.489            sw) 

180,489 
22,826 

Bail 

22,826 

867 

747 

158,264 

747 

158,264 
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Principal  arHdes  of  export  and  import. 


Approximate 
value. 


By  wav  of  the  harbor  only: 

Exports 

ImportA 

By  all  ways  of  transportation: 

Exports 

Imports 


$2,900 
1,496,600 

U,  196, 800 
18,000,600 


LfLf  20. 

IMPROVEMENT  OF  FOX  RIVER,  WISCONSIN. 

The  original  condition,  object  of  the  improvement,  projects,  etc.,  are 
fully  described  in  Report  of  the  Chief  of  Engineers,  1898,  p.  2339. 

During  the  past  year  the  water  in  the  Lower  Fox  and  Lake  Winne- 
bago has  been  maintained  at  the  crest  of  the  dams  throughout  the  sea- 
son of  navigation.  This  favorable  condition  has  now  prevailed  for  five 
consecutive  seasons,  due  to  the  enforcement  of  rule  12,  Rules  and  Regu- 
lations for  the  Navigation  and  Use  of  Locks  and  Canals  on  Fox  River. 
No  serious  violations  of  these  rules  occurred  during  the  vear^  and  no 
arrests  were  necessary.  Apparently  all  parties  along  the  nver  are 
coming  to  recognize  the  value  of  these  rules,  when  impartially  enforced, 
in  protecting  the  rights  of  each  and  promoting  the  best  interests  of  all. 

Attention  is  invited  to  the  report  upon  ''Operating  and  care  of  locks 
and  dams  on  Fox  River,  Wisconsin;"  also  accompanying  hydrographs,* 
etc.,  showing  stages  of  water,  etc. 

During  the  fiscal  year  ending  June  80, 1901,  navigation  closed  Novem- 
ber 21,  1900,  and  reopened  April  25,  1901. 

Operations  during  the  fiscal  year. — ^The  work  done  during  the  year 
consisted  in  dredging  the  channels  to  6  feet  on  the  Upper  Fox,  and 

1)roviding  a  navigable  channel,  100  feet  wide  and  6  feet  deep  at  mean 
ow  water  in  accordance  with  the  approved  project.  At  the  close  of 
the  last  fiscal  year  the  channel  had  been  completed  up  to  a  point  300 
feet  above  milepost  48,  or  about  500  feet  above  White  Kiver  lock,  with 
the  exception  of  a  section  2^  miles  long  between  milepost  34  and  37, 
where  dredges  were  then  working.  The  work  done  during  the  year 
was  in  contmuation  of  the  channel  at  this  .point.  On  August  15  the 
work  was  discontinued  for  lack  of  funds. 

Rema/rhs, — ^The  survey  of  the  United  States  works  of  improvement 
on  Fox  River,  and  of  lands  api)ertaining  thereto,  referred  to  in  last 
annual  report,  was  completed  in  March,  1901,  and  the  maps.  86  in 
number,  will  be  found  valuable  in  construction  of  future  works  and 
for  reference  in  any  proceedings  for  the  settlement  of  land  questions 
on  Fox  River. 

July  10,  1899,  a  revocable  license  was  granted  by  the  Secretary  of 
War  permitting  the  Neenah  and  Menasha  Water  rower  Company  to 
place  8-inch  flushboards  on  the  Menasha  Dam  on  conditions  previously 
agreed  to  by  the  company  in  writing. 

Flushboards  were  placed  by  the  company  May  29, 1900,  and  removed 
October  5  and  6,  1900;  placed  Decemoer  14,  1900,  and  removed  Feb- 

*  Not  printed. 
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ruary  25,  1901;  placed  June  10,  1901,  removed  June  12;  placed  June 
14,  removed  June  17,  and  placed  June  24,  when  water  was  8  inches 
above  the  crest  and  falling. 

I  have  to  renew  the  recoouuendation  for  the  purchase  of  a  chain- 
bucket  dredge  with  conveyor.  It  is  believed  that  this  apparatus  will 
not  only  materially  reduce  the  present  cost  of  dredging,  but  also  hasten 
the  completion  of  the  work.  With  the  existing  j>]ant  it  is  often  neces- 
sary to  rehandle  dredged  materials  two  or  three  times,  and  to  purchase 
the  right  to  deposit  it  when  the  dredge  banks  are  on  private  property. 
With  the  proposed  dredge  such  rehandling  would  be  unnecessary,  and 
the  dredged  material  could  be  distributed  evenly  over  the  adjacent 
land,  instead  of  in  high  and  unsightly  mounds,  j^  deposited  this  rich 
soil  would  be  an  advantage  to  property  owners. 

The  estimate  for  this  dredge  is  |40,000. 

For  carrying  out  the  approved  project  it  is  recommended  that 
$100,000  be  appropriated  for  the  fiscal  year  ending  June  30,  1903, 
including  $40,000  required  for  the  purchase  of  a  chain  bucket  dredge 
with  conveyor. 

Money  staiement. 

July  1,  1900,  balance  unexpended ^,271.51 

June  30,  1901,  amount  expended  during  fiscal  year 2, 346. 19 

July  1,  1901,  balance  unexpended 6,925.32 

Amount  (estimated)  required  for  completion  of  existing  project 153, 366. 43 

Amount  that  can  be  profitably  expended  in  fiscal  .year  ending  June  30, 
1903,  for  maintenance  of  improvement  in  addition  to  the  balance  unex- 
pended July  1, 1901 100,000.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


LvA  of  appropriations  made  by  Confess  for  the  improvement  of  the  Fox  and  WUoonnn 

nverSf  WisooTisin, 

Act  of— 

March  2,  1867,  for  snag  boat  on  Wisconsin  River $40,000 

July  10,  1870,  for  improving  Wisconsin  River 100, 000 

June  10,  1872j  for  purchase  of  works  on  Fox  River  from  Green  Bay 

and  Mississippi  Canal  Company 145,000 

March  3,  1873,  for  improving  Fox  and  Wisconsin  rivers 300, 000 

June23,  1874 300,000 

March  3,  1875 500,000 

August  14, 1876 270,000 

June  18, 1878 250,000 

March  3,  1879 150,000 

June  14,  1880 125,000 

March  3,  1881 125,000 

August  2,  1882 200,000 

July  5,  1884 160,000 

August  5,  1886,  for  improving  Fox  River 56, 250 

August  11,  1888,  for  improving  Fox  River 100,000 

September  19,  1890,  for  improvingFox  River 100,000 

July  13,  1892,  for  improving  Fox  River 75,000 

August  18,  1894,  for  improving  Fox  River 87,500 

June  3,  1896,  for  improving  Fox  River 37, 500 

March  3,  1899,  for  improving  Fox  River 27,500 

Miscellaneous  receipts  from  sale  of  tug  Om,  O,  K,  Warren 1, 000 

Total 3,099,750 
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COMMERCIAL  STATISTICS. 

lAst  of  articles  transported  on  Fox  River,  Wisconsinj  during  the  season  of  1900. 


ArticleB. 


Quantity. 


Articles, 


Quantity. 


Apples 

Beer 

Brick 

Carriages 

Cedar  posts 

Cement 

Coal 

Cord  wood 

Drain  tile 

Flour,  feed,  and  grain 
General  merchandise 

Hay 

Land  plaster 

Lath 

Lime 

Logs 


Tons. 
76 
56 
10,026.6 
6 
322.6 
16.6 
17,399 
22,218 
50 
2.099 
1.535 
2,497 
80 
81 
802 
212,748.6 


Lumber 

Oil  (kerosene) 

Paper  

Pig  iron 

Pulp  wood 

Salt 

Sand 

Sewer  pipe  . . . 

Shingles 

Shingle  bolts . 

Slab  wood 

Stone 

Rags 

Total... 


Tons. 

10,240 

87.6 

82 

45 

12,860 

706.6 

12,600 

800 

688 

120 

60 

2,048.6 

62. 


809,800.6 


Passengers,  34,416. 


lAst  of  boats  ruwigoHng  Fox  River  betiveen  Portage  and  Cfreen  Bay,  Wm.,  1901. 


Name  of  boat. 

Draft 

in 
feet. 

Tonnage. 

Class. 

Name  of  boat. 

Draft 

in 
feet. 

Tonnage. 

Glass. 

H  K.  Priest    

3 
2 
3 
3 
6 
6 
5 
6 
61 
3 
3 

90 

76 

60 
100 

60 
160 
210 

16 

24 

15 

17 

63.96 

60 

49 

78 

Steamboat. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Steam  tug. 

Do. 

Do. 

Do. 

Do. 

Do. 
Sailing  scow. 

Do. 

Sandy 

4 

6 

i 

200 

50 

90 
200 
150 
200 
200 

10 

10.99 

Tow  barge. 
Do. 
Do. 

J.H.Mareton 

Fashion 

H.K.  Priest 

H.K.  Priest 

Long  Tom 

Jumbo.. 

Thistle 

Tow  scow. 

John  Lynch 

Evelyn 

Do. 

Taylor 

Do. 

B.F.Carter 

Peiton 

Do. 

John  Denessen. . . 

Anni^  M 

Steam  yacht. 

Nettie  Denessen  . 

OkoboJi 

Do.' 

H.O.Warren 

Oftmhrift 

Do. 

Volunteer 

Gazelle 

Do. 

M.D.Moore 

TTO>ft 

Do. 

D.L.Libbey 

Wm.  Finch 

Nia 

Do. 

Swallow 

Do. 

Georgia 

NoTS.— There  are  also  a  number  of  small  pleasure  yachts  besides  those  mentioned. 

Number  of  lockages  on  Fox  River,  Wisoonsin,  for  the  calendar  year  1900. 


Depere 

Little  Kaukauna , 

Rapide  Croche 

Kaukauna  fifth 

Kaukauna  fourth 

Kaukauna  third 

Kaukauna  second  . . . 

Kaukauna  first 

Little  Chute  fourth  a. 


10  I  Little  Chute  third  a. 

11  '  Little  Chute  second. 

12  UtUe  Chute  first 

13  I  Cedars 

14  !  Appleton  fourth 

15  I  Appleton  third 


Lock- 

No. 

ages. 

482 

16 

826 

17 

297 

18 

314 

19 

312 

20 

814 

21 

384 

22 

884 

28 

814 

24 

814 

25 

276 

26 

276 

27 

20O 

246 

278 

Appleton  second . 
Appleton  first .... 

Menaaha 

Eureka 

Berlin 

White  River 

Princeton 

Gland  River 

Montello 

Governor  bend . . . 
Fort  Winnebago  . 
Portage 


Total. 


256 
411 
431 
494 
813 
146 
167 
227 
182 
61 
6 
7 


7,261 


a  Combined. 
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REPORT  OF  MR.  L.  M.  MANN,  ASSISTANT  BNOINEBR. 

U.  S.  Engineer  Office,  Fox  River  Improvement, 

Oshkosh,  Wis.,  June  SO,  1901, 
Captain:  I  have  the  honor  to   sabmit  the  following  report  of  operations  on 
**  Improving  Fox  River,  Wisconsm,"  from  Portage  to  Green  Bay,  for  the  fiscal  year 
ending  June  30,  1901. 

The  work  done  during  the  year  consisted  only  in  dredging  channel,  Upper  Fox 
River. 

DREDGING  UPPER  FOX. 

Dredging  was  carried  on  for  providing  a  navisable  channel,  100  feet  wide  and  6 
feet  deep  at  mean  low  water,  in  accordance  with  the  approved  project.  At  the  close 
of  the  last  fiscal  year  the  channel  had  been  completed  up  to  a  point  300  feet  above 
milQ  post  43,  or  about  500  feet  above  White  River  lock,  with  the  exception  of  a  sec- 
tion 2}  miles  Ions  between  mileposts  34  and  37,  where  dredges  were  then  working. 
The  work  done  auring  the  year  was  in  continuation  of  the  channel  at  this  point. 
Dredges  Nos.  2  and  4  were  engaged  from  July  1  and  Dred^  No.  6  from  July  19. 
On  August  15  the  work  was  oi^ntinued,  the  money  available  being  exi)ended. 
The  channel  was  extended  If  miles,  leaving  a  section  of  }  mile  between  mileposts 
34  and  35  still  incomplete. 

The  following  is  a  summary  of  the  work  done  (see  also  tabulation  of  dredging 
accompanying  report) : 


Between  mileposts. 

Summary  of  cuta. 

Material  (dipper 
measurement). 

Charac- 
ter of 
material 
dredged. 

Number  of 

dredge 

working. 

Length. 

Average 
width. 

Average 
depth. 

Handled. 

Rehan- 
dled. 

Fed. 

2,640 
10,270 

7,818 

Feet. 
16-60 
10-60 
12-60 

Feet. 
1-6 
1-4 
1-4 

Cu.vds. 

8,367 

81,808 

82,006 

Ott.yd8. 
17784 
4,270 
7,280 

sandc 
sandc 
sandc 

2,4  and  6 

86-86 

2,4  and  6 

86-87 

2  and  4 

Total 

20.728 

10-60 

1-6 

71,766 

18,884 

Note.— "8"  represents  sand,  and  "c"  clay. 

Respectfully  submitted. 

Capt.  Jambs  G.  Warren, 

Corps  of  Engineers f  U.  S.  A. 


L.  M.  Mann, 

Assistant  Engineer. 


Data  respecting  dredging  done  on  Fox  Rwer,  Wisconsinf  for  the  calendar  year  1900. 

[Compiled  under  the  direction  of  Capt.  J.  Q.  Warren,  Corps  of  Engineexs,  United  States  Army,  by 
L.  M.  Mann,  assistant  engineer.] 


Location  of  dredging. 

Material. 

Time. 

"S 

1 

1 

1 

tx] 

1 

1 

i 

} 

Character  of 
material. 

1 

! 

^ 

2 

4 

5 

Upper  Pox  River 

do 

do 

Cubic 
yards. 
88,764 

60,787 
49,901 

4,166 

2,790 
7,672 

Cubic 

6,080 

16,999 
8,190 

861 

Cubic 
yards. 

Per 
cent 
16.66 

28.48 
16.41 

8.66 

1  to6 

i  to4 

1  to  8 

1  to7 

i  to2 
1  to2 

Sand,  clay,  and 

stone. 
Sand  and  day.. 
Sand,  clay,  and 

mud. 
Clay,  stone,  and 

hardpan. 
Clay  and  stone . 
Clay 

% 

74 
70 

19 

9 
18 

Hrs. 
356 

662 
490 

141 

49 
98 

Hrs. 
56 

80 
6? 

2 
4 

Lower  Fox  River 

do 

11 
?3 

6 

do 

Totals  and  averages. 

6 

162,979 

31,680 

i  t08 

286k 

1,696 

188 
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Data  respeding  dredging  done  on  Fox  River,  Wisconsin,  etc, — Continued. 


Location  of  diodging. 


Distrlbation  of  coet. 


H 


I 


.  6 

CO** 


I 


Upper  Fox  River  . 
.do., 
.do. 


Lower  Fox  River . 

do 

....do 


18.25 
6.99 


9660.14 

1,680.87 

1,896,47 

487.48 

204.46 

260.72 


#264.60 

418.91 

210.87 

100.84 

86.08 

42.08 


912.68 

16.85 

U.86 

5.02 

1.48 

2,27 


9788.57 
971.72 
784.79 
272.49 
118.18 
145.76 


9109.20 
270.46 
829.70 
40.80 
82.90 
61.28 


985.60*91,760.79 
.09 

.56 
.09 
.26 
.84 


172.53 
140.88 
44.01 
20.21 
26.28 


Totals  and  averages. 


9.24 


4,581.09 


1,057.88    49.11 


8,06L51 


848.79 


3,529.( 

2,881.1 

900.( 

418.  t 

687.] 


Ou.wU. 
871.1 
860.9 
814.7 
268.8 
455.6 
618.7 


489.5110,012.18      768.7 


Location  of  dredging. 


Cost  per  cubic  yard. 


H 


I 


I 

OQ 


Appropria- 
tion. 


Upper  Fox  River . 

do 

do 

Lower  FOX  River . 
.do 


90.00005 
.00012 


^.0141 
0281 
0278 


90.006590.000890.019090.002890.002290.0451 


.0060 
.0042 


.do. 


1050  .0242 
0782  .0129 
0843  .0055 


.0008 
.0002 
.0012 
.0005 
.0006 


.0162 
.0157 
.0654 
.0428 
.0192 


.0045 
.0066 
.0096 
.0117 
.0061 


.0028 
.0028 
.0105 
.0072 
.0034 


.0590 
.0577 
.2161 
.1481 
.0709 


Totals  and  averages.  .00005  .02781  .0064  .0008  .0186  .0051  .0080  .0614 


a  Operation,  care,  and  improvement.  b  Improvement.  c  Operation  and  care. 

Note.— Dipper  measurement  is  used  in  estimating  quantities  dredged. 

The  work  on  Upper  Fox  consisted  in  dredging  channel  according  to  project    (See  separate  table.) 

The  work  on  Lower  Fox  consisted  in  deepening  and  widening  channel  according  to  project.  (See 
separate  table.) 

The  work  at  Appleton  Third  Lock  consisted  in  removing  cofferdam  above  and  below  lock. 

The  work  at  Fort  Winnebaxo  Lock  consisted  in  throwing  up  cofferdam  below  lock. 

Under  "  General  Repairs"  Is  included  cost  of  crew  fitting  and  laying  up  dredge. 

General  repairs  include  coet  of  repairs  of  dump  scows  Nos.  1  and  2  and  oO-foot  wood  scows. 

Amounts  under  "  Towing  "  include,  also,  cost  of  crew  for  taking  soundings  while  attending  dredges 
and  otherwise. 

The  following  is  not  included  in  above,  being  work  otherwise  than  regular  dredg- 
ing.    (See  note.) 


Location  of  dredging. 


Appleton  Third  Lock.., 

Fort  Winnebago  Lock ., 
Not  in  commission , 


Totals  and  averages. 


Material. 


1 


CuMe 
yards. 
2,861 

875 


2,786 


1 
1 


Cubic 
yards. 


Cubic 
yards. 


I 


Per 
cent 


1  to7 


1  to7 


Character  of 
material. 


Clay  and  hard- 
pan. 
Sand 


Time. 


2 


12 


Mrs. 
68 


10 


78 


Hn. 
17 


28 


Location  of  dredging. 


Appleton  Third  Lock 
Fort  Winnebago  Lock. 
Not  in  commission . . . . 


Totals  and  averages. 


Distribution  of  cost. 


9106.84 
89.97 


146.81 


I 


945.06 
4.80 


49.86 


I 


92.25 
.28 


2.48 


9148.42 
22.44 


165.86 


I 
I 


921.22 
9.41 


80.68 


916.87 
8.98 


20.80 


3 


9386.66 
80.28 


415.97 


In 


Ou.yds. 
299.8 
800.1 


299.8 
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Location  of  dredging. 


Cost  per  cubic  yard. 


bo 

■a 


«« 


I 


Appiopria- 


Appleton  Third  Lock . . 
Fort  Winnebago  Lock . 
Not  in  oommlsBion 


Totals  and  averages. 


10.  (M52 10. 0190 10. 0009 10. 0607 10. 0009 10. 0071 10. 1421 
^      "^ .2140 


1066     .0114 


.0006 


.0606 


0260     .0104 


121 


0596     .0180 


0009     .0606 


.0111 


.0076 


.1620 


a  Operation  and  care. 

Note.— The  average  cost  per  cubic  yard  is  in  excess  of  the  last  previous  years,  caused  by  dredges 
working  a  short  season,  ana  a  greater  part  of  the  repairs  for  the  following  season  are  included  in  tnia 
account. 


L  L  21. 


OPERATING  AND  OARE   OF  LOCKS  AND   DAMS   ON  FOX   RIVER, 

WISCONSIN. 

•  «••«#• 

The  work  during  the  fiscal  year  consisted  principally  in  dredging 
bars  and  channels  m  the  river;  making  repairs  of  locks,  dams,  canal 
banks,  lock  houses,  dredges,  and  boats;  reouilding  Appleton  second 
lock,  waste  weir,  and  wall;  completing  dry  dock  at  Kaukauna,  and 
survey  of  United  States  works  and  property  along  Fox  River. 

The  old  second  lock  at  Appleton,  constructed  of  concrete,  with  thin 
facing  of  masonry,  having  so  far  deteriorated  as  to  be  unsafe,  was 
replaced  with  a  permanent  and  substantial  structure  of  cut  stone  laid 
in  cement  at  a  cost  of  123,000. 

For  details  of  work  done  during  the  year  see  the  report  of  Mr.  L. 
M.  Mann,  assistant  engineer,  appended  to  this  report.  His  report  is 
accompanied  by  one  tracing,  hydrograph  of  Lake  Winnebago,  dis- 
charge of  Fox  Kiver,  and  rainfall. 

It  is  again  particularly  to  be  noted  that  the  continued  enforcement 
of  the  iniles  and  regulations  for  the  navigation  and  use  of  the  locks  and 
canals  on  Fox  River,  approved  by  the  Secretary  of  War,  under  the 
river  and  harbor  act  of  August  18,  1894,  has  brought  about  a  general 
condition  which  "is  far  more  satisfactory  than  ever  before  to  aU  inter- 
ests concerned. 

An  itemized  statement  of  the  expenditures  during  the  year,  required 
by  section  4,  river  and  harbor  act  of  July  5, 1884,  is  appended  hereto. 

Money  statement. 

July  1,  1000,  balance  unexpended $13,306. 16 

Amount  allotted  for  fiscal  year  ending  June  30,  1901 84,427.05 

97, 733. 21 
June  30,  1901,  amount  expended  during  fiscal  year 66,552.85 

July  1,  1901,  balance  unexpended 31,180.36 

July  1,  1901,  outstanding  liabilities 3,830.66 

July  1,  1901,  balance  available 27,349.70 

Amount  (estimated)  for  expenditure  in  fiscal  year  ending  June  30, 1902  ^ .    54, 563. 57 

Amount  available  for  fiscal  year  ending  June  30,  1902 81, 913. 27 

^Amount  allotted  if  estimate  is  approved. 
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List  ofaUotmentsfrom  appropriation  far  operating  and  care  of  canals  and  other  works  of 
navigation^  indefinite,  act  of  July  5,  1884,  applied  to  Fox  River,  Wisconsin. 


August  9,  1884 $64,000.00 

July  28,  1886 42,304.00 

July  20,  1886 43,668.00 

July  13,  1887 43,660.00 

June28,  1888 48,900.00 

June  12,  1889 62,760.00 

November  26,  1889 13, 600. 00 

June  19,  1890 69,006.00 

April  28,  1891 63,980.00 

Julyl,  1892 40,000.00 

July  15,  1893 32,430.66 

July  26,  1894 30,882.37 

July  20,  1896 61,279.63 

October6,  1896 62,666.03 

July  30,  1897 60,009.62 


July  29,  1898 $63,869.10 

Ocu)ber4,  1898 3,000.00 

July  22,  1899 72,911.29 

January  6,  1900 2,000.00 

May  29,  1900 6,362.54 

July20,  1900 78,167.11 

August  10,  1900 6,238.40 

October  15,  1900,  miscellane- 
ous receipts  credited  to  ap- 
propriation    15.84 

May  29,  1901,  miscellaneous 
receipts  credited  to  appro- 
priation    15.70 

Total 961,604.18 


Summaries  of  expenditures  made  from  nppnmriation  for  operating  and  care  of  canals  and 
other  works  of  navigation,  indmnite,  ad  of  July  6,  1884,  applied  to  Fox  River,  Wiscon- 
sin, during  fiscal  year  ending  June  SO,  1901. 

Services $44,839.01 

Supplies 2,304.00 

Materials 18,669.40 

Miscellaneous 840. 44 

Total 66,662.86 


REPORT  OF  MR.  L.  M.  MANN,  ASSISTANT  BNGINBBR. 

XJNrrsD  Statbb  Enoinebr  Office, 

Fox  River  Improvement, 
Oshkosh,  WiM.,  June  SO,  1901. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  upon 
''operating  and  care  of  canals  and  other  works  of  navigation  on  fox  River,  Wis- 
consin,'' from  Portage  to  Green  Bay,  for  the  fiscal  year  ending  June  30^  1901. 

The  work  done  during  the  year  consisted  principally  in  making  repairs  to  Portage 
levee  and  lock,  waste  weir  near  Fort  Winnebago;  partly  rebuildmg  Fort  Winnebago 
lock;  repairing  Montello  lock  and  dam  and  Grand  River  dam;  repairing  Berlin  lock, 
lock  house,  and  shops;  repairing  Menasha  lock  house  and  channel  crios;  repairing 
Appleton  upper  dam  and  revetment  wall;  rebuilding  Appleton  second  lock;  repair- 
ing Appleton  third-lock  crib  wall  and  fourth-lock  house;  repairing  Little  Chute  second- 
lock  nead  wall  and  canal  banks;  repairing  Little  Chute  combined  locks  and  waste 
weir;  repairing  Kaukauna  locks  and  dam;  completing  construction  of  Kaukauna  dry 
dock  and  shops;  repairing  Rapide  Croche  dam;  dredging  bars  and  channels;  special 
repairs  to  dredging  plant;  general  repairs  to  locks,  oams,  and  canal  banks;  general 
repairs  to  plant,  b^ats,  and  dredges;  care  of  works  and  property,  and  completing 
survey  of  United  States  property  on  Fox  River. 

maintenance  of  navigation. 

Navigation  closed  formally  November  1,  1900,  through  the  Appleton  Canal  to  per- 
mit work  to  be  commenced  on  Appleton  second  lock.  Water  was  shut  off  from 
Appleton  levels  on  November  14,  1900.  Navigation  was  formally  closed  on  the  Fox 
and  Wolf  rivers,  November  21,  1900.  *  *  *  Navigation  was  again  opened  April 
April  26,  1901.    *    *    * 

The  water  in  the  Lower  Fox  and  Lake  Winnebago  has  been  well  maintained  at 
the  crest  of  the  dams  throughout  the  year,  and  no  arrests  for  infringement  of  rule 
12  of  the  regulations,  etc.,  were  necessary. 
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The  stage  in  Lake  Winnebago  was  below  the  crest  of  the  Menasha  dam  only  dar- 
ing 55  d&ySy  the  least  on  reoora;  last  jear  it  was  below  the  crest  197  days.  Of  these 
55  days  it  was  below  the  crest  during  the  navigation  season  only  14  days,  viz,  in 
July,  1900,  the  remaining  41  days  occurring  in  February  and  March,  1901,  during 
the  close  of  navigation. 

The  mills  had  closed  down  on  June  18,  and  again  commenced  drawins  10  per  cent 
of  '  *  first  water ' '  on  July  14,  when  water  had  reached  the  crest.  The  mills  at  Neenah 
and  Menasha  were  allowed  on  October  27,  1900,  by  the  honorable  the  Secretarjr  of 
War,  to  draw  the  water  18  inches  below  the  crest  during  the  close  of  navigation. 
The  mills  husbanded  the  water  very  closely,  and  the  lowest  point  reached  was  only 
7  inches  below  the  crest  for  two  days  in  March,  1901;  it  again  reached  the  crest 
March  27,  1901.  Durins  the  low  water  of  July,  1900,  the  water  was  more  than  1 
inch  below  the  crest  only  six  days,  and  the  maximum  amount  below,  2}  inches, 
occurred  only  for  three  days. 

The  stages  of  Lake  Winnebago  are  shown  on  hydrograph  accompanying  this  report, 
with  discharge  as  observed  at  Rapide  Oroche  dam  and  precipitation  of  the  upper 
valleys.    Hydrograph  shows: 

Water  below  crest  of  Menasha  dam days. .         55 

Water  at  or  above  crest  of  Menasha  dam do 310 

Maxunum  height.  May  15,  1899 +3.25 

Maximum  height,  November  22,  1900 -}-2.87 

Maximum  height,  April  18,  1901 +3.17 

.  Lowest  point  reached,  March  16,  1901 +1.17 

Mean  high  water  for  19  years +3.05 

Maximum  discharge  of  river  measured  at  Rapide  Ooche  dam,  which  gives  the 
whole  flow  practically,  was — 

575,798  cubic  feet  per  minute,  November  3,  1900. 

721,952  cubic  feet  per  minute,  April  12,  1901. 

The  latter  is  the  larcest  discharge  recorded  in  this  office. 

Mean  monthly  dischaives  at  Rapide  Croche,  which  corresponds  closely  to  the  dis- 
charges at  Neenah  and  Menasha  combined,  for  the  year  are  as  follows: 


1900. 


July 

AngUBt — 
September 
October... 
November 
December. 


Cubic 
feet  per 
minute. 


57,608 
109,661 
121,270 
813,782 
483,665 
264,246 


1901. 


January 

February 

March 

April 

May 

June 

Mean  for  year 


Cubic 
feet  per 
minute. 


215,288 
224,280 
230,392 
587,610 
800,044 
228,081 


256,781 


This  is  by  far  the  highest  mean  daily  discharge  on  record;  the  normal  dischai^ 
has  been  assumed  at  170,000  cubic  feet  per  minute,  but  the  highest  reached,  previous 
to  the  past  year,  since  measurements  have  been  taken  daily  at  Rapide  Croche  in  1896 
was  162,507  cubic  feet  per  minute  in  1899.  This  means  an  increase  in  the  value  of 
the  water  for  the  past  year  of  51  per  cent  above  the  normal. 

High  water  on  the  Wisconsin  River  occurred  at  Portage  City  on  October  9,  1900, 
sau^  reading  +  12.5',  and  was  the  highest  water  on  record.  At  the  previous  flood, 
April  24,  1900,  the  gauge  read  -f  ll.d'.  No  damage  was  done  to  Government 
works  during  the  Oclober  flood,  but  they  were  in  imminent  danger  and  required 
much  vi^lance.  The  Caledonia  and  Baiden  levees  (private  works  on  the  right  side 
of  the  river)  gave  way,  letting  out  the  water  and  undoubtedly  saving  the  Government 
works  to  a  mi^  extent. 

Flushboards  were  placed  on  the  Menasha  dam  by  the  Neenah  and  Menasha  Water 
Power  Company,  May  29,  1900,  and  were  removed  October  5  and  6,  1900.  They 
were  replaced  December  14,  1900,  and  a^dn  removed  February  25,  1901.  »  *  » 
The  boards  were  affain  replaced  June  10,  1901,  removed  June  12,  replaced  June  14, 

r"n  removed  on  tne  17th,  and  again  replaced  on  the  24th,  when  water  was  8  inches 
^e  the  crest  and  falling.  Sluicing  in  both  the  Neenah  and  Menastia  dams  was  • 
carried  on  to  keep  the  water  down  in  Lake  Winnebago  from  October  19  to  Decem- 
ber 1,  1900,  and  again  from  April  6,  1901,  to  May  2,  1901,  »  *  »  and  the  spring 
flood,  which  undoubtedly  was  the  largest  in  volume  for  time  of  flow  on  record,  was 
regulated  with  the  best  of  satisfaction  and  without  damages  worth  mentioning  above 
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or  below  Menasha  dam.  The  water  in  Lake  Winnebaco  was  not  permitted  to  rise 
higher  than  17  inches  above  the  crest  The  duration  of  sluicing  this  spring  was  26 
days,  and  the  mean  dischai^  during  that  period  was  582,282  cubic  feet  ner  minute. 

Gauge  readings  were  calculated,  tabulated,  and  platted,  as  were  also  daily  dis- 
charges of  the  river  at  different  points. 

BSPAIRS  OF  LOCKS,   KIC. 

Depere  dam. — ^The  bulkhead  at  sixth  sluiceway  at  left  end  of  dam,  where  private 
wing  dam  abuts  the  Government  dam,  bein^  badly  decayed,  was  built  above  the 
water  surface  with  rough  dimension  stone,  laid  in  cement  mortar.  This  work  was 
completed  June  20,  1901. 

Rapide  Croche  lock. — ^The  lower  wing  cribs  being  decayed  were  rebuilt  above  water 
surface  with  6,861  feet  B.  M.  of  pine  timber.  The  stone  which  had  caved  into  cansd 
from  upper  right  wing  wall  was  removed  by  Dredge  No.  5;  repairs  to  lock  com- 
pleted June  27,1901. 

Rapide  Oroche  dowi.— This  dam  was  backed  with  1,020  cubic  yards  of  clay  which 
was  taken  from  the  bank  near  the  entrance  to  canal,  loaded  on  scows,  and  placed  by 
hired  labor.  Fourteen  cords  of  rubblestone  was  purchased  at  Kaukauna,  transported 
by  scow,  and  placed  for  riprap  above  sluiceway  to  prevent  washing. 

CONSTBUGTION  OF  KAUKAUNA  DRY   DOCK   AKD  SHOPS. 

Dry  dock, — ^This  work  was  practically  completed  during  the  last  fiscal  year.  (See 
Annual  Beport,  Appendix  L  L,  page  3726. )  Thirteen  hundred  and  twenty-eight 
cubic  yards  of  earth  was  excavated  m>m  the  basin  and  placed  for  filling  at  the  lower 
end;  the  left  bank  was  riprapped  with  6  cords  of  stone  excavated  from  the  basin; 
capstans,  spars,  etc.,  on  hand  were  placed  for  operating  the  head  gates,  completing 
the  dry  dock  proper  on  September  10,  1900. 

Fence. — A  woven- wire  fence  50  inches  high  and  770  feet  long  was  built  around  the 
property  upon  which  the  dry  dock  is  situated  and  was  completed  November  10, 1900. 

Blaclamiih  shop. — A  blacksmith  shop  20  feet  wide  and  36  feet  long  was  built.  *  *  * 
A  drill  press,  lathe,  forge,  blower,  etc.,  were  purchased  and  set  up.  The  building 
was  completed  September  29,  1900. 

Timber  shed. — A  timber  shed  24  feet  by  48  feet  was  erected. 

The  buildings  and  fence  were  painted  one  coat  of  drab  paint  in  October,  1900. 

The  dry  dock  is  a  decided  success,  and  has  already  been  used  in  docking  two 
dredges  and  two  dump  scows  and  has  saved  considerame  of  its  cost  of  construction. 
It  is  very  simple  and  economical  in  its  manipulation,  two  dredges  were  docked 
ready  for  making  repairs  by  four  men  in  less  than  three  hours.  The  stationary  dock- 
ing is  high  enough  so  that  a  boat  need  not  be  raised  after  once  placed. 

Kaukauna  locJ^. — Fender  planks  on  gates  of  Kaukauna  locks  where  defective  were 
replaced  with  new  material. 

Kaukauna  dam. — The  decayed  timber  in  trestle  and  walk  to  sluiceway  was  removed 
and  replaced  with  new  material. 

»  »  »  *  *  *  * 

Bepairs  completed  April  5,  1901. 

Little  Chute  combined  locks  vxiste  weir. — ^The  right  wall  of  this  weir  being  badly 
damaged  by  frost,  the  defective  pArt  of  wall  was  removed  and  a  concrete  floor  was 
laid,  extendinjg  underneath  the  right  wall  and  for  a  distance  of  30  feet  below  the 
apron.  The  right  wall  was  rebuilt  with  cement  masonry,  and  the  upper  end  of  side 
walls  were  rebuilt  with  dry  rubble  masonry. 

The  repairs  were  completed,  with  the  exception  of  pointing  the  walls,  in  December, 
1900.    The  walls  were  pointed  in  June,  1901. 

LMe  ChvJte  combined  locks. — ^The  joints  in  the  walls  of  these  locks  were  raked  out 
and  partiy  repointed  with  Portland  cement  mortar. 

lAMe  Chute  second  lock  canal  banks. — The  drv  retaining  wall  on  right  bank  of  canal, 
immediately  below  this  lock  for  a  distance  of  128  feet,  was  rebuilt  to  a  height  of  10 
feet  and  a  thickness  of  2\  feet,  using  old  material  for  this  purpose;  repairs  completed 
December  20,  1900. 
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LitUe  Chute  msond  lock  head  walL — The  archway  in  the  head  wall  of  this  lock,  for- 
merly closed  with  timber  and  earth,  was  permanently  closed  with  cement  masonry 
and  backed  with  clay.  The  timber  and  earth  was  removed  from  above  the  archway, 
completing  the  repairs  December  20,  1900,  with  the  exception  of  pointing,  which  was 
completed  June  10,  1901. 

LtUle  Chute  second  lock.— -The  joints  in  walls  of  this  lock  were  raked  out  and 
repointed  with  Portland  cement  mortar;  repairs  completed  June  13,  1901. 

Bepairs  to  Appleton  fourth  lock  house, — ^Two  hundred  and  five  East  Lake  tin  shingles 
and  15  starters  for  same  were  used  in  covering  the  roof  of  rear  part  of  this  house,  the 
work  being  completed  November  19,  1900. 

Repairs  of  crib  wall  bdow  Appleton  third  lock. — This  wall,  extendine  from  the  third 
lock  to  center  pier  of  ndlroaa  bridge  below,  consists  of  timber  cribs  filled  with  stone. 
The  decayed  superstructure  was  removed  and  rebuilt,  «  «  *  completing  the 
work  on  October  3,  1900. 

Rebuilding  Appleton  second  lock. — This  lock  was  originally  built  by  the  Fox  and 
Wisconsin  Kiver  Improvement  Company  about  1858,  and  was  entirely  rebuilt  by 
the  Unit^  States  in  1878.  The  walls  were  composed  of  concrete,  faced  with  cut 
stone,  and  backed  partly  with  rubble  masonry.  The  cut  stone  was  laid  in  courses 
from  8  to  10  inches  in  tnickness,  with  beds  alternating  only  14  and  10  inches  wide. 
The  facing  stone  bein^  insufficiently  bonded  to  the  concrete,  had  become  separated, 
and  water  getting  behmd  the  facing  had,  imder  pressure  from  above  the  lock,  forced 
the  same  out  of  place.  In  1887  and  1896  repairs  were  made,  putting  in  tie-rods  with 
large  iron-plate  washers.  Automatic  iron  valves  also  were  placed  to  relieve  the 
pressure  of  water  when  lock  was  empty.  This  assisted  in  mamtaining  the  lock  for 
some  years,  but  the  walls  continued  to  become  weaker,  and  threatening  to  fall  in^  it 
was  necessary  to  rebuild  them.  The  present  repairs  consisted  in  rebuilding  the  side 
walls  with  rubble  masonry^  faced  with  heavy  wide  and  narrow  bed  cut  stone;  rebuild- 
ing the  upper  and  lower  wmg  walls  with  cement  masonry;  rebuilding  valve  platform; 
new  valve  system;  rebuilding  lower  and  upper  gates;  providing  new  maneuvering 
gear,  steel  ^te  spars,  etc.    Tne  dimensions  and  position  of  lock  remain  unchanged. 

Owwtruc^uw.— Work  was  commenced  Novemoer  14,  1900.  Stop  timbers  were 
placed  at  the  head  of  Appleton  first  lock  and  the  water  was  drawn  off  the  canal. 
Earthen  dikes  were  thrown  up  both  above  and  below  the  lock.  The  work  of 
rebuilding  was  carried  on  in  the  same  manner  as  the  rebuilding  of  Appleton  thiixl 
lock  during  the  last  fiscal  year  (see  annual  report,  Appendix  L  L,  page  3720),  with 
the  following  exceptions:  A  spur  track  was  built  by  the  Chicago,  Milwaukee  and  St. 
Paul  Railway  Company  along  the  left  side  of  lock,  at  foot  of  canal  bank,  upon  which 
cars  loaded  with  construction  material  were  placed.  A  stiff-leg  derrick,  operated  by 
a  hoisting  engine,  was  placed  on  canal  bank  midway  between  side  track  and  lock 
wall.  A  tram  trestle  was  erected  from  old  timbers  through  lock  chamber.  Stone 
received  by  cars  was  transferred  to  tram  cars  with  the  stiff-leg  derrick  and  placed  in 
position  from  the  tram  cars  with  the  four  guy  derricks  erected  on  the  center  line  of 
the  lock.  The  pumping  was  operated  but  about  fifteen  minutes  daily,  in  order  to 
keep  the  lock  pit  dry. 

Masonry. — ^Tne  ola  walls  were  entirely  removed  to  a  height  of  about  6 J  feet  above 
lock  floor,  and  below  that  point  the  face  stone  and  concrete  backing  were  removed  for 
a  width  of  about  4  feet.  The  concrete  backing  was  found  to  be  of  very  poor  quality 
and  in  places  entirely  disintegrated,  and  could  be  shoveled  out.  Little  blasting  was 
required  to  loosen  up  the  concrete  for  its  removal.  After  all  the  concrete  was  removed 
and  exposed  to  the  weather  most  of  it  disint^rated  and  fell  to  pieces.  The  sur- 
face was  then  cleaned  and  leveled  off  even  with  the  bottom  of  lower  miter  sill  with 
concrete  for  foundation  of  new  wall.  Cut  stone  19 J  inches  in  thickness  was  pur- 
chased from  L.  Lindauer,  of  Kaukauna,  Wis.,  and  laid  in  the  face  of  the  first,  fourth, 
seventh,  tenth,  thirteenth,  and  sixteenth  courses,  the  first  and  fourth  courses  being 
4  feet  width  of  bed,  the  balance  being  2  feet  8  inches  bed.  The  intermediate  courses 
were  faced  with  narrow  bed  cut  stone,  selected  from  the  old  face  stone  of  the  lock,  with 
the  exception  of  four  quoin  stones,  four  recess  comer  stones,  and  the  upper  recess  and 
head- wall  stones  in  the  seventeenth  and  eighteenth  courses,  which  were  cut  from  der- 
rick rubble  17}  inches  in  thickness.  The  backing  was  laid  up  with  derrick  rubble 
purchased  and  rubble  stone  removed  from  the  old  walls.  The  old  coping  was  used, 
with  the  exception  of  one  quoin  stone,  which  was  broken  and  had  to  l^  replaced. 
The  walls  are  8  feet  wide  on  the  bottom  and  4  feet  6  inches  wide  on  top.  T- walls 
3}  feet  wide  and  5  feet  long  were  built  of  concrete  and  rubble  masonry  back  of  the 
head  walls  on  either  side,  for  the  purpose  of  strengthening  the  head  walls  and  to 
prevent  leakage  around  the  head  of  the  lock.  All  masonry  was  laid  with  Utica 
cement  mortar  and  the  face  work  was  pointed  with  Portland  cement. 

Volve  ploJIform, — ^The  valve  platform  was  rebuilt  in  the  same  manner  as  at  Appleton 
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third  lock;  above  referred  to,  and  provided  with  modem  butterfly  valves  operated  by 
gearing  on  the  lock  walls,  the  old  chain  and  lever  apparatus  bemg  defective,  and 
obsolete.  The  center  pier  supporting  the  platform,  bemg  defective  and  improperly 
placed,  was  rebuilt;  additional  supports  of  double  extra  strong  gas-pipe  stanchions, 
3J  inches  outside  diameter,  were  also  provided. 

Lock  gates. — The  lower  gates  were  reouilt  of  solid  timber  from  the  paddle  arms  up. 
The  upper  gates  were  refitted  and  repaired.  Steel  gate  epars  were  provided  for  the 
gates  in  place  of  the  wooden  spars,  the  necessary  changes  being  made  in  tripods.  The 
spars  for  the  lower  gates,  instead  of  being  attached  at  the  outer  end  near  the  toe,  are 
attached  near  the  middle  of  the  gate;  the  length  of  spar  is  reduced  from  28  feet  8 
inches  to  22  feet.  It  was  found  impracticable  to  make  this  change  at  the  upper  gates 
on  account  of  the  position  of  the  maneuvering  gear  for  platform  valves.  The  wooden 
hand  rails  on  gates  were  replaced  with  gas-pipe  hand  rails.  All  timber  used  in  the 
work  was  of  Oregon  fir.  The  plant  used  in  rebuilding  this  lock  was  all  on  hand,  the 
only  additional  material  required  being  steel- wire  rope  for  guvs  to  derricks.  Water 
was  let  into  the  lock  on  April  29.  The  lock  was  complete<(  and  grading  finished 
May  15,  1901.    The  following  is  a  summary  of  quantities: 

Earth  placed  and  removed  for  cofferdams cubic  yards. .  575 

Earth  excavated  for  new  construction do 2, 228 

Old  timber  removed feetB.  M..  30,445 

Rubble  masonry  removed cubic  yards. .  551 

Concrete  removed do 1, 480 

Dry  rubble  removed  from  wing  cribs cords. .  33 

Cut  stone  laid  in  walls,  wide  bed cubic  feet. .  11, 964 

Cut  stone  laid  in  walls,  narrow  bed do 4, 204 

Rubble  masonry  laid  in  walls cubic  yards. .  1, 580 

Rubble  masonry  laid  in  wing  walls do 256 

Crushed  stone  used  for  concrete do 331 

Sand  used do 418 

Natural  cement  ( Utica)  used barrels. .  1, 452 

Portland  cement  ( Alsen)  used  for  pointing do 10 

Fir  timber  used  in  platform  gates,  sills,  etc feet  B.  M . .  23, 084 

Iron,  steel,  and  castings  used pounds. .  23, 564 

Filling  and  grading cubic  yards. .  2, 335 

Appleton  revetment  imIL — ^Through  the  action  of  the  frost  the  coping  and  upper 
courses  of  this  wall  had  become  displaced,  requiring  repairs.  Work  was  commenced 
on  September  22, 1900.  Two  flat  scows  were  lashed  together,  upon  which  were  placed 
the  stiff-leg  derrick  and  hoisting  engine,  cement  shed,  etc.  The  coping  and  face 
stone  and  rubble  backing  were  removed,  cleaned,  and  relaid  in  cement  mortar  as  fol- 
lows, b^:inning  at  the  upper  end: 

Coping,  3  courses  of  face  stone  and  backing linear  feet . .  333 

Coping,  2  courses  of  face  stone  and  backing do 132. 2 

Coping,  1  course  of  face  stone  and  bac^king do 84. 8 

Coping  only  to  lower  end do 285. 4 

The  joints  in  face  above  water  and  in  the  rear  and  top  were  raked  out  and  pointed 
with  cement  mortar;  the  old  wall  timbers  in  front  of  revetment  wall  were  removed 
to  water  surface,  the  stone  leveled  off  and  covered  with  clav.  Repairs  completed 
October  27,  1901. 

Remarks. — Total  length  of  wall  repaired  is  836.4  linear  feet  (length  of  wall).  The 
mortar  used  in  repairing  the  upper  courses  of  this  wall  the  previous  time  was  a  mix- 
ture of  lime  and  cement,  and  evidently  of  a  poor  quality,  as  it  readily  washed  out, 
allowing  the  water  to  get  into  the  joints  and  ice  to  form,  which  displaced  the  stones, 
in  some  places  over  1  Foot.  The  mortar  used  in  the  above-mentioned  repairs  was 
pure  Louisville  cement,  and  the  joints  were  pointed  with  "Atlas"  Portland  cement. 
The  wall  is  now  in  excellent  condition. 

Appleton  upper  dam. — ^Thisdam  was  backed  with  1,800  cubic  yards  of  clay  removed 
from  bank  atK)ve  Appleton  first  lock. 

Repairs  completc^d  October  13,  1900. 

Menasha  lock  hmtse. — A  storm  shed  4  by  8  feet  was  built  on  porch  at  the  west  or 
rear  door,  the  porch  being  enlarged  for  that  ])urpose.  Six  storm  sash  were  pun-haaed 
and  fitted  to  wmdows  on  north  and  west  sides  of  house.  Repairs  completal  Novem- 
ber 16,  1900. 
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Menasha  cJtannel  cribs. — Four  cribs  marking  the  channel  through  the  rock  in 
Menaaha  River  were  rebuilt  above  water  surface.  The  uppe*  right  crib,  being  con- 
structed of  plank,  was  not  considered  substantial.  A  new  crib  was  therefore  built 
and  sunk  immediately  above  it.  The  cribs  were  filled  with  stone  and  planked  over 
and  provided  with  posts  12  feet  high  painted  white. 

Repairs  completed  October  3,  1900. 

Berlin  lock  house  and  shops. — Ijock  house. — ^The  woodwork  in  six  rooms  and  two  halls 
was  painted  one  coat  of  white  paint;  the  balusters  to  stairway  were  varnished;  the 
walls  and  ceilings  of  five  rooms  and  two  halls  were  papered  by  agreement.  Repairs 
completed  May  31,  1901. 

Rej)air  shop. — The  roof  was  reshingled  with  cedar  shingles;  collar  pieces  of  2  inches 
by  6  inches  oy  16  feet  were  placed  to  strengthen  roof;  the  floor  was  leveled  up  and 
strengthened  with  blocking.     Repairs  completed  November  9,  1900. 

Iron  shed. — The  roof  boards  were  relaid  and  the  roof  shingled  with  cedar  shingles 
and  finished  with  ridge  boards  and  fascia.    Repairs  completed  November  10, 1900. 

Berlin  lock.— Slight  repairs  were  made  to  the  gates,  and  the  tripods  were  leveled  up, 
completing  repairs  on  November  6,  1900. 

Grand  River  dam. — ^The  shore  protection  below  left  abutment,  being  undermined, 
was  raised  with  200  brush  mats  and  covered  with  21  cords  of  rubble  stone;  20  cubic 
yards  of  earth  was  filled  in  back  of  the  abutments,  completing  the  repairs  November 
2,  1900. 

Grand  River  lock. — The  tripod  platforms  were  leveled  up  with  14  cubic  yards  of 
clay  and  gravel,  completing  the  repairs  October  25,  1900. 

MonteUo  dam. — ^The  bank  immediately  below  the  left  abutment  for  a  distance  of 
160  linear  feet  was  riprapped  with  27  cords  of  rubble  stone,  completing  repairs 
November  1,  1900. 

MonteUo  lock. — ^The  upper-wine  cribs  were  removed  to  water  surface  and  rebuilt 
with  4,986  feet  B.  M.  of  old  timber  removed  from  Fort  Winnebago  lock;  the  cribs 
were  filled  with  9.4  cords  of  stone  and  38  cubic  yards  of  sand;  the  gates  were 
rejplanked  above  water  surface  with  660  feet  B.  M.  of  2  by  12  inch  pine  plank;  the 
tnpod  platforms  were  rebuilt  with  682  feet  B.  M.  of  old  timber  from  Fort  Winnebago 
lock  and  filled  with  10  cubic  yards  of  clay  and  gravel.  Repairs  completed  October  30, 
1900. 

Fort  Winnebago  lock. — Preparatory  to  making  repairs  to  this  lock  (see  annual  report 
for  fiscal  year  ending  June  30,  1900,  Appendix  LL,  page  3729)  earthen  dikes  were 
thrown  up  both  above  and  below  the  lock,  the  engme  and  pump  were  placed  in 
position,  and  the  lock  was  pumped  out  and  exammed.  This  lock  was  originally 
built  in  1869,  rebuilt  by  the  United  States  in  1889  and  1890,  and  slightly  repa&ed  in 


The  lock  walls  from  the  lower  quoin  to  the  head  wall,  extending  8  feet  below  the 
upper  hollow  quoin,  were  built  of  dry  rubble  masonry  faced  with  pine  timber  8 
inches  square,  secured  to  masonry  with  iron  straps  and  bolts.  These  walls  were 
about  7  feet  thick  and  14  feet  high.  The  left  wall  was  found  in  good  condition  with 
the  exception  of  the  first  two  courses  of  face  timber,  which  was  Mdly  decayed.  The 
face  timber  of  right  wall  had  fallen  into  lock  chamber  about  half  its  length,  carrying 
with  it  a  large  part  of  the  wall.  The  hollow  quoins  and  miter  sills  were  badly 
decayed  and  repairs  were  necessary  to  the  floor. 

The  immediate  cause  of  the  damage  was  the  spring  flood  of  1900,  the  water  from 
the  Wisconsin  River  flowing  into  the  Fox  through  the  canal. 

The  present  repairs  consist  in  the  renewal  of  the  first  two  courses  of  face  timber  on 
left  wall  with  old  timber  from  right  wall,  rebuilding  the  defective  part  of  the  right 
wall  with  a  framework  of  timber  filled  with  dry  rubole  masonry,  faced  with  a  double 
sheathing  of  plank  and  tied  to  the  rubble  wall  with  iron  tie-rods;  new  upper  and 
lower  right  hollow  quoins;  new  gate  spars  and  repairs  to  miter  sills,  floor,  gates, 
maneuvering  gear  for  valves,  etc. 

Construction. — Derricks,  tools,  plank,  fuel,  etc.,  was  loaded  on  scow  at  Berlin  lock 
and  with  quarter  boat  was  towed  to  the  lock.  The  work  of  repairs  was  commenced 
July  25,  1900;  the  lock  was  pumped  out,  and  the  debris  from  the  old  right  wall  was 
removed.  Three  boom  demcks  held  by  guys  and  operated  by  hand  were  set  up  on 
center  line  of  lock  and  were  used  to  handle  all  material  used  in  construction. 

Miter  sills. — A  new  floor  or  deck  was  laid  under  miter  sills;  new  cheek  pieces  and 
king-posts  of  white  oak,  10  inches  by  16  inches  by  20  feet,  were  placed  to  repair  the 
same.    The  space  between  timbers  in  lower  sills  was  filled  with  concrete. 

Breast  wall. — The  coping  timber  was  removed  and  replaced  with  timber  taken  from 
the  old  right  wall  and  the  masonry  repaired. 

Masonry. — T  walls  4  feet  thick,  extending  back  into  bank  10  feet,  and  13  feet 
high,  were  built  of  concrete  and  cement  masonry  back  of  the  head  walls  to  strengthen 
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the  same  and  to  prevent  leakage  around  the  head  of  the  lock,  which  has  long  been  a 
serious  trouble.  Quicksand  was  encountered  in  excavating  for  the  T  walls,  and  the 
trenches  were  inclosed  in  sheet  piling,  using  old  timber  removed  from  lock.  The 
face  of  both  walls  at  upper  and  lower  ends  oflock  waa  dressed  by  ball  pointing  and 
the  joints  were  raked  out  and  pointed  with  Portland  cement.  Louisville  natural 
cement  was  used  in  the  balance  of  the  work. 

Right  waU. — Mudsills,  posts,  girts,  etc.,  were  framed  and  set  up;  new  hollow  quoin 
timtlers  of  white  oak  were  framed,  placed,  and  bolted;  the  dry  rubble  walls  were 
laid.  During  the  construction  of  the  latter  tie-rods  were  placed  and  embedded  in 
cement  masonry;  coping  timbers  were  framed  and  placed  and  the  walls  faced  with  a 
double  sheathing  of  plank. 

Left  waU. — The  two  top  courses  of  timber  on  left  wall  was  removed  and  replaced 
with  old  timber  from  right  wall. 

Gates, — The  maneuvering  gear  for  valves  was  repaired;  new  gate  spars  were  framed 
and  placed. 

Miscellaneous. — The  tripod  timbers  were  replaced  with  old  timbers  from  right  wall, 
leveled  up  and  filled  with  gravel;  the  fioor  was  repaired  where  defective  with  pine 
plank;  six  snubbing  posts  were  made  and  set,  three  on  either  "ide  of  lock;  the  der- 
ricks were  taken  down,  the  lock  cleaned  out,  and  the  cofferaam  below  lock  waa 
opened  and  the  lock  allowed  to  fill,  completing  the  repairs,  with  the  exception  of 
removing  the  cofferdams,  on  the  6th  of  October,  1900. 

The  plant  used  was  loaded  and  transported  to  Berlin  lock.  On  June  4  and  5, 1901, 
the  cofferdams  were  removed  by  dredge  No.  5,  completing  the  repairs  of  this  lock. 
*  ^  *  *  *  *  * 

Canal  bank  at  wasteweir  Fort  Wirmehago  loch — The  canal  bank  where  damaged 
by  the  flood  in  Wisconsin  River  on  April  24,  1900,  was  repaired;  54  linear  feet  of 
revetment  was  straightened  up;  double  sheet  piling  was  driven  back  of  same;  revet- 
ment was  anchored  to  posts  set  in  bank  with  6  1-inch  tie-rods.  The  bank  was  filled 
with  576  cubic  yards  of  earth;  the  bank  at  lower  end  of  wasteweir  was  riprapped 
with  3  cords  of  stone,  the  wasteweir  was  decked  over  with  2-inch  by  12-inch  plank; 
repairs  completed  July  12,  1900. 

Portage  levee. — (See  annual  report  for  fiscal  year  ending  June  30, 1900,  Appendix 
L  L,  page  3729. )  After  the  subsidence  of  the  flood  in  Wisconsin  River  the  two 
breaks  were  surveyed,  and  an  agreement  was  entered  into  with  Mr.  J.  D.  Splaine  to 
make  the  necessary  repairs  to  same.  The  levee  waa  repaired  by  filling  with  earth 
and  sand,  making  top  of  bank  6  feet  wide,  with  slopes  of  1}  to  1.  Twenty-two 
hundred  and  ninety-nme  cubic  yards  of  material  was  placed  in  the  bank,  and  the 
outer  slope  of  large  break  was  riprapped  with  13  cords  of  bowlders,  completing 
the  repairs  to  levee  proper.  The  gap  in  river  bank  outside  the  large  break  was  filled 
with  233  cubic  yards  of  earth,  upon  which  was  placed  30  brush  mats  and  10}  cords 
of  stone.    Repairs  completed  September  13,  1900. 

Portage  lock. — The  concrete  filling  on  top  of  this  lock  was  badly  broken  up  and 
worn.  The  old  concrete  was  removed,  broken  up,  and  the  space  was  refilled  to 
within  1}  inches  of  the  top  of  timbers  with  new  concrete  made  from  Milwaukee 
cement  and  sand  mixed  witn  the  old  broken  concrete.  The  top  was  covered  with  1} 
inches  of  cement  mortar. 

GENERAL  REPAIRS  TO  LOCKS,  DAMS,  AND  CANAL  BANES. 

Litile  Kaukauna  lock. — A  rowboat  16  feet  long  3  feet  wide  was  built  for  use  of  lock 
tender. 

Rapide  Croche  dam. — One  hundred  rock-elm  needles  3  by  3  inches  by  12  feet  for 
use  in  closing  sluiceway  were  purchased. 

Kaukauna  dry  dock. — Four  nail  bins,  each  of  -about  100  pounds  capacity,  were 
built  in  blacksmith  shop. 

Kaukauna  second  lock. — The  tripod  platforms  were  rebuilt  and  leveled  up,  using 
old  material  on  hand;  gate  spars  were  changed  to  pass  over  instead  of  under  plat- 
form; spars  were  repaired. 

Kaukauna  first  lock  and  house. — Gas-pipe  spar  rollers  were  provided  in  place  of 
wooden  rollers;  one  new  cate  spar  was  put  in;  blocks  of  fir  timber  were  bolted  to 
upper  side  of  gate,  to  which  were  secured  the  gate  spars,  leaving  top  of  gates  clear  for 
passage  of  lock  tenders;  other  minor  repairs  were  made.  Five  storm  sash  were  pur- 
chased and  fitted  to  windows  on  north  and  west  sides  of  lock  house. 

Kaukauna  locks. — The  tripod  platforms  of  first,  third,  fourth,  and  fifth  locks  were 
leveled  up  and  given  slight  repairs. 

Kaukauna  lock  houses. — The  outside  trimmings  of  houses  at  first,  second,  and  fifth 
locks  were  painted  one  coat. 

Kaukauna  guard  lock. — A  broken  tow-post  band  was  repaired  and  one  additional 
band  was  put  on;  some  of  the  fender  piles  having  been  drawn  by  the  ice,  the  fendei 
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timbers  were  removed,  and  three  of  the  piles  were  driven,  and  one  was  drawn  and 
redriven,  by  agreement;  the  fender  timbers  were  replaced. 

Little  Chute  combined  locks, — ^The  tripod  platforms  were  repaired  with  old  timber 
on  hand. 

Combined  locks  vxuieweir. — Broken  stone  was  placed  and  tamped  at  lower  end  of 
concrete  floor,  below  apron,  to  prevent  floor  being  undermined;  the  earth  on  sides 
of  outlet  was  leveled  on;  clay  was  puddled  in  place  to  stop  a  leak  above  wasteweir; 
other  minor  repairs  were  maide. 

Little  Chute  second  lock,— A  new  spar  was  placed  on  lower  left  gate. 

Little  Chute  second  lock-head  wall, — A  leak  under  stop  timbers  closing  archway  was 
stopped  with  shavings  and  manure,  and  bank  was  reinforced  with  clay.  Archway 
has  since  been  closed  with  cement  masonry.  (See  repairs  of  Little  Chute  second 
lock-head  wall. ) 

LitUe  Chute  first  ZocA:. —Gravel  which  had  accumulated  in  upper  recess  was  removed 
with  hand  dredge. 

Cedars  lock  house. — ^A  hard- wood  floor  was  laid  in  dining  roon. 

Appleton  upper  and  lovier  dams. — The  anchor  and  truss  rods  in  sluice  gates  were 
adjusted;  the  canal  bank  above  sluice  gate  at  lower  dam  was  riprapped  with  21  cords 
of  rubble  stone. 

Appleton  Canal, — One  hundred  and  flve  cubic  yards  of  clay  was  removed  by  hand 
from  canal  in  the  vicinity  of  South  Division  Street  Bridge. 

Menasha  dam, — Leakages  around  sluice  gates  were  stopped  with  two  loads  of 
manure  placed  around  the  ^tes. 

Eureka  lock  and  dam, — Slight  repairs  were  made  to  sluice  gates  in  dam  and  to  lock 
gates. 

Grand  River  lock  house. — The  walls  and  ceilings  of  three  rooms  were  papered  by 
agreement. 

Governor  Bend  dam. — A  foot  bridge  3  feet  2  inches  wide  and  60  feet  long  was  built 
across  this  dam  to  allow  lock  tender  to  reach  lock. 

Portage  and  Fort  Winnebago  locks. — In  order  to  prevent  daniage  being  done  to  these 
locks  during  a  flood  which  occurred  on  October  6,  1900,  timber  was  temporarily 
placed  on  gates  and  alongside  of  lock  walls  ai^d  backed  with  earth;  after  subsidence 
of  flood  timber  was  removed. 

Bulletin  boards, — Bulletin  boards  for  the  display  of  notices  at  locks  were  purchased 
and  placed  at  locks  on  Fox  River;  two  at  Appleton,  Little  Chute,  and  Kaukauna, 
and  one  at  each  of  the  other  places. 

Water  gauges. — Enameled  steel  water  gauges  were  placed  at  locks  on  upper  and 
lower  river. 

DREDGING   BARS  AND   CHANNELS. 

Bars  were  removed  from  channel  on  Upper  Fox  River,  as  shown  in  tabulation 
below.  The  sand  washed  into  Portage  Canal  by  a  flood  during  last  fiscal  year  was 
partly  removed;  a  channel  is  being  cut  from  below  Berlin  dam  to  canal  below  lock; 
the  canal  between  first  and  third  locks  at  Appleton  and  between  guard  lock  and 
third  lock  at  Kaukauna  were  cleaned;  the  canal  at  Rapide  Croche  lock  was  cleaned 
of  stx^ne  fallen  in  from  the  wing  wall. 

The  following  is  a  summary  of  the  work  done: 

Summary  of  work  done. 
[See  also  tabulation  of  dredj^ing.] 


Between  milepoHtn. 


Kaukauna  Canal. 
Appleton  Canal . 
Menaflha  channel . 
Berlin  lock . 

48-49. 

68-69. 

69-70. 

70-71. 

76-77. 
Montello  dam . 
Fort  Winnebago  lock  . 
Portage. 


Total. 


Summary  of  cuts. 


Length. 


Material  (dipper 
measurement).       character 

I . 1 'of  material 

I^J.«rS?«l^'Z^"-  Handled,    «?."»"-     ^'^^'-'d- 


width.       depth. 


died. 


C^.  ydn.  I  Cu.  yd». 
8,328  .  370 

7,719    

8,572    

14,620  1  277 

780    , 

2,295  I , 

8,25;J    

2,310  I 

660  , , 

50  I , 

526  ' 

4,416  .  630 

63,528  I        1,277 


St.  and  c. 
c.  and  St. 

c. 
K.  and  ni. 

R. 

m. 

m. 

8.  and  c. 

H. 
K. 
8. 

s.  and  m. 


No.  of 
dredge 
working. 


4  and  5 
4  and  5 
5 
4  and  5 
5 
6 
6 
6 
6 
6 
5 
6 


Note.— "s."  represents  sand,  "at."  stone,  "m."  muil,  "k."  gravel,  and  **c."  clay. 
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By  authority  of  the  honorable  the  Secretary  of  War,  dre(tee  No.  4,  steam  tug  WoLf^ 
and  the  side-oump  scows  Nos.  1  and  2  were  loaned  to  Mr.  «)ohn  Stevens,  of  Neenah, 
Wis.,  for  a  period  not  to  exceed  20  days.  They  were  turned  over  to  him  on  August 
17  and  returned  in  good  order  August  28,  1000. 

Soundings,  after  dred^ng,  were  taken  on  Upper  Fox  River,  from  mile  posts  33  to 
84,  35  to  39,  and  from  mile  post  40  to  White  Kiver  lock;  the  channel  was  found  to 
be  in  good  condition. 

CABS  OF  WORKS  AND  PROPEBTY. 

Coal  for  use  of  boats  on  inspection  trips  and  in  caring  for  property  was  purchased 
and  distributed  to  points  on  upper  and  lowier  river. 

»»■»««#« 

The  hull  of  the  old  steam  tug  Fox  was  sold  at  auction  on  September  12  and  was 
delivered  to  purchaser  on  November  1,  1900;  the  90-foot  scow  sold  at  auction  on 
same  date  was  delivered  to  purchaser  on  date  of  sale,  the  old  steam  tug  Boscobd  was 
sold  November  10  and  delivered  to  purchaser  November  20,  1900;  repairs  to  Ames 
portable  engine  and  boiler  and  hoistmg  engine  at  Aopleton  were  made. 

A  watchman  was  emplojred  at  Berlm  lock  from  November  17,  1900,  to  April  12, 
1901,  to  assist  lock  tender  in  caring  for  boats,  dredges,  etc.,  laid  up  for  the  winter 
and  for  engineer  property  stored  at  warehouse. 

SPECIAL  REPAIRS  TO  DREDGING  PLANT. 

The  hulls  of  dredges  4  and  5  required  extensive  repairs.  They  were  placed  in 
Kaukauna  dry  dock  on  September  11,  1900,  and  the  work  was  commenced  on  both 
dredges  on  that  date. 

Dredge  No.  4, — Repairs  were  made  to  gunwales,  fender  strake,  plank-sheer,  deck 
beams,  decking,  rake  plank,  and  hatch  coamings;  the  seams  were  hawsed,  calked, 
and  pitched. 

******* 

Dredge  No.  6. — Repairs  were  made  to  spud  guides,  grub  beams,  knees,  rake  plank, 
plank-sheer,  gunwales,  and  **A''  frame  sills;  the  seams  were  hawsed,  calkeci,  and 
pitched. 

******* 

The  dredges  were  removed  from  dry  dock  on  November  23  to  allow  the  docking  of 
de-dump  scows  Nos.  1  and  2.    Repairs  to  dredges  completed  December  8,  1900. 
Side-dump  scows  Yo*.  1  and  £. — These  scows  were  placed  in  dry  dock  on  November 

23,  1900,  and  given  ^^aeral  repairs.     Repairs  were  made  to  rake  plank,  gunwales. 

fender  strake,  docking,  pocket  partitions  and  linings,  and  timber  heads;  the  general 

repairs  were  completed  December  8,  except  calking,  which  was  deferred  till  spring. 

Work  was  resumed  on  March  28  and  the  repairs  were  finally  completed  and  scows 

removed  from  dry  dock  April  10,  1901. 

******* 

Dredge  No.  7. — ^A  new  **A"  frame  for  this  dredge,  the  timber  for  which  was  pur- 
chased during  the  last  fiscal  year,  was  framed  and  raised;  further  repairs  consisted 
in  a  new  stem  spud,  strap  on  dipper  blade,  wearing  piece  in  hawser  pipe  and  shackle 
for  guy  to  boom;  repairs  were  completed  October  3.  1900. 

Two  SO-foot  scows. — Plans  were  prepared  for  two  flat  scows  80  feet  long,  20  feet  wide, 
and  4}  feet  deep,  to  be  built  of  Oregon  fir,  each  to  be  provided  with  two  grousers  and 
steps  for  two  derricks. 

******  • 

GENERAL  REPAIRS  TO  PLANT,  BOATS,  DREDGES,  MACHINERY,  ETC. 

Steam  tug  PFoZ/.— This  boat  was  laid  up  at  Berlin  lock  November  16,  1900.  In 
April  she  was  cleaned  and  painted  ana  put  in  commission  on  the  25th  and  run  to 
Appleton,  where  repairs  were  made  to  her  machinery.  The  .throttle  valve  was 
removed  and  repaired  and  the  engine  frame  and  bed  was  strengthened  and  other  minor 
repairs  were  made. 

Steam  tug  JFbx.— This  boat  was  laid  up  at  Appleton  first  lock  November  22,  1900. 
In  April  repairs  were  made  to  machinery  and  null;  a  new  and  larger  friction  clutch 
was  put  on  wheel  shaft  to  replace  broken  one;  a  davit  was  put  up  for  hoisting 
anchor.    The  gangways  were  changed  in  position  and  made  wider.    A  new  set  of 

Sates  was  furnished.    The  boat  was  cleaned  and  painted  and  put  in  commission 
ay  10,  1901. 

Dredge  No, ;?.— This  dredge  was  laid  up  at  Berlin  lock  August  15, 1900.  In  Novem- 
ber material  was  purchased  for  two  new  forward  spuds  and  in  April  material  was 
purchased  for  a  new  dipper  sheave  casing,  but  as  the  dredge  is  not  to  be  put  in  com- 
mission the  repairs  were  not  completed. 
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Dredae  No,  4- — (See  special  repairs  to  dredging  plant )  This  dredge  was  laid  up 
at  Kaukaunadry  clock  September  13,  1900,  for  special  repairs  to  hull;  slight  repairs 
were  made  to  her  machinery,  and  the  hull,  crane,  and  upper  work  were  painted. 
She  went  into  commission  May  10,  1901. 

Dredae  No.  6. —  (See  special  repairs  to  dredging  plant)  This  dredge  was  laid  up 
at  Kaukauna  dry  clock  September  13,  1900,  for  special  repairs  to  hull.  Repairs  were 
made  to  machinery,  and  gpipple  and  slight  repairs  were  made  to  wood  scow  and  ronv 
boat  The  outsiae  of  upper  works  are  painted,  and  she  was  put  into  commission 
May  12,  1901. 

SUBVBY  OP  GOyERNMBNT  PROPEBTY. 

This  work  was  commenced  during  last  fiscal  year.  (See  Annual  Report,  Appendix 
L  L,  page  2731.)  The  incompleted  maps,  eight  in  number,  were  finished,  and  16 
additional  maps  were  drawn,  making  the  set  comprise  36  map  sheets;  a  title  page, 
the  same  size  of  maps,  was  drawn  and  tracings  made  of  each  of  the  37  sheets.  The 
descriptions  of  all  lands  owned  by  the  XJnit^  States  or  required  for  the  use  of  the 
improyement  were  written  and  embodied  in  the  final  report  of  the  work.  A  Ck>radi 
rolling  planimeter  was  purchased,  tested,  and  used  for  the  computation  of  all  irregular 
areas.    The  maps,  tracings,  and  report  were  completed  on  the  11th  of  March,  1901. 


Respectfully  submitted. 


Capt  James  G.  Wabrbn, 

Corps  of  Engineers  J  U.  8.  A, 


L.  M.  Mann, 

Assistant  Engineer. 


Note.— Hydrograph  *  of  Oshkosh  Water  Gauge,  in  separate  roll,  by  mail— 1  tracing 
and  1  blue  print 


OPEBATING  AND  CABE  OF  CANALfi  AND  OTHER  WOBK8  OF  NAyiGATION,  APPLIED  TO  FOX 

RjyER,  WISCONSIN. 

[Section  4  of  river  and  harbor  act  of  July  6, 1884.] 

Detailed  statement  of  expenditures  for  fiscal  year  ending  June  SO,  1901  ^  wUh  itemized  state- 
ment of  expenses  attached  as  required  by  the  above  act  of  Jvdy  5,  1S84. 


Character  of  work,  etc. 

Item  of  expense. 

Amount. 

Total. 

Repairs  of  Portage  levee 

Materials 

1884.52 
144.60 

"^Do T 

Labor  

Materials 

$1,029.02 

Repairs  of  Portage  lock 

91.25 
141.53 

'^Do 

Labor  

Materials 

232.78 

Repairs  of  waste  weir,  Fort  Winnebago 

28.72 
191.67 

Do .' 

Labor  

Materials 

220.89 

Repairs  of  Fort  Winnebago  lock 

1,746.00 
2,70L56 

"^Do .T 

Labor  and  transportation  . . 
Materials 

4,446.55 

Repairs  of  Montello  dam 

150.00 
67.98 

'Do 

Labor  

Materials 

217.98 

Rei>airs of  Montello  lock       .            ......       *. . 

29.88 
181.09 

Do 

Labor  

Materials 

160.42 

Repairs  of  Grand  River  dam 

100.00 
194.88 

'Do 

Labor  and  transportation .. 
Labor  

294.83 
10.16 

Repairs  of  Grand  River  lock 

Repairs  of  Berlin  lock 

do 

30.83 

Repairs  of  shops  and  lock  house  at  Berlin  lock. 
Do 

Materials 

66.  io 
75.68 

Labor  

Materials 

141.78 

Repairs  of  Manasha  channel  cribs 

126.86 
122.08 

'^Do 

Labor  

Materials 

248.94 

Renairs  of  Menasha  lock  house 

13.21 
8.76 

Do 

Labor  

Materials 

21.96 

Repairs  of  Appleton  revetment  wall 

427.88 
1,882.01 

1)0         

Labor  and  transportation .. 

2,309.89 

*  Not  printed. 
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Detailed  statemerU  of  expenditures  for  fiscal  year  ending  June  SO,  1901  y  e/c— Continued. 


Character  of  work,  etc. 

Item  of  expense. 

Amount. 

Total. 

Repairs  of  Appleton  upper  dam 

Labor  

$672.87 

Rebuilding  Appleton  second  lock 

Materials 

$9,840.56 
13,098.98 

Do 

Labor  and  transportation  . . 
Materials 

22,939.64 

Repairs  of  crib  wall  below  Appleton  third  lock. 
Do 

101.86 
88.12 

Labor  

Materials 

189.98 

Repairs  of  Appleton  fourth  lock  house 

29.77 
6.25 

Do 

Labor  

Materials 

36.02 

Repairs  of  head  wall.  Little  Chute  second  lock  . . 

156.25 
832.42 

Do 

Labor  

Labor  and  transportation . . 

488.67 
234.26 

Repairs  of  canal  banks  below  Little  Chute,  sec- 

ond lock. 
Repairs  of  Little  Chute  second  lock 

Materials 

7.80 
48.00 

Do 

Labor  

Materials 

65.80 
13.00 

Repairs  of  Little  Chute  combined  locks 

Repairs  of  waste  weir  at  Little  Chute  combined 

do 

146.00 
589.75 

locks. 
Do 

Labor  and  transportation . . 
Materials 

734.76 

Hei^ii^  of  Kftukannft  dam 

88.82 
49.30 

*Do 

X^bor 

Materials 

87.62 
28.24 

Repairs  of  Kaukauna  locks 

Construction  of  Kaukauna  dry  dock 

do 

779.49 
1,171.78 

Do 

Labor  

Materials 

1,96L27 
210.07 

Repairs  of  Rapide  Croche  lock 

Repairs  of  Rapide  Croche  dam 

do 

84.16 

Repai  rs  of  De  Pere  dam 

do 

27.50 

Lighting  lock,  Lower  Fox 

Oil 

12.64 

Survey  of  boundaries  of  Government  property. 
Dredging  bars  and  channels 

Labor  

2,118.65 

Fuel,  supplies,  etc 

714.59 
1,741.83 

Do 

T^bor 

Repairs  of  tug  Wolf 

Repairs  of  tug  Fox 

2.455.92 

Repairs  of  plant,  boats,  dredges,  etc 

899.91 
853.19 
249.29 
420.09 
718.31 
107.95 
127.66 
213.91 
128.24 

Do 

Do 

Repairs  of  dredge  No.  2 

Repairs  of  dredge  No.  4  ... . 

Repairs  of  dredge  No.  6 

Repairs  of  dredge  No.  7  ... . 

Materials 

Labor  

Miacellaneous 

Repairs  of  dredge  No.4 ... . 

Repairs  of  dredge  No.  6 

Repairs  of  dredee  No.  7  ... . 
Repairs  of  side  dump  scow 

Do 

Do 

Do 

Do 

Do 

Do 

3,208,55 

Special  repairs  of  dredging  plant 

1,412.28 

1,276.28 

271.25 

269.51 

256.18 
47.92 
66.92 

Do 

Do 

Do 

Do 

Repairs  of  side  dump  scow 

Do 

Repairs  of  80-foot  flat  scow. 
Labor  

Do 

Materials 

3,690.24 

Do 

1,867.25 
1,447.19 

Labor  and  transportation  . . 

Watchmen,  labor  and  trans- 
portation   

3,314.44 

Care  of  works  and  property 

2,016.93 
22L10 

Do 

Traveling  expenses  of  as- 
sistant   engineers,  over- 
seers, etc 

Lock  tenders'  services 

Messenger  and  gauge  keep- 
ers' services  

2,288.08 

Maintenance  of  navigation 

7,015.00 

513.88 
679.73 

Do 

Do 

Overseers,  laborers,  etc 

Salaries  of    asBlstant   en- 
gineers, clerks,  etc 

Rent  of  office,  Oshkosh 

Rentof  telephones  and  tolls 
Mileage  of  officers 

8,208.06 

Contingencies 

3,695.00 
800.00 
190.87 
89.21 
3.00 
1.58 
67.76 
66.16 
34.64 

Do 

Do 

Do 

Do 

Rent  of  P.  0.  box 

Do 

Telegrams 

Do 

Job  printing 

Do 

Stationery 

Do 

Envelopes 

4,437.71 

Total 

66,652.86 
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•  L  L  22. 

REMOVING  SUNKEN  VESSELS   OR  CRAFT  OBSTRUCTING  OR  ENDAN- 
GERING NAVIGATION. 

Removal  of  wreck  o^  stone  scow  from  Sturgeon  Bay  and  Lake  Mich- 
igan Ship  Canal^  Wuconsvn. — On  the  evening  of  November  20,  1900, 
a  flat  SCOW,  with  a  cargo  of  about  150  cords  of  stone,  sunk  in  Sturgeon 
Bay  and  L^ke  Michigan  Ship  Canal,  about  300  feet  from  the  easterly 
end  of  the  canal. 

The  scow,  which  was  owned  by  the  George  Pankratz  Lumber  Com- 
pany, of  Sturgeon  Bay,  Wis.,  was  in  tow  of  the  tug  Duncan  City  and 
hardly  reached  the  easterly  end  of  the  canal  when  another  tug  coming 
in  from  Lake  Michigan  compelled  the  master  of  the  Duncan  City  to 
slightly  change  its  course.  A  strong  current  was  running  through  the 
canal  from  Sturgeon  Bay  to  Lake  Michigan — the  tug  and  scow  moving 
in  the  same  direction.  While  changing  the  course  one  tow  line  parted, 
and  the  current  caused  the  scow  to  sheer  to  the  northerly  side  of  the 
canal,  where  it  collided  with  the  revetment;  the  current  then  swung 
the  stern  of  the  scow  until  it  collided  with  the  south  revetment. 

The  force  of  the  collision  so  seriously  damaged  the  scow  that  it  sunk 
in  a  few  minutes.  The  scow  was  150  feet  long,  10  feet  deep,  and  car- 
ried a  deck  cargo  about  5  feet  high.  Where  the  accident  occurred  the 
canal  is  but  130  feet  wide,  so  that  the  sinking  of  the  scow  completely 
blocked  the  channel,  rendering  immediate  measures  for  the  removal  of 
the  obstruction  imperative. 

Under  authority  of  section  20  river  and  harbor  act,  approved  March 
3, 1899,  the  United  States  assumed  control  of  the  wreck  and  operations 
for  its  removal  were  begun  at  once.  On  November  28  the  obstruction 
had  been  sufficiently  removed  to  permit  the  resumption  of  traffic 
through  the  canal,  and  on  November  30  all  obstructions  were  removed 
and  the  channel  cleared. 

No  blame  for  the  accident  attaches  to  the  master  of  the  Duncan  City; 
he  had  fully  complied  with  all  the  canal  regulations  as  to  length  and 
number  of  "tow  lines,  speed,  etc.  The  accident  was  due  to  parting  of 
one  of  the  tow  lines,  and  to  the  strong  current  in  the  canal. 

The  cost  of  the  removal  of  the  wreck  was  $715.12,  and  [)aid  from 
allotment  made  December  29,  1900,  from  the  permanent  indefinite 
appropriation  made  by  section  20,  river  and  harbor  act  of  March  3, 1899. 


LL  23. 


EXAMINATION  AND  SURVEY  OF  STURGEON  BAY  AND  LAKE  MICHI- 
GAN SHIP  CANAL,  .WISCONSIN. 

[Printed  In  House  Doc.  No.  117,  Pifty-slxth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  Decernhei'  S^  1900, 
Sir:  I  have  the  honor  to  submit  herewith  copies  of  reports  by  Capt. 
J.  G.  Warren,  Corps  of  Engineers,  dated  June  28,  1900,  and  Novem- 
ber 24,  1900,  upon  preliminary  examination  and  survey,  respectively, 
authorized  by  the  emergency  river  and  harbor  act  approved  June  6, 
1900,  as  follows: 

Stuiigeon  Bay  and  Lake  Michigan  Ship  Canal  [Wisconsin]:  With  a  view  to  deep- 
ening the  Sturgeon  Bay  and  Cake  Michiffan  Ship  Canal  to  eighteen  feet;  said 
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improvement  to  begin  at  the  Lake  Michigan  end  of  said  waterway  and  to  continue 
throughout  the  length  of  said  canal  and  in  the  watezs  of  Sturgeon  Bay  so  far  as  is 
necessary  to  secure  a  navigable  channel  having  a  depth  of  eighteen  feet  of  water 
from  lake  Michigan  to  the  waters  of  Green  Bay. 

By  the  terms  of  the  act  the  object  of  the  proposed  improyement  is 
to  secure  a  navigable  channel  having  a  depth  of  18  feet,  which  will 
require  dredging  to  a  depth  of  21  feet  below  the  datum  of  harbor 
improvement.  The  plan  presented  for  obtaining  the  desired  chan- 
nel consists  primarily  of  dredging  from  the  21 -foot  contour  in  Lake 
Michigan  to  the  21-foot  contour  m  Sturgeon  Bay,  supplemented  by 
rock  removal  and  certain  revetment  work,  and  tlie  cost  of  the  entire 
project  is  estimated  at  $218,000.  An  alternate  estimate  is  also  sub- 
mitted, which  includes  1,000  feet  of  pier  extension  at  the  Lake  Michigan 
entrance  to  the  canal,  but  Captain  Warren  recommends  that  this  latter 
plan  be  not  adopted  until  tiie  dredging  plan  shall  have  proved  unsatis- 
factory. 

In  the  opinion  of  the  local  officer,  the  proposed  improvement  of  the 
canal  and  its  connecting  waters  is  justified  by  the  present  and  pros- 
pective needs  of  commerce,  and  his  views  are  fully  concurred  in  by 
the  division  engineer.  Col.  J.  W.  Barlow,  Corps  of  Engineers. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
JBrig.  Gen,,  Chief  of  Enmneer%^ 

U.  S.  Army* 
Hon.  EuHU  Root, 

Secretary  of  Wwr. 


PRELIMINARY  EXAMINATION  OP  STURGEON  BAT  AND  LA3IE  MICHIOAN 
SHIP  CANAL,  WISCONSIN,  WITH  A  VIEW  TO  DEEPENING  THE  SAME  TO 
18  FEET, 

United  States  Engineer  Opfiob, 

Milwaukee^  Wis. ,  Jwne  28^  1900. 
General:  I  have  the  honor  to  submit  the  following  report  upon  a 
preliminary  examination  made  in  pursuance  to  instructions  contained 
m  letter,  office  of  the  Chief  of  Engineers,  United  States  Army,  dated 
June  13, 1900^  and  to  comply  with  requirements  of  an  item  contained 
in  section  2,  nver  and  harW  act,  approved  June  6,  1900,  as  follows: 

Stoi^geon  Bay  and  Lake  Michigan  Ship  Canal:  With  a  view  to  deex)ening  the  Stur- 
geon Bay  and  Lake  Michigan  Ship  Canal  to  eighteen  feet;  said  improvement  to  begin 
at  the  Lake  Michigan  end  of  said  waterway  and  to  continue  throughout  the  length  of 
said  canal  and  in  the  waters  of  Stnreeon  Bay  so  far  as  is  necessary  to  secure  a  navi- 
gable channel  having  a  depth  of  eighteen  feet  of  water  from  Lake  Michigan  to  the 
waters  of  Green  Bay. 

By  act  approved  April  10, 1866,  the  United  States  granted  to  the 
State  of  Wisconsin  200,000  acres  of  land  to  aid  in  the  construction  of 
a  breakwater  and  a  harbor  and  ship  canal,  to  connect  the  waters  of 
Green  Bay  with  the  waters  of  Lake  Michigan.  This  grant  was  accepted 
by  the  State  of  Wisconsin  and  turned  over  to  the  Sturgeon  Bay  and 
I^ke  Michigan  Ship  Canal  and  Harbor  Company  by  act  of  the  legis- 
lature of  the  State  of  Wisconsin,  approved  Marcn  5, 1868. 

On  the  8d  of  March,  1873,  the  tlnited  States  undertook  the  con- 
struction of  what  was  termed  a  harbor  of  refuge  at  tiie  entrance  of 
the  Sturgeon  Bay  Canal,  which  relieved  the  State  of  Wisconsin  of  a 
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part  of  the  work  required  by  the  original  act.  >This  harbor  was  com- 
pleted in  1884:,  and  a  channel  of  navigable  width,  17  feet  deep  below 
the  plane  of  harbor  improvements  obtained,  leading  from  Lake  Michi- 
gan to  the  eastern  entrance  of  the  canal,  at  a  cost  to  date  for  construc- 
tion and  maintenance  of  about  $188,000. 

The  Canal  Company  from  1872  to  1881  constructed  the  canal, 
without  locks  or  gates,  7,200  feet  long,  100  feet  wide  at  the  water  sur- 
face, and  16  feet  deep  below  the  plane  of  harbor  improvements,  and 
in  continuation  of  the  canal  proper,  dredged  a  channel  in  Sturgeon 
Bay  6,100  feet  long,  of  about  the  same  dimensions  as  the  canal.  Of 
the  14:,400  linear  feet  of  canal  banks,  8,437  feet  were  provided  with 
pile  revetments. 

April  25, 1893,  the  United  States  assumed  possession  of  the  canal  by 
the  payment  of  $81,833  to  the  canal  company.  Since  then  the  canal 
has  Deen  increased  in  width  to  130  feet  for  its  entire  length  by  off- 
setting the  north  revetment  30  feet,  and  rebuilding  and  extending  the 
revetments  upon  the  rectified  line.  For  increasing  its  minimum  width 
to  160  feet,  tne  south  revetment,  by^  a  similar  offset,  is  in  process  of 
reconstruction,  and  at  this  date  requires  the  rebuilding  of  about  8,000 
feet  to  complete  it. 

Three  thousand  one  hundred  and  forty  vessels,  carrying  1,417.112 
net  tons,  passed  through  the  canal  during  the  calendar  year  enaing 
December  31, 1899,  being  an  increase  of  about  82  per  cent  since  the 
United  States  took  control  of  it  in  1893. 

In  this  connection  I  quote  the  conclusions  of  the  Board  of  Engi- 
neers, dated  December  3,  1886,  printed  in  Annual  Report  of  Chief  of 
Engineers  for  1887,  pages  2021-2037,  as  to  the  importance  of  this 
work  as  a  harbor  of  refuge,  in  which  conclusions  I  fully  concur: 

*  *  *  Stoigeou  Bay  is  the  true  harbor  of  refuse,  and  to  make  it  available  as 
such  an  ample  hean  should  be  excavated,  the  canal  deepened,  and  works  constructed 
in  Lake  Michigan  exterior  to  the  existing  works  of  protection  at  the  canal  entrance. 
The  conversion  of  Sturgeon  Bay  into  a  harbor  of  reiuge  accessible  through  the  Stur- 
geon Bay  Canal  to  all  vessels  which  navigate  the  Great  Lakes  would  add  security  to 
their  shipping  and  may  be  regarded  as  a  public  necessity.    *    *    ♦ 

The  present  depth  of  water  is  inadequate  for  the  class  of  vessels 
that  would  make  use  of  this  waterway,  as  several  of  them  were 
reported  to  have  touched  bottom  while  passing  through  during  the 
past  year.  Menominee  Harbor,  Michigan  and  Wisconsin,  is  already 
provided  with  a  depth  of  20  feet  below  the  datum  plane,  and  a  plan 
has  been  recommended,  and  now  awaits  the  action  of  Congress,  for 
deepening  the  channel  of  Green  Bay  Harbor  to  20  feet.  Vessels  irom 
tliese  harbors  bound  for  Chicago,  Milwaukee,  and  other  ports  of  Lake 
Michigan  would  naturally  seek  passage  through  the  canal  were  there 
a  sufficient  depth  of  water  for  tnem  to  pass  through  in  safety. 

While  this  office  now  has  soundings  of  recent  date  upon  which  an 
approxiniate  estimate  of  the  necessary  dredging  could  be  based,  it  is 
known  that  rock  will  be  encountered  at  and  near  the  eastern  entrance 
to  the  canal,  and  it  is  possible  that  it  may  be  found  elsewhere;  there- 
fore a  careful  survey  should  be  made  to  insure  a  reliable  estimate. 

If  the  survey  could  be  begun  on  or  before  the  16th  of  July*  an 
allotment  of  $1,000  from  the  act  approved  June  6,  1900,  woula  be 
sufficient,  as  a  plant  owned  by  the  Government  now  at  Sturgeon  Bay 
could  be  advantageously  used  for  that  purpose.  If  delayed  mucn 
beyond  that  date,  it  is  estimated  that  the  sum  of  91,500  would  be 
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required,  as  additional  plant  would  have  to  be  obtained,  and  the 
weather  would  cause  delays  that  would  materially  increase  its  cost. 

For  the  reasons  stated  herewith  and  the  demands  of   commerce, 
present  and  prospective,  I  am  of  the  opinion  that  the  harbor  and  canal 
at  Sturgeon  Bay  is  worthy  of  improvement  by  the  United  States,  and 
I  therefore  recommend  that  a  survey  be  made. 
Very  respectfully,  your  obedient  servant, 

J.  G.  Warren, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chi^f  of  En^ineet's^  JJ.  S.  A* 
(Through  the  Division  Engineer.) 

[First  indorBement.] 

U.  S.  Engineer  Office,  Northwest  Division, 

JVew  York,  July  3,  1900. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army,  concurring  in  the  views  and  recommendations  of  the  district 
engineer. 

J.  W.  Barlow, 
Colonel^  Corps  of  Engineers^ 

Division  Engvneer. 

[Second  Indoraement.] 

Office  Chief  op  Engineers, 
U.  S.  Armt, 
July  10,  1900. 
Respectfully  submitted  to  the  Secretarjr  of  War. 
Under  the  provisions  of  the  emergency  river  and  harbor  act  approved 
June  6, 1900,  a  preliminary  examination  has  been  made  of  the  Sturg^eon 
Bay  and  Lake  Michigan  Ship  Canal,  Wisconsin  (full  text  of   item 
quoted  within). 

For  the  reasons  given  the  canal,  which  is  the  property  of  the  United 
States,  is  reported  to  be  worthy  of  enlargement  to  meet  the  demands 
of  the  present  and  prospective  commerce,  and  I  recommend  that  a 
suiTey  be  made  and  the  cost  of  improvement  be  estimated. 

A.  Mackenzie, 
Acting  Chief  of  Engmeers. 

[Third  indoisement] 

War  Department, 

Jvly  11^  1900. 
Approved  as  recommended  by  the  Acting  Chief  of  Engineers. 

Elihu  Root, 
Secreta/ry  of  War. 


SURVEY  OF    sturgeon    BAT    AND    TAKE    MICHIGAN    SHIP    CANAL,   WIS- 
consin, with  a  view  to  deepening  the  same  to  18  feet. 

United  States  Engineer  Office, 
Mikocmkee,  Wis.^  November  ^4^  1900. 
General:  I  have  the  honor  to  submit  the  following  report  upon 
the  survey  of  the  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  made 


Digitized  by  VjOOQIC 


2974   BEPOBT  OF  THE  OHIEF  OF  ENGINEEB8,  U.  8.  ARMY. 

in  compliance  with  an  item  contained  in  section  2  of  the  act  of  Con- 
gress approved  June  6,  1900^  "making  provision  for  emergencies  in 
river  and  harbor  works  for  certain  surveys,  and  for  the  diversion  of 
certain  appropriations  or  modification  of  provisions  heretofore  made/' 
which  reads  as  follows: 

Stui]^eou  Bay  and  Lake  Michi^n  Ship  Canal:  With  a  view  to  deepening  the  Stor- 
eeon  Bay  and  Lake  Michigan  Ship  Canal  to  eighteen  feet;  said  improvement  to 
begin  at  the  Lake  Michigan  end  oi  said  waterway  and  to  continue  throughout  the 
length  of  said  canal  and  in  the  waters  of  Sturgeon  Bay  as  for  as  is  neoeesaiT  to  secure 
a  navigable  channel  having  a  depth  of  eighteen  feet  of  water  from  Lake  Michigan  to 
the  waters  of  Green  Bay. 

The  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal  is  an  important 
waterway  connecting  the  waters  of  X^ake  Michigan  with  those  of 
Green  fiiay,  through  an  arm  of  the  latter,  known  as  Sturgeon  Bay,  the 
head  of  which,  in  its  natural  condition,  was  separated  from  Lake  Mich- 
igan by  a  narrow  neck  of  land  about  1$  miles  wide,  having  a  max- 
imum elevation  above  the  lake  level  of  about  28  feet.  This  canal  was 
constructed  during  the  years  1872  to  1881  by  the  Sturgeon  Bay  and 
Lake  Michigan  Ship  Canal  and  Harbor  Company,  a  corporation  organ- 
ized under  uie  laws  of  the  State  of  Wisconsin. 

The  purpose  of  this  canal  was  to  shorten  the  sailing  distance  from 
the  southern  part  of  Lake  Michigan  to  Green  Bay  ports  by  from  50 
to  75  miles,  and  to  avoid  the  dangers  of  the  natural  passage  known  as 
**  Death's  Door,"  which  lies  between  Washington  Island  and  the  north- 
erlv  end  of  the  peninsula  separating  Green  Bay  from  Lake  Michigan, 
ana  in  which  passage  many  disasters  have  occurred. 

Complete  histories  of  the  canal  and  descriptions  of  the  work  done 
by  the  canal  company  are  contained  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1883,  pages  1657-1678,  and  1887,  pages  2017-2037. 

As  constructed  by  tiie  canal  company,  the  canal  was  7,200  feet  long 
and  100  feet  wide  at  the  water  surface,  with  a  depth  of  14  feet  below 
the  present  datum  plane  of  harbor  improvements,  the  latter  plane  being 
3.06  feet  below  the  high- water  mark  of  1838,  and  identical  with  that 
to  which  soundings  given  on  the  lake  survey  charts  are  referred.  The 
canal  was  without  locks  or  gates,  and  of  the  14,400  linear  feet  of  canal 
banks,  8,487  linear  feet  were  provided  with  pile  revetments. 

The  act  of  July  13, 1892,  appropriated  181,833  for  the  purchase  of 
the  canal  by  the  Government,  and  on  April  25, 1893,  the  United  States 
took  possession.  The  project  for  the  improvement  of  the  canal, 
adopted  in  1894,  provided  for  building  about  6,000  linear  feet  of 
revetment,  to  complete  the  protection  of  the  canal  banks;  the  new 
revetments  to  be  set  back  30  feet  on  each  side,  thereby  making  the 
portion  of  the  canal  to  be  revetted  160  feet  wide  at  the  water  surface; 
building  2,000  linear  feet  of  fender  piling;  and  dredging  to  obtain  a 
depth  of  15  feet  below  the  datum  plane  of  harbor  improvements. 

In  1896  the  project  was  modified  so  as  to  provide  for  a  width  of  250 
feet  between  revetments  for  the  westerly  1,000  feet  of  the  canal,  and 
for  the  dredging  and  maintenance  of  a  channel  200  feet  wide  and  15 
feet  deep  below  the  datum  plane  of  harbor  improvements,  from  the 
westerly  end  of  the  canal  to  deep  water  in  Sturgeon  Bay.  It  also  pro- 
vides that  whenever  the  old  revetments  built  by  the  canal  company  are 
replaced,  they  shall  also  be  set  back  30  feet  upon  the  line  provided  in 
the  project  oi  1894,  so  as  to  give  a  width  of  160  feet  between  them  upon 
the  main  canal  trunk. 

The  estimated  cost  of  the  original  project  and  modification  is 


Digitized  by  VjOOQIC 


APPENDIX   L   L REPOHT   OF  MAJOR   WARREN.  2975 

$113,600,     (See  Annual  Reports  of  the  Chief  of  Engineers  for  1894, 
p.  2057,  and  for  1897,  p.  2661.^    Of  this  amount  there  has  been  appro- 

griated  (80,000,  exclusive  or  purchase  money,  leaving  a  balance  of 
33,600  unappropriated  under  the  present  approved  project. 

At  the  present  time  the  entire  canal,  with  the  exception  of  361 
linear  feet  at  the  westerly  end,  is  provided  with  revetments,  and  a 
depth  of  16  feet  below  datum  is  mamtained.  The  north  revetment 
has  been  entirely  rebuilt,  and  work  of  rebuilding  the  south  revetment 
is  in  progress;  it  is  estimated  that  by  the  close  of  the  present  working 
season,  the  south  revetment  will  be  rebuilt  on  the  new  line  with  the 
exception  of  about  1,000  feet  at  the  easterly  end. 

The  so-called  "harbor  of  refuge"  at  the  easterly  entrance  to  the 
canal  really  constitutes  part  of  the  canal.  As  a  harbor  of  refuge  it  is 
valueless,  but  as  an  exterior  work,  affording  a  safe  entrance  to  the 
canal  in  stormy  weather,  it  is  absolutely  essential. 

The  original  project  for  this  harbor  of  refuge,  adopted  in  1873,  pro- 
vided for  two  converging  piers  inclosing  a  triangular  area  of  about  10 
acres.  This  project  was  modified  in  1880,  so  as  to  increase  the  width 
of  entrance  from  235  to  335  feet,  and  the  depth  of  channel  to  17  feet 
below  the  present  datum  plane  of  harbor  improvements.  The  piers 
were  completed  in  1884  and  the  dredging  in  1886;  since  then  the  expend- 
itures for  the  harbor  of  refuge  have  been  for  maintenance  only. 

As  stated  in  Annual  Report  for  1900,  the  harbor  of  refuse  and  the 
cand  form  practically  one  work,  and  for  the  purposes  of  mis  report 
they  will  be  so  considered. 

In  compliance  with  the  letter  from  the  office  of  the  Chief  of  Engi- 
neers, dated  August  26,  1900,  a  survey  of  the  canal  and  connecting 
channels,  extending  from  deep  water  in  Lake  Michigan  to  deep  water 
in  Sturgeon  Bay  has  been  made.  The  results  of  this  survey  are 
embodi^  in  the  six  maps^  forwarded  herewith,  upon  which  the  pro- 
posed, channel  has  been  laid  down. 

Hie  act  specifies  ^^a  navigable  channel  having  a  depth  of  eighteen 
feet  of  water."  It  has  been  assumed  that  a  depth  of  18  feet  at  the 
lowest  staffe  of  Lake  Michigan  is  what  is  intended.  From  records  of 
water  levels  kept  at  Milwaukee  and  at  the  canal,  it  appears  that  the 
water  has  a  minunum  stage  of  about  2i  feet  below  the  datum  plane  of 
harbor  improvements.  In  order,  therefore,  to  secure  a  navigable  depth 
of  18  feet  at  all  times,  a  depth  of  at  least  20^  feet  below  datum  will  be 
required.  I  have  therefore  made  the  estimates  given  herein  for  a 
channel  having  a  depth  of  21  feet  below  the  datum  plane  of  harbor 
improvements,  and  assume  that  to  be  the  intent  of  the  act. 

The  fact  that  the  depth  of  channel  at  Menominee  Harbor,  Michigan 
and  Wisconsin,  has  been  increased  to  20  feet,  and  that  in  compliance 
with  section  22,  river  and  harbor  act  of  March  3, 1899,  surveys  have 
been  made  and  reports  submitted  recommending  a  20-foot  channel  in 
Menominee  River  and  at  Green  Bay  Harbor,  Wisconsin,  would  seem 
to  justify  the  foregoing  assumption,  as  Menominee  and  Green  Bay  are 
the  two  most  important  harbors  in  Green  Bay  that  would  make  use  of 
the  canal.  Furtnermore,  it  is  assumed  that  tne  proposed  channel  is  to 
be  available  for  the  largest  vessels  on  the  lakes;  therefore  the  depth  of 
the  channel  connecting  lakes  Erie  and  Huron  should  govern. 

The  plan  proposed  for  obtaining  this  channel  consists  primarily  of 
dredging  from  the  21-foot  contour  in  Lake  Michigan  to  the  21-foot 
contour  in  Sturgeon  Bay. 

^Two  of  these  mape  were  printed  in  House  Doc.  No.  117,  Fifty-eizth  CougresB, 
second  seBsion;  they  are  not  reprinted. 
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It  is  proposed  to  dredge  a  channel  600  feet  wide  from  the  outer  ends 
of  the  piers  at  the  Lake  Michigan  end  of  the  canal,  as  is  shown  by 
heavy  broken  red  lines  on  map  of  harbor  of  refuge.  It  is  believed 
that  this  channel  can  be  maintained  by  dredging^  more  cheaply  than  by 
extending  the  piers  to  the  21-foot  contour,  Experience  nad  at  Mil- 
waukee Harbor,  where  a  similar  dredging  plan  was  adopted,  justifies 
the  attempt  at  least  of  maintaining  the  unprotected  channel. 

It  is  believed  that  the  currents  passing  through  the  canal  will,  by 
their  scouring  action,  maintain  the  required  depth  of  channel.  The 
currents  flow  in  both  directions  through  the  canal,  but  the  prevailing 
current  is  from  Sturgeon  Bay  to  Lake  Michigan.  Currents  having  a 
velocity  of  8  or  4  miles  per  hour  are  not  uncommon,  and  their  scour- 
ing action  is  plainly  Shown  on  sheet  No.  1,  map  of  head  of  Sturgeon 
Bay,  accompanying  this  report,  where,  as  indicated  by  the  contours, 
steep  banks  have  l^n  maintained  on  each  side  of  the  artificial  channel, 
with  but  little  dredging. 

Furthermore,  the  reef  shown  on  map  as  lyii^  about  600  feet  south- 
erly from  the  harbor  entrance  now  serves  to  break  the  seas  runninj^ 
from  a  southerly  direction.  Should  the  harbor  piers  be  extended  this 
benefit  would  be  lost,  and  it  might  become  necessary  to  build  a  break- 
water in  order  to  make  entrance  to  the  harbor  and  canal  safe  at  all 
times. 

But  as  experience  may  show  that  an  unprotected  channel  can  not  be 
satisfactorily  and  economically  maintained,  an  extension  of  each  pier 
by  500  feet  is  shown  on  the  map.  It  is  recommended,  however,  that 
this  latter  plan  be  not  adopted  until  the  dredging  plan  shall  have  proved 
unsatisfactory. 

From  the  outer  ends  of  the  piers  to  the  westerly  end  of  the  canal  it 
is  proposed  to  dredge  a  channel  of  the  required  depth,  the  width  of 
this  channel  varying  from  297  feet  at  the  entrance  to  130  feet  at  the 
head  of  the  canal  proper.  This  latter  width  is  to  be  maintained  through 
the  canal  to  a  point  6,200  feet  from  its  easterly  end,  from  which  latter 

Soint  a  channel  200  feet  wide  is  to  be  dredged  throughout  the  remain- 
er  (1,000  feet)  of  the  canal  and  in  Sturgeon  Bay.  as  shown  on  ma^ 
of  same  by  heavy,  broken,  red  lines,  untu  a  natural  depth  of  21  feet  is 
reached. 

At  the  easterly  end  (lake  entrance)  of  the  canal,  and  in  the  harbor 
of  refuge,  rock  will  be  encountered  on  the  south  side  of  canal  and  chan- 
nel. A  careful  examination  was  made  of  this  rock  by  means  of  a 
water  jet,  and  its  depth  below  datum  determined,  and  from  data  thus 
obtained  the  estimate  of  the  quantity  to  be  removed  has  been  prepared. 
In  laying  down  the  lines  of  the  proposed  channel,  some  changes 
have  been  made  in  the  courses  of  the  present  channel.  As  shown 
upon  Sheet  No.  1,  map  of  head  of  Sturgeon  Bay,  the  present  channel 
is  not  precisely  in  line  with  the  canal.  It  ia  proposed  that  the  new 
channel  shall  be  dredged  in  direct  line  with  the  canal.  The  present 
channel  makes  an  angle  in  the  drawbridge  at  the  city  of  Sturgeon  Bay. 
It  is  proposed  to  omit  this  angle,  and  lay  a  straight  course  through  the 
bridge.  This  will  necessitate  a  change  in  the  drawbridge;  but  the 
present  structure  has  already  been  complained  of  as  affording  an  open- 
ing of  insufficient  width  for  the  passage  of  vessels  now  using  the 
waterway.  With  vessels  of  greater  draft  and  beam,  usin^  the  canal 
and  connecting  channels,  the  present  draw  will  certainly  be  insufficient 
and  a  clear  width  of  not  less  than  100  feet  will  be  required.    As  this 
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will  require  an  extensive  remodeling  of  the  existing  structure,  it  is 
thought  best  to  so  fix  the  channel  that  no  turn  will  have  to  be  made  in 
the  draw. 

It  is  also  proposed  to  increase  the  width  of  channel  at  the  angles  in 
same,  so  as  to  afford  additional  room  for  large  vessels  when  chiuiging 
course. 

The  estimated  cost  of  the  proposed  improvement  is  as  follows: 

Completion  of  present  project $33,500 

Removing  3,000  cubic  yards  rock,  at  $6  per  yard 15,000 

Dredging  1,500,000  cubic  yards,  at  10  cents 150,000 

Oontmgendes 19,500 

218,000 

The  foregoing  estimate  makes  no  provision  for  extending  the  har- 
bor piers,  as  for  reasons  already  stated  it  is  thought  best  to  defer  such 
extension  until  the  necessity  therefor  shall  be  more  fullv  demonstrated. 
Should  such  extension  become  necessaiy,  it  is  proposed  to  extend  each 

Jder  500  feet,  by  6  timber  cribs,  each  100  feet  by  24  feet,  sunk  on  a  pile 
oundation,  filled  with  stone  and  riprapped,  and  provided  with  a  per- 
manent concrete  superstructure.  The  total  estimate  for  the  proposed 
improvement  would  then  be  as  follows: 

Completion  of  present  project $33,500 

Removing  3,000  cubic  yards  rock,  at  |5  per  yard 15, 000 

Dredging  1,500,000  cubic  yards,  at  10  cents 150,000 

l,t)00  linear  feet  pier  extension,  at  $100  per  foot 100,000 

Contingencies 29,500 

328,000 

The  commercial  importance  of  this  waterway  has  been  fully  estab- 
lished, and  since  the  purchase  of  the  canal  by  the  United  States,  and 
the  abolishment  of  tolls,  the  tonnage  passing  through  the  canal  has 
greatly  increased.  The  following  table  shows  the  number  of  vessels 
and  tonnage  passing  through  the  canal  for  eight  years  from  1892  to 
1899,  both  inclusive: 

Arrivals  and  departures  of  vessel. 


steam. 

SaU. 

Unrigged.i 

Total. 

Year. 

Num- 
ber. 

Net  tons. 

Num- 
ber. 

Nettona. 

Num- 
ber. 

Net  tons. 

Num- 
ber. 

Net  tons. 

since 
1892. 

1892 

1,876 
i;968 
2,086 
2,102 
2,068 
2,128 
2,002 

406,126 
608,926 
807,924 
822,767 
813,611 
722,166 
658,640 
748,294 

1,966 
2,026 
1668 
1482 
1,6S8 
1264 
i;868 

490,200 
402,889 
899,689 
816,840 
289,112 
297,755 
194,987 
268,070 

4,166 
4,150 
4,202 
8,949 
4  081 
4,414 
8,776 
8:840 

898.826 
1,037,788 
1,239,681 
1,804,416 
1.668,148 
1,686,981 
1,286,885 
1,417,112 

PareenL 

1898 

282 
140 
289 
486 
734 
460 
488 

40,978 
82,118 
166,818 
476,426 
666,061 
487,868 
410,148 

16.17 

1894 

88.76 

1895 

46.02 

1896 

74.42 

1897 

88.78 

1898 

48.94 

1899 

68.68 

>  Gar  ferry  barges,  stone  scows,  and  similar  craft 

During  1892  the  canal  was  owned  and  operated  by  the  canal  com- 
pany, and  tolls  were  charged.  Since  then  tolls  have  been  abolished 
and  the'canal  has  been  deepened  to  15  feet  and  widened. 

A  large  number  of  vessels  annually  make  use  of  the  canal  to  seek 
shelter  from  severe  storms  in  the  quiet  waters  of  Sturgeon  Bay.  Full 
statistics  of  the  number  and  class  of  vessels  making  such  use  of  the 
ENG  1901 ^187 
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canal  are  given  in  the  Annual  Reports  of  the  Chief  of  Engineers 
under  the  report  on  improvement  of  Sturgeon  Bay  and  Lake  Michigan 
Ship  Canal. 

Tne  present  depth  of  15  feet  in  the  canal  does  not  permit  the  largest 
class  of  vessels  to  use  Sturgeon  Bay  as  a  harbor  of  refuge,  and  even 
those  craft  whose  draft  is  such  as  to  allow  them  to  pass  through  the 
canal  are  compelled  to  pass  some  distance  down  the  bay  before  reach- 
ing anchorage  ground.  Should  the  canal  and  connecting  channels  be 
deepened  to  21  feet,  the  largest  vessels  seeking  shelter  in  Sturgeon 
]^y  would  be  compelled  to  go  below  the  brieve  in  order  to  reach 
anchorage  ground.  It  mav  therefore  become  advisable  and  necessary, 
in  the  interests  of  general  navigation,  at  some  future  time  to  dredge 
an  artificial  basin  near  the  head  of  Sturgeon  Bay  to  provide  anchorage 
ground  for  the  largest  vessels  seeking  shelter. 

In  this  connection  attention  is  especially  invited  to  fourth,  fifth,  and 
sixth  conclusions  of  the  Board  of  Engineer  Officers,  puolished  in 
Annual  Report  of  the  Chief  of  Engineers  for  1887.  Part  8,  page  2036. 

The  canal  and  connecting  channels  are  considered  worthy  of  the  pro- 
posed improvement,  which  is,  in  my  opinion,  justified  by  the  neeos  of 
present  and  prospective  commerce. 

Very  respectfully,  your  obedient  servant, 

J.  G.  Warren, 
Captain^  Corps  of  Ikgmeers. 

Brig.  Gen.  John  M.  WnjsoN, 

Chief  of  Engineers^  U.  8.  A. 

(Through  the  Division  Engineer.) 

[First  indorsement] 

U.  S.  Engineer  OrrioB,  Northwest  Division, 

New  T<yrk^  November  26, 1900. 
Bespectf ully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

I  concur  fully  in  the  opinion  of  the  district  engineer  that  ^^the  canal 
and  connecting  channels  are  worthy  of  the  proposed  improvement," 
and  reconunend  that  the  project  receive  favorable  consideration. 

J.  W.  Barlow, 
CdUmd^  Corps  of  Engmeers^ 

Dimsion  Engvneer. 


L  L  24. 


PRELIMINARY  EXAMINATION  OF  MANITOWOC  HARBOR.  WITH  A  VIEW 
OF  MAKING  A  HARBOR  OF  REFUGE  WITH  A  DEPTH  OF  NOT  LESS 
THAN  20  FEET. 

[Pxlnted  in  House  Doc  No.  96,  Fifty-sixth  CongreflB,  second  seaslon.] 

Office  of  the  Chief  of  Engineers, 

United  States  Armt, 
Washington,  November  W,  1900. 
Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Con- 
gress report,  dated  June  23,  1900,  by  Capt.  J.  G.  Warren,  Corps  of 
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Engineers,  upon  preliminary  examination  of  Manitowoc  Harbor,  Wis- 
conjsin,  'Svitn  a  view  of  making  a  harbor  of  refuge  with  a  depth  of 
not  les8  than  20  feet,"  authorized  by  the  emergency  river  and  harbor 
act  approved  June  6,  1900. 

Very  respectfully,  3^our  obedient  servant, 

JoTTx  M.  Wilson, 
Brig.  Gen,^  Chief  of  Enainein'ii^ 

U.  S.  Army, 
Hon.  Elihu  Root, 

Secretm^  of  War. 


report  of  capt.  j.  g.  warren,  corps  of  engineers. 

United  States  Engineer  Office, 

Milwaulcee^  Wis,  ^  June  2S^  1900. 
General:  I  have  the  honor  to  submit  the  following  report  upon  a 
preliminary  examination,  made  in  pursuance  to  instructions  contained 
in  letter,  OflSce  of  the  Chief  of  Engineers,  United  States  Army,  dated 
June  13,  1900,  and  to  comply  with  requirement  of  item  contained  in 
section  2,  river  and  harbor  act  approved  June  6,  1900,  as  follows: 

Manitowoc  Harbor:  With  a  view  of  making  a  harbor  of  refuge  with  a  depth  of  not 
less  than  twenty  feet. 

The  improvement  of  this  harbor  was  begun  by  private  enterprise  in 
the  summer  of  1843,  a  small  party  of  men,  with  a  yoke  of  oxen  and  the 
use  of  a  scraper,  being  employed  for  the  purpose  of  opening  a  channel 
2i  feet  deep  across  the  bar,  at  the  moutn  of  the  river,  to  admit  the 
passage  of  the  schooner  Solwnan  Junecm  from  the  river  to  Lake 
Michigan.     The  object  sought  was  accomplished  in  three  days. 

The  original  project  adopted  in  1852  provided  for  the  construction 
^f  parallel  piers  and  dredging  between  them  for  the  formation  of  a 
channel  12  feet  deep.  In  accordance  with  subsequent  modifications 
the  channel  has  been  increased  in  depth  to  20  feet,  and  a  breakwater 
400  feet  long,  built  in  1895,  to  afford  protection  from  northeasterly 
storms;  its  outer  end  is  500  feet  east  of  the  north  pierhead.  The 
required  depth  of  channel  was  obtained  in  1898.  In  order  to  obtain 
the  20-foot  channel  the  south  pier  was  extended  500  feet  in  1897, 
bringing  its  outer  end  just  abreast  of  the  southeasterly  end  of  the 
breakwater.  It  is  said  by  parties  interested  in  navigation  that  the 
breakwater  served  well  the  purpose  for  which  it  was  designed  until 
the  south  pier  extension  was  completed.  Since  then  the  northeasterly 
seas  have  a  free  passage  into  the  harbor,  and  consequently  the  object 
for  which  the  breakwater  was  built  is  defeated. 

An  item  in  the  river  and  harbor  act  approved  March  3,  1899,  pro- 
vided for  a  survey  with  plan  and  estimate  of  cost  of  works  required  to 
remedy  this  difficulty,  and  under  date  of  December  12, 1899,  a  report^ 
was  submitted  recommending  that  the  breakwater  be  extended  in  an 
easterly  direction  for  a  distance  of  400  feet  on  a  line  parallel  with  the 
south  pier  extension,  and  about  295  feet  distant  therefrom,  at  an 
estimated  cost  of  $37,000.     This  plan  was  approved  by  the  division 

*  Printed  in  House  Doc.  No.  233,  Fifty-sixth  Congress,  first  session,  and  also  in 
Annual  Report  of  the  Chief  of  Engineers  for  1900,  page  3761. 
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engineer,  and  by  the  Chief  of  Engineers,  and  now  awaits  the  action  of 
Congress. 

Manitowoc  is  situated  at  the  mouth  of  the  Manitowoc  River,  on  the 
west  shore  of  Lake  Michigan  and  about  77  miles  north  of  Milwaukee. 
Its  population  in  1895  was  9,427.  It  is  the  teiminus  of  a  division  of 
the  Wisconsin  Central  Railway,  and  an  important  station  on  one  of  the 
divisions  of  the  Chicago  and  Jsorthwestem  Railway.  It  is  thus  pro- 
vided with  rail  transportation  to  west,  north,  and  south.  Both  the 
Flint  and  Pere  Marquette  Railway  Company  and  the  Ann  Arbor  Rail- 
road Company  operate  car-ferry  lines  between  Manitowoc  and  ports 
on  the  eastern  shore  of  Lake  Michigan,  and  the  Goodrich  Transporta- 
tion Company  operates  a  daily  line  of  steamers  to  ports  on  the  western 
shore  of  Lake  Michigan  and  m  Green  Bay.  Manitowoc  is  also  a  port 
of  call  for  steamers  or  the  Lehigh  Valley  Transportation  Company  and 
the  Erie  and  Western  Transportation  Company  that  ply  between 
Chicago  and  Bujffalo. 

The  general  commerce  of  the  lakes  is  benefited  by  the  facilities  that 
this  harbor  affords.  During  storms  its  shelter  is  sought  by  many 
masters  of  vessels,  and  unseaworthy  craft  are  also  brought  nere  for 
repairs  at  the  shipyard  and  dry  docfe. 

The  principal  exports  by  way  of  the  harbor  are  grain  and  flour,  and 
the  principal  imports  are  coal  and  coke. 

Manitowoc  is  already  provided  with  a  channel  295  feet  wide  at 
entrance,  20  feet  in  depth,  protected  by  substantial  piere,  and  a  break- 
water 400  feet  long.  A  plan  has  also  been  submitted  for  its  extension 
4:00  feet  that  is  approved  by  the  Engineer  Department,  with  a  recom- 
mendation that  an  appropriation  of  ^37,000  be  made  by  Congress  for 
its  construction.  When  this  is  accomplished,  and  the  local  authorities 
complete  the  dredging  that  is  now  m  progress  for  the  purpose  of 
extending  the  20-foot  channel  up  the  river,  it  is  believed  that  tne  har- 
bor of  Manitowoc  will  afford  ample  refuge  for  the  local  and  general 
commerce  that  will  be  likely  to  seek  its  shelter  from  storms,  and  for 
the  foregoing  reasons  the  improvement  of  the  locality  by  the  General 
Government  in  the  manner  contemplated  by  the  act  of  June  6, 1900,  is 
not  advisable. 

Very  respectfully,  your  obedient  servant, 

J.  G.  Warren, 
Captain^  Carps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chi^f  of  Engineers^  U.  S.  A. 

(Through  the  Division  Engineer.) 

[First  indorsement] 

U.  S.  Engineer  Office,  Northwest  Division, 

JVew  York,  June  25,  1900. 
Respectfully  forwarded  to  the  Chief  of  En^ineei-s,  United  States 
Army,  concurring  in  the  opinion  of  the  district  engineer,  that  the 
further  improvement  of  the  locality  by  the  General  Government  in  the 
manner  contemplated  by  the  act  of  June  6,  1900,  is  not  advisable. 

J.  W.  Barlow, 
Colonel,  Corps  of  Engineers, 

Division  Engineer. 
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[Second  iudorsemi'iit.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
Novetnber  i,  1900. 
Respectfully  submitted  to  the  Secretary  of  War  concurring  in  the 
opinion  of  the  local  oflScer  and  of  the  division  engineer  that  improve- 
ment of  the  locality  bv  the  General  Government  in  the  manner  con- 
templated by  the  act  of  June  6,  1900,  is  not  advisable. 

John  M.  Wilson, 
Brig,  Gen,^  Chief  of  Erwineers^ 

U.  S,  Army. 

[Third  Indoraement.] 

War  Department, 

JVovember  «,  1900. 
The  views  of  the  local  officer  and  of  the  division  engineer,  as  con- 
curred in  by  the  Chief  of  Engineers,  are  approved. 

Elihu  Root, 

Secretary  of  War 


L   Lr   25. 

preliminary  examination  of  MILWAUKEE  HARBOR,  WISCONSIN, 
WITH  A  VIEW  TO  NECESSARY  ENLARGEMENT  AND  SUITABLE  PRO- 
TECTION THEREFOR. 

[Printed  in  House  Doe.  No.  86,  Fifty-sixth  CongresH,  iHKX)iid  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  November  £1^  1900. 
Sir:  I  have  the  honor  to  submit  herewith,  for  ti*ansmission  to  Con- 
gress, copy  of  repoil  dated  August  6,  1900,  by  Capt.  J.  G.  Warren, 
Corps  oi  Engineers,  upon  preliminary  examination  of  Milwaukee 
Haroor,  Wisconsin,  *'  with  a  view  to  necessary  enlargement  and  suitable 
protection  therefor,"  authorized  by  the  emergency  river  and  harbor 
act  approved  June  6,  1900. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
JSrig.  Gen.^  Chief  of  Engvaeers^ 

U.  S.  Army. 
Hon.  Elihu  Root, 
Secretary  of  War. 
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bbpobt  of  caft.  j.  o.  wabbbn,  00bp8  of  enoineebs. 

Ukited  States  Engineeb  Office, 

MUnjoavkee^  TFw.,  August  5,  1900. 
General:  I  have  the  honor  to  submit  the  following  report  upon  a 
preliminary  examination  made  at  Milwaukee  H!arbor,  Wisconsin,  in 
pursuance  of  instructions  contained  in  letter  from  Office  of  the  Chief 
of  Engineers,  United  States  Army,  dated  June  13, 1900,  and  to  comply 
with  requirements  of  an  item  in  section  2  of  act  approved  June  6, 
1900,  wnich  reads  as  foUows: 

Milwaukee  Harbor:  With  a  view  to  necessary  enlaiigement  and  suitable  protection 
therefor. 

The  harbor  of  Milwaukee  is  situated  on  the  western  shore  of  Lake 
Michigan,  about  100  miles  north  from  the  head  of  the  lake.  The  pres- 
ent harbor  entrance  is  about  8,000  feet  north  of  the  original  mouth  of 
the  Milwaukee  River.  Two  small  streams — the  Menominee  and  Kin- 
nicMnnic  rivers — empty  into  the  Milwaukee  River  a  short  distance 
from  the  harbor  entrance.  Milwaukee  Bay  is  formed  by  an  indenta- 
tion of  the  coast  line,  about  2  miles  deep,  and  1\  miles  between  head- 
lands. In  its  natural  condition  the  origmal  entrance  to  the  Milwaukee 
River  was  difficult,  and  even  under  the  most  favorable  circumstances 
vessels  drawing  over  6  feet  could  not  enter. 

The  first  survev  made  by  the  United  States  with  a  view  to  the 
improvement  of  this  harbor  was  made  in  1836,  and  a  map  and  proposed 
plan  of  improvement,  together  with  a  report  on  same,  was  published 
m  Senate  Doc.  No.  itS,  Twenty -fifth  Congress,  second  session.  The 
plan  therein  proposed  was  almost  identical  with  the  one  subsequently 
adopted,  and  provided  for  an  artificial  entrance  to  the  Milwaukee  River 
at  aoout  the  same  place  where  the  present  entrance  is.  the  improve- 
ment of  the  original  river  mouth  to  be  abandoned.  Tnis  plan,  how- 
ever, was  not  approved,  and  in  1848-4  $50,000  was  appropriated  and 
expended  in  an  attempt  to  improve  the  original  river  mouth.  No  sat- 
isfactory results  were,  however,  obtained,  and  the  attempt  was  finally 
abandoned. 

The  project  for  the  present  entrance  was  adopted  in  1852.  and  since 
that  time  there  has  been  appropriated  for  its  furtherance  tne  sum  of 
$379,425.86.  In  addition,  the  city  of  Milwaukee  has  expended  on 
account  of  the  improvement  of  the  harbor  entrance  the  sum  of 
$445,971.20. 

The  present  harbor  entrance  consists  of  a  channel  21  feet  deep  below 
the  datum  plane  of  harbor  improvements,  located  between  parallel 
piers,  each  1,720  feet  long,  of  wnich  1,120  feet  were  built  by  tne  city 
of  Milwaukee  and  600  feet  by  the  United  States. 

In  1881  a  project  was  adopted  for  the  formation  of  a  harbor  of  refuge 
at  Milwaukee,  to  afford  shelter  to  the  general  commerce  of  Lake  Mich- 
igan. The  harbor  of  refuge  is  formed  by  partially  inclosing  the  north- 
ern portion  of  Milwaukee  Bay  by  a  breakwater  7,250  feet  long,  con- 
sisting of  timber  cribs  placed  on  a  stone  foundation,  thus  affording  an 
anchorage  ground  of  about  417  acres  outside  of  the  19-foot  contour. 
The  totfQ  amount  appropriated  for  the  breakwater  is  $955,650,  and  the 
present  conti*act  calls  for  its  completion  during  the  present  calendar 
year. 
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On  July  14, 1899,  an  estimate  was  submitted  for  replacing  the  tim- 
ber superstructures  of  the  harbor  piers  and  of  the  breakwater  with 
concrete.    The  estimated  cost  of  these  permanent  superstructures  was: 

For  the  breakwater 9450,060 

For  the  harbor  piers 08,204 

Total 652,264 

As  the  item  mentioned  in  the  act  of  June  6, 1900,  is  very  general  in 
its  nature,  being  for  ^^  necessary  enlargement  and  suitable  protection" 
of  the  harbor,  the  followine  letter  was  addressed  to  the  Milwaukee 
CSiamber  of  Commerce,  the  Milwaukee  city  authorities,  and  the  Mer- 
chants and  Manufacturers'  Association,  it  being  belieyed  that  thereby 
the  conunercial  and  shipping  interests  concerned  would  be  giyen  a  fuU 
opportunity  of  making  known  what  was  desired: 

Unitbd  States  Enginees  Ofticb, 

MUwaukec,  Wis,,  June  18, 1900, 

Gbntlrmbn:  The  act  of  GongresB  approved  June  6, 1900,  "making  proyision  for 
emeii^ciee  in  river  and  harbor  works,  for  certain  Borveys,  and  for  the  diversion  of 
certain  appropriations  or  modification  of  provisions  heretofore  made,"  provides  aa 
follows: 

' '  Sec  2.  That  the  Secretary  of  War  is  hereby^  anthorized  to  cause  preliminary  exam- 
inations and  surveys  to  be  made  at  the  localities  named  in  this  section  as  hereinafter 
provided.  In  all  cases  a  preliminary  examination  shall  first  be  made,  which  shall 
embrace  information  concerning  the  commercial  importance,pre8ent  and  prospective, 
of  the  river  or  harbor  mentioned,  and  a  report  as  to  the  advisability  of  its  improve- 
ment If  upon  such  preliminary  examination  the  proposed  improvement  is  not 
deemed  advisable,  no  further  action  shall  be  taken  thereon  without  the  further  direc- 
tion of  Congress;  but  in  case  the  report  shall  be  to  the  effect  that  such  river  or  har- 
bor is  worthy  of  improvement,  the  Secretarv  of  War  is  hereby  authorized,  at  his  dis- 
cretion, to  authorize  surveys  to  be  made  ana  the  cost  of  improving  such  rivers  or  har- 
bors to  be  estimated  and  to  be  reported  to  Congress,  to  wit: 

''Milwaukee  Harbor:  With  a  view  to  necessary  enlargement  and  suitable  protection 
therefor." 

I  have  been  assigned  the  charge  of  malring  the  preliminary  examination  for  Mil- 
waukee Harbor. 

In  order  that  my  report  may  fully  cover  the  case,  I  have  to  request  the  views  of 

the  Chamber  of  Commerce  upon  the  advisability  of  the  enlargement  of  Milwaukee 

Harbor,  the  nature  of  the  works  desired,  and  such  information  as  to  the  commercial 

interests,  both  general  and  local,  which  will  be  benefited  thereby  as  may  be  available. 

Very  respectfully, 

J.  G.  Warbkn, 
Oaptamf  Oorpa  of  Engineen. 

The  Chambxb  ov  Oommkbgb, 

(%  qf  Jf9tf«ttte^  TRk 

The  only  reply  received  was  from  the  chamber  of  commerce,  which 
appointed  a  very  able  committee  of  g:entlemen  prominent  in  conmier- 
cial  and  transportation  interests.  This  oonmtiittee,  after  full  hearings 
and  careful  deliberation,  reported  adversely  on  the  proposed  project 
for  an  outer  harbor.  Their  report,  which  is  complete  and  exhaustive, 
is  herewith  appended: 

Ghambxr  ov  Comhkbcb, 

Milwaukee,  AuguH  1, 1900. 
Dbab  Snt:  In  response  to  your  oommnmcation  of  June  18  with  reference  to  an  act 
of  Congress  approved  June  6, 1900,  making  provision  for  preliminary  examination 
and  survey  at  Milwaukee  Harbor  with  a  view  to  necessary  enlargement  and  suitable 
protection  therefor,  requesting  the  ''views  of  the  chamber  of  commerce  upon  the 
advlsabilily  of  the  proposed  enlaigement  of  Milwaukee  Harbor,  the  nature  of  the 
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works  desiied,  and  such  information  as  to  the  commercial  interests,  both  eeneral 
and  local,  which  will  be  benefited  thereby  as  may  be  available,"  the  president  of 
the  cliamber  of  commerce,  pursuant  to  a  resolution  adopted  by  the  board  of  directors^ 
appointed  a  committee  of  nine  representatiye  business  men  oonversant  with  the  ship- 
ping and  dockage  interests  of  Milwaukee  to  investigate  the  proposed  harbor  enlarge- 
ment and  report  to  the  chamber  of  oonmierce.  The  committee  thus  appointed,  upon 
thorough  and  careful  consideration  of  the  subject,  has  made  the  following  report, 
which  was  adopted  by  the  chamber  of  commerce  to-day  upon  the  unanimous  recom- 
mendation of  the  board  of  directors: 

"Your  committee  has  carefully  considered  the  proposed  plan  for  an  outer  harbor 
in  Milwaukee  Bay  south  of  the  Straight  Cut,  and  nas  exammed  the  plan  submitted 
by  Mayor  David  u.  Rose,  and  begs  leave  to  report: 

"Tliat  11  >e  harbor  &cilities  of  Milwaukee  are  not  surpassed  by  any  on  the  Great 
Lakes,  considering  the  size  of  vessels  now  in  use,  as  well  as  the  depth  of  water  main- 
tained by  the  Government  The  harbor  of  refi^,  when  completed,  and  the  natural 
inner  harbor  will  be  sufficient  for  the  needs  of  commerce  of  a  city  twice  or  thrice 
the  size  of  Milwaukee. 

"The  bridges  spanning  the  Milwaukee,  Menominee,  and  Kinnickinnic  rivers  will, 
as  necessities  may  require,  have  to  be  changed  to  bascule  bridges^  thereby  permitting 
^e  removal  of  the  center  piers,  thus  enabling  a  channel  to  be  maintained  of  sufficient 
depth  and  width  for  the  lai^gest  vessels  ever  expected  to  navigate  the  Great  Lakes. 
The  deepening  of  slips  and  making  dock  property  accessible  to  such  vessels  by  main- 
taining the  necessary  depth  of  water  will  nave  to  be  solved  by  the  owners  of  such 
dock  property  as  fast  as  the  demand  for  the  same  warrants  the  outlay. 

"The  unproved  dock  property  and  the  enterprises  carried  on  thereon  will,  in  due 
time,  materially  increase  and  ada  to  the  value  of  the  taxable  property  of  the  city. 

"The  dredgmg  of  the  main  channels  of  our  rivers  will,  as  heretofore,  have  to  be 
done  at  the  expense  of  the  dty  or  at  the  expense  of  the  United  States  Government 
We  are  informed  that  the  Government  is  now  doing  such  work  at  Toledo  and  Chicago, 
and  there  is  no  reason  why  it  should  not  at  least  bear  part  of  such  dredging  expense 
in  Milwaukee. 

"Ko  outer  harbors  are  ever  constructed  where  there  are  fair  conditions  existing  for 
an  inner  harbor,  and  such  conditions  exist  in  the  valleys  of  the  Menominee  and  Kin- 
nickinnic rivers  in  great  abundance. 

"  It  is  urged  that  the  entrance  and  exit  to  the  proposed  outer  harbor,  as  shown  on 
plan  heretofore  referred  to,  would,  even  in  ordmary  weather,  be  difficult  and  dan- 
g^erous,  and  would,  in  bad  and  foggy  weather,  be  doubly  dangerous,  in  foct,  imprac- 
ticable; that  entrance  could  not  be  effected  in  a  northeast  gale  by  sa^ng  vessels,  and 
would  even  be  very  dangerous  for  steamers;  that  in  winter  this  port  would  be  closed 
by  ice,  as  the  baedn  created  would  freeze  and  fill  up  with  drift  ice,  and  that  Milwaukee 
would,  in  fact,  become  an  ice-bound  port 

"  Notwithstandinff  the  views  expressed  by  some,  there  are  others  equally  well 
informed  who  are  of  the  opinion  that  in  a  very  short  time  the  basin  proposed  to  be 
created,  estimated  at  some  1,200  acres  in  area,  would  become  a  cesspool,  owing  to  the 
discharge  therein  of  sewage  from  city  sewers.  This  sewage  could  nol^  as  it  does  now, 
find  its  way  into  the  lake  readily,  because  of  lack  of  current  to  take  it  out 

"Such  condition  would  necessitate  the  building  of  an  intercepting  sewer  for  all  dty 
sewage,  with  a  pumping  station  at  the  south  end  thereof  to  pump  the  entire  mass 
into  the  lake  at  the  southern  extremity  of  the  proposed  outer  sea  wall.  No  one  has 
at  present  any  idea  of  the  cost  of  such  an  immense  undertaking,  the  funds  for  which, 
however,  would  have  to  be  furnished  by  the  taxpayers  of  this  dty. 

"  The  lake  front  proposed  to  be  protected  by  this  sea  wall  coula  not  be  utilized  by 
the  dty  for  dock  purposes,  as  proposed  by  the  advocates  of  this  project,  without  first 
being  acquired  by  the  dty,  dtner  by  purchase  or  lease.  It  may  be  claimed  by  the 
promoters  of  this  scheme  titiat  the  land  made  would  revert  to  the  dty.  It  is  not  to 
oe  supposed  for  one  moment  that  the  present  owners  of  that  water  front  would  tamely 
submit  to  the  loss  of  the  same.  Endless  litigation,  the  cost  of  which  can  not  be  esti- 
mated, would  be  the  result  of  an  attempt  on  the  part  of  the  dty  to  exercise  any 
Jurisdiction  over  any  of  that  property  without  lease  or  purdiase. 

"  All  this  cost  of  mteroepting  sewers  and  possible  litigation  would  have  to  be  met 
by  the  taxpayers,  in  addition  to  the  expenditures  the  dty  would  be  obliged  to  make 
for  new  bridges  and  of  keeping  the  nvers  dredged  to  required  depth  so  as  not  to 
detract  from  the  value  of  dock  property  which  has  for  over  fifty  years  helped  to  meet 
the  expemaeB  of  our  dty  government  by  being  on  the  dty's  tax  rolL 


I  ^menses  of  our  dty  government  by  being  on  the  dty^s  tax  ] 
'  We  recommend  the  adoption  of  the  following  resolution: 
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**  Regdvedj  That  after  due  deliberation  and  careful  oonsideiatioii  of  the  subject 
referred  to  us  we  are  obliged  to  report  adversely  on  the  proposed  outer  harbor 
project 

"John  Johnson, 
"D.  M.  Bbigham, 
"E.  B.  Simpson, 
"W.  H.  Simpson, 
**L.  J.  Pbtet, 
"D.  Vance, 
"H.  F.  WmrooMB, 
"F.  H.  Magdebubo, 
"Alfred  James, 

**Ccnnfnitee. 
"  Very  respectfully,  "  W.  J.  Langson, 

^'Secretary.'* 
Oapt  J.  G.  Warren, 

Corps  of  Engineera,  TJ.  S.  A. 
(In  charge  of  narbor  improvements,  west  shore  of  Lake  Michigan.) 

On  July  19,  1900,  a  personal  examination  was  made  by  this  office, 
under  my  direction,  of  the  rivers  and  canals  that  constitute  the  present 
interior  narbor  of  Milwaukee.  From  observations  made  during  this 
examination  and  from  other  sources,  the  accompanying  map^  was 

Erepared.  and  on  which  is  also  shown  the  plan  for  the  proposed  outer 
aroor  wnich  was  considered  by  the  chamber  of  commerce  commit- 
tee. From  this  map  it  appears  that  the  total  navigable  length  of  the 
rivers  and  canals  is  about  9i  miles,  and  the  examination  showed  that 
the  available  dockage  is  far  from  being  fully  utilized. 

In  this  connection  attention  is  invited  to  the  following  quotation 
from  the  Milwaukee  Sentinel  of  July  29,  1900: 

At  the  request  of  the  Sentinel,  City  Engineer  Poetsch  last  week  made  estimates  of 
the  number  of  feet  of  river  front  in  the  city  that  is  now.  unimproved  and  which 
could  be  turned  into  suitable  dock  property.  His  figures  show  a  total  of  over  5 
miles,  distributed  as  follows: 

Feet. 

Kinnickinnic  Valley 13,106 

Menominee  Valley 11,680 

Upper  Milwaukee  River 3,500 

A  copv  of  the  Milwaukee  Sentinel  of  June  24,  1900,  is  also  for- 
warded herewith,^  and  in  which  is  given  a  rough  map  of  the  proposed 
outer  harbor,  with  a  description  thereof. 

The  en^neering  features  of  the  proposed  imjjrovement  have  not 
been  considered  by  this  office,  as,  from  examinations  made  and  from 
the  information  obtained,  it  appears  that  an  outer  harbor  is  neither 
necessary  nor  desirable.  The  present  harbor  of  refuge  is  sufficient  for 
its  purpose,  and  the  present  interior  harbor  is  far  from  being  utilized 
to  its  fullest  extent.  The  largest  vessels  engaged  in  the  conunerce  of 
the  lakes  enter  Milwaukee  Harbor  without  difficulty 

Without  going  into  a  careful  estimate,  it  is  evident  that  the  pro- 
posed outer  harbor  would  be  very  expensive,  and  that  to  extend  the 
present  breakwater  and  buUd  another  to  the  south  of  the  present 
entrance,  as  has  been  proposed,  would  probably  involve  an  expendi- 
ture of  over  $1,000,000. 

It  is  believed  that  any  probable  benefits  to  be  derived  would  not  be 
commensurate  with  the  cost  of  the  proposed  harbor,  and  that  neither 
present  nor  prospective  commerce  demands  any  enlargement  of  the 
present  project.     When,  however,  the  present  interior  harbor  facilities 

^Not  printed. 
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shall  have  been  fully  utilized,  should  it  be  then  demonstrated  that 
turning  basins  were  necessary,  the  construction  of  such  turning  basins 
might  properly  be  undertaken  by  the  United  States  in  the  interests  of 
general  commerce. 

For  the  foregoing  reasons,  therefore,  the  improvement  of  the  local- 
ity by  the  General  Government  in  the  manner  contemplated  by  the 
act  of  June  6, 1900,  is  not  advisable. 

Very  respectfully,  your  obedient  servant, 

J.  G.  Warben, 
Captam^  Carps  of  Engmeera. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engmeera^  W.  8.  A* 
(Through  the  Division  Engineer.) 

[Flnt  Indonement] 

U.  S.  Engineer  Office,  Nobthweot  Divmiow, 

JVew  Tork^  Augvst  P,  1900. 
Bespectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army,  concurring  in  the  opinion  of  the  district  engineer  ^^  that  neither 
the  present  nor  prospective  conmierce  of  Milwaukee  demand  any 
enlargement  of  the  present  project,"  and  that  the  improvement  of  the 
locality  by  the  General  Government  in  the  manner  contemplated  by 
the  act  of  June  6, 1900,  is  not  advisable. 

J.  W.  Bablow, 
Colond^  Corps  of  Engmeera^ 

iJimsion  Engvneer. 

peoond  indonement] 

Offiob  Chief  of  Engineebs, 

U.  S.  Abmt, 
JSrbvemher  i,  1900. 
Bespectfully  submitted  to  the  Secretary  of  ^ar,  concurring  in  the 
opinion  of  the  local  officer  and  of  the  division  engineer  that  improve- 
ment of  the  locality  by  the  General  Government  in  the  manner  con- 
templated by  the  act  of  June  6, 1900,  is  not  advisable. 

John  M.  Wilson, 
Brig.  Oen.^  Chief  of  EnavMeftn^ 

U.  8.  Army. 

[Third  indonement.] 

Wab  Depabtment, 

November  «,  1900. 
The  views  of  the  local  officer  and  of  the  division  engineer,  as  con- 
curred in  by  the  Chief  of  Engineers,  are  approved. 

Eijhu  Boot, 

SeGi*etary  of  War. 
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mPBOVEMENT  OF  CHICAGO  AND  CALUMET  HARBORS  AND  CHICAGO 
AND  ILLINOIS  RIVERS,  ILLINOIS,  AND  OF  CALUMET  RIVER,  ILLINOIS 
AND  INDIANA;  CONSTRUCTION  OF  ILLINOIS  AND  MISSISSIPPI  CANAL. 


REPORT  OF  MAJOR  /.  H.  WILLARD,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1901,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPBOVSMENTH. 


1.  Chicago  Harbor,  Dlinois. 

2.  Chicago  River,  Illinois. 

3.  CaUimet  Harbor,  IHinois. 

4.  Calumet  River,  Illinois  and  Indiana.  • 

5.  Illinois  River,  Illinois. 


6.  Operating  and  care  of  Lagranfi:e  and 

Kampeville  locks  and  dams,  Illinois 
River. 

7.  Illinois  and  Mississippi  Canal. 

8.  Survey  of  Upper  Illinois  and  Lower 

Des  Plaines  rivers,  Illinois. 


EXAMINATIONS. 

9.  Illinois  and  Des  Plaines  rivers,  Illinois.  |  10.  Rock  River,  Illinois. 


United  States  Engineer  Office, 

Chicago,  III.,  July  U,  1901. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports 
upon  the  works  in  my  charge  for  the  fiscal  year  ending  June  30, 1901. 

Very  respectfully,  your  obedient  servant, 

J.    H.    WiLLABD, 

Maj<n\  Corps  of  JEngvneers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engmeers,  U,  S.  A. 


M  M  I. 

IMPROVEMENT  OF  CHICAGO  HARBOR. '  ILLINOIS. 

The  project  for  this  harbor  was  adopted  m  1870  and  modified  in  1878. 
By  act  of  July  3, 1896,  the  project  was  again  modified'to  include  dredg- 
ing Chicago  River,  or  the  inner  harbor,  to  admit  passage  by  vessels 
drawing  16  feet  of  water. 

The  project  of  1870  as  modified  in  1878  contemplated — 
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(a)  The  formation  of  an  outer  harbor  or  basin  by  inclosing  a  portion 
of  Lake  Michigan  ^or  the  purpose  of  increasing  the  harbor  facilities 
of  Chicago  and  to  give  relief  to  the  overcrowded  river. 

(i)  The  construction  of  an  exterior  breakwater  of  crib  work  filled 
with  stone  in  deep  water  in  Lake  Michigan  and  wholly  detached  from 
the  shore,  north  of  the  entrance  to  Chicago  River,  to  shelter  the 
entrance  to  the  river  and  the  outer  harbor  from  northerly  storms,  and 
to  form  a  harbor  of  refuge  at  the  southern  end  of  Lake  Michigan. 
The  project  also  included  the  maintenance  by  dredging  of  the  channel 
at  the  entrance  to  Chicago  River  as  far  west  as  to  Jrine  street,  and  the 
piers  so  far  as  they  project  beyond  the  existing  shore  line.  All  of  the 
project  has  been  completed  except  dredging  the  outer  harbor. 

(c)  Under  the  river  and  harbor  act  of  June  3.  1896,  the  Chicago 
River,  which  is  the  inner  harbor,  has  been  directea  improved  for  ves- 
sels drawing  16  feet  of  water.  This  work  is  reported  upon  separately 
as  *' Improving  Chicago  River,  Illinois." 

CX)NDITION   OF  THE  WORK   JUNE   30,    1901. 

Outer  bdsin. — ^This  basin  originally  covered  455  acres  of  the  area  of 
Lake  Michigan,  of  which  270  Acres  lie  seaward  of  the  dock  line  estab- 
lished by  the  Secretary  of  War  September  22,  1890,  and  185  acres 
west  of  this  dock  line.  The  dock  line  is  about  1,300  feet  east  of  the 
right  of  way  of  the  Illinois  Central  Railroad  and  2,000  feet  distant  from 
and  parallel  to  the  easterly  breakwater  of  the  basin. 

Under  authority  granted  by  the  Secretary  of  War  July  24,  1895,  a 
bulkhead  has  been  constructed  along  the  dock  line,  and  the  area  shore- 
ward of  the  dock  line  is  now  being  filled  in  for  a  public  park. 

New  agreements  having  been  made  between  the  War  Department  and 
the  proper  officers  of  the  city  of  Chicago  for  depositing  the  dredged 
material,  a  contract  was  let  for  dredging  the  Chicago  River  from 
Rush  street  eastward,  for  removing  tne  oar  at  the  entrance  to  the 
river,  and  for  dredging  the  inner  harbor  or  basin,  so  far  as  the  funds 
would  permit. 

Congress  having  authorized  a  project  depth  of  21  feet  for  the  river, 
it  would  seem  proper  to  secure  a  like  navigable  depth  at  the  entrance, 
but  the  appropriation  of  March  3,  1899,  available  for  the  present 
work,  was  based  upon  Major  Marshall's  report  of  July  16,  1897,  in 
which  he  recommended  dredging  the  outer  basin  to  a  depth  of  20  feet, 
at  a  cost  of  $509,960. 

The  tunnels  under  the  Chicago  River  do  not  admit  boats  drawing 
over  17  feet,  but  there  is  no  doubt  that  they  will  be  lowered  or 
removed  at  an  early  day,  the  only  question  being  who  shall  bear  the 
cost. 

In  anticipation  of  this  work  the  sanitary  trustees  are  dredging  the 
South  Branch  of  the  river  to  26  feet  below  hydraulic  grade,  beginning 
to  widen  it  to  200  feet,  and  replacing  the  most  obstructive  bridges 
with  bascule  bridges  of  approved  types;  all  on  plans  approved  by  the 
Secretary  of  War. 

In  view  of  these  facts  and  to  secure  a  navigable  depth  for  boats  now 
in  service  or  building  that  can  load  to  22  feet,  I  recommend  that 
authority  be  given  by  Congress  to  dredge  to  a  depth  of  26  feet  below 
low  water  in  the  harbor  and  to  26  feet  below  hydraulic  grade  in  the 
inner  harbor.     The  increased  depth  in  the  harbor  will  allow  for  possi- 
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ble  fill  and  insure  a^inst  heavily  loaded  vessels  pounding  on  the 
bottom  in  a  swell,  while  that  for  the  inner  harbor  and  river  will  both 
allow  for  fill  and  also  for  the  drop  of  the  river  surface  upstream  in 
the  South  Branch  due  to  the  reversed  slope  of  the  river  caused  by  the 
discharge  of  the  sanitary  canal  required  by  State  laws. 

Owing  to  the  general  dissatisfaction  of  the  people  living  alone  the 
lake  shore  between  Sixteenth  street  and  Thirty-ninth  street  with  the 
selection  of  the  inshore  dumping  ground,  bj^  agreement  with  the  proper 
oflBcer  of  the  city  and  approved  by  the  Secretary  of  War,  as  provided 
by  law,  and  also  to  the  general  objection  on  the  part  of  the  health  depart- 
ment of  the  city  to  the  2-mile  ground  heretofore  acceptable  on  account 
of  the  danger  to  the  water  supply,  I  am  of  the  opinion  that  all  future 
dumping  should  be  in  accoroance  with  the  wishes  of  the  people  and 
the  views  of  the  health  officers,  and  be  made  at  least  8  miles  lakeward 
and  far  removed  from  the  city  intakes,  to  avoid  all  danger  of  polluting 
the  water  supply.  This  rule  should  apply,  in  any  event,  to  all  future 
contracts  made  by  the  United  States  or  others  for  dredging  the  Chi- 
cago River,  into  which  the  greatest  part  of  the  sewage  flows  or  is 
planned  to  flow  when  the  intercepts  are  finished.  The  people  have 
paid  an  enormous  sum  to  divert  the  sewage  from  the  lake  in  tne  inter- 
est of  the  public  health,  and  they  feel  entitled  to  protection  at  the 
hands  of  tne  United  States. 

The  change  will  increase  the  cost  of  the  work  considerably,  perhaps 
as  much  as  three  times,  either  in  demurrage  and  delays  on  account  of 
stormy  weather  for  such  plant  as  is  now  in  use  or  for  the  construction 
of  seagoing  plant.  The  latter  would  not  be  justified  except  for  a  con- 
tinuing conti*act  for  a  large  amount. 

I  submit  no  estimate  for  such  a  project,  but  I  recommend  an  appro- 

S'iation  of  $230,000  for  continu'ng  the  project  in  accordance  with 
ajor  Marshall's  report  of  1897,  a.s  follows: 

For  dredging  the  harbor,  approach,  and  river  to  Rush  street,  to  26  feet 

depth  below  low  water $200,000 

For  necessary  repairs  to  constructions 10, 000 

For  seagoing  steam  vessel  for  general  use  in  this  district 20, 000 

Total 230,000 

EXTERIOR   BREAKWATER. 

This  work  is  situated  about  1  mile  north  of  the  entrance  to  Chicago 
Kiver,  which  it  shelters  against  northerly  storms.  The  breakwater  is 
5,413  feet  in  length,  30  feet  wide,  and  constructed  in  water  varying 
from  18  to  32  feet  in  depth.  All  of  it,  except  1,200  linear  feet  which 
is  on  a  foundation  of  riprap  stone,  has  been  built  upon  the  natural 
sand  and  clay  bottom. 

This  work  has  been  successful,  and  well  subserves  its  object.  It 
was  begun  in  1880  and  completed  in  1890. 

No  work  was  done  upon  it  during  the  year. 

PROPOSED    APPLICATION    OF    FUNDS  NOW  ON   HAND,    AND  THOSE  ASKED 
FOR,    FOR  FISCAL  YEAR  ENDING  JUNE   30,  1902. 

It  is  proposed  to  apply  these  funds  to  the  dredging  of  the  outer 
basin  and  to  the  maintenance  of  existing  work. 
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Mmiey  stateineni. 

July  1 ,  1900,  balance  unexpended |102, 875. 61 

June  30,  1901,  amount  expended  during  fiscal  year 8,297.01 


July  1,  1901,  balance  unexpended *94,578.60 


July  1,  1901,  amount  covered  by  uncompleted  contracts 85, 158. 99 


Amount  (estimated)  required  for  completion  of  existing  project 457, 966. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901; 

For  works  of  improvement $220,000.00 

For  maintenance  of  improvement 10, 000. 00 


Submitted  in  compliance  with  req^uiremente  of  sundry  civil  act  of  June 
^    4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


230,000.00 


APPROPRIATIONS. 


By  act  of — 

July  11,  1870 1100,000.00 

March  3,  1871 100,000.00 

June  10, 1872 90,000.00 

March  3,  1873 90,000.00 

June  23, 1874 75,000.00 

March  3,  1875 78,000.00 

Augu8t3, 1876 5,000.00 

June  18, 1878 75,000.00 

•  March  3,  1879 75,000.00 

June  14, 1880 : .  - .  145, 000. 00 

March  3,  1881 150,000.00 

August  2, 1882 200,000.00 

July  5, 1884 100,000.00 

Auguflt5, 1886 75,000.00 

August  11, 1888 200, 000. 00 

September  19,  1890 ....  100, 000. 00 


By  act  of — 

July  13, 1892... 
August  18, 1894. 
March  3,  1899 . . 


$72,000.00 

80,000.00 

100, 000.  00 


Total  appropriated .     1, 910, 000. 00 
Received  from  all  sources 
since  1870  (transfer  of 
tugs,  sales,. etc) 630. 16 


Total 1,910,630.16 

Expenditures  to  June  30, 

1901 1,816,551.56 


Balance  unexpended 
June  30,  1901 


94,078.60 


OOMMERCIAL  STATIOTIOS. 

Amount  of  revenue  collected  during  fiscal  year  1901,  $8,327,635.42. 
Arrivals  and  clearances  of  vessels^  Chicago  Harbor. 


Arrivals. 

Clearances. 

Number. 

Tons. 

Number. 

Tons. 

Ptcnin                  . 

5,924 
1,208 

4,493,095 
419,205 

5,943 
1,224 

4,461,671 

Sail 

439.736 

Total 

7,127 

4,912,800 

7,167 

4,901,407 

^  Includes  $500  allotted  for  expenses  ofi&ce  Chief  of  Engineers  for  fiscal  year  1901. 
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Receipts  and  skipments  by  lake  at  Chicago  during  calendar  year  1900. 


Receipts. 


Coal 

Iron,  Iron  ore,  etc 

Fish 

Lumber,  wood,  etc 

Flour,  salt,  sugar,  sirup , 

Cement,  piaster,  etc 

Potatoes 

Green  fruit 

Coffee  and  tea 

Grain 

Liquors 

Oils  and  paints 

Pease  and  beans 

Stone  and  marble 

Miscellaneona  merchandise. 

Total 


Tons. 


61, 

3, 

1,263, 

868, 

235, 

10, 

54, 

16, 

10, 

5, 

7. 

7, 

9, 

259, 


599 

274 

155 

871  i 

007 

163  ' 

697 

70O 

704  I 

599 

737 

067 

725  1 

431  I 

372 


Shipments. 


Tons. 


3,170,101 


Flour 227,608 

Grain ,  2,094,265 

Lead  and  bullion I  22,163 

Lard ,  18,055 

Meat 4,453 

Sugar  and  sirup 81,872 

Coffeeand  tea '  8,875 

Steel  rails, etc I  7,914 

Iron I  14,980 

Millstuff8,etc 89,180 

Com  meal  and  oatmeal i  2, 569 

Oil  and  oil  cake I  20,081 

Glucose !  18,759 

Miscellaneous  merchandise 202, 695 

Total I  2,702,969 


Comparisons  of  receipts  and  shipments  for  years  189S  to  1900 ^  indvMve, 

Year. 

Tons, 

Year. 

Tons. 

1893 

7,958,963 
7,209,236 
7,205,942 
6,847,163 

1897 

7,149,769 

1894 

1898 

7,891,454 

1895 

1899 

6,189,865 

1896 

1900 

5,878,070 

List  of  contracts  in  force  during  fiscal  year  ending  June  SO^  1901,  Chicago  Harbor ^  Illinois. 


Name  and  address  of  contractor. 

Nature  of  contract. 

Date. 

To  expire— 

Lydon  &  Drews  Co.,  Chicago,  111 

Dredging 

Mar.  25,1901 

July  15,1902 

report  op  mr.  g.  a.  m.  liljencrantz,  assistant  engineer. 

United  States  Engineer  Office, 

Chicago,  lU.,  July  1, 1901. 

Major:  I  have  the  honor  to  submit  herewith  a  report  on  operations  in  Chicago  Har- 
bor, 111.,  during  the  fiscal  year  endine  June  30,  1901: 

There  was  no  contract  in  force  at  the  beginning  of  the  year  for  the  improvement 
of  this  harbor,  but  on  the  25th  of  March,  1901,  a  contract  was  entered  into  with  the 
Lvdon  &  Drews  Company,  of  Chicago,  111.  This  contract  was  for  the  same  work 
of  dredging  contracted  for  during  the  previous  year  with  the  Chicago  Star  Construc- 
tion and  Dredging  Company,  but  from  which  work  that  firm  had  Deen  relieved  by 
the  Secretary  of  War,  as  stated  in  last  year's  report.  The  price  bid  and  accepted  for 
the  new  contract  was  less  than  one-half  cent  m  excess  of  that  of  last  year,  or  7.45 
cents  per  cubic  yard. 

WORK  DONE  DURING  THE  YEAR, 

Work  under  the  contract  was  begun  with  one  dredge  (a  new  machine,  just  com- 
pleted, havinff  a  dipper  with  a  capacity  of  8i  cubic  yards,  water  measurement)  on 
the  2d  day  of  May  of  this  year.  It  was  expected  that  with  this  powerful  dredge  the 
monthly  minimum  amount  of  material  required  by  the  contract — 100,000  cubic 
yards — could  be  removed,  but  only  72  per  cent  of  that  amount  was  removed  during 
the  first  month.  This  was  partly  owing  to  breakages  of  weaker  parts  of  the  hereto- 
fore untried  machine,  partly  to  delays  by  strong  northerly  winds,  and  partly  to  the 
comparatively  shallow  dredging  in  the  nver  channel. 

On  the  11th  of  June  an  additional  dredge  was  placed  on  the  work,  with  the  result 
that  at  the  close  of  the  month  an  aggr^ate  of  128,040.5  cubic  yards  had  been  removed 
by  the  combined  work  of  the  two  dredges. 
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At  the  close  of  the  year  there  had  been  removed  in  all  200,256  cubic  yards  of  mate- 
rial. By  this  work  the  river  channel  west  of  the  United  States  life-savine  station 
was  practically  completed,  and  the  bar  at  the  approach  to  the  harbor  more  than  half 
removed,  as  shown  on  the  sketch*  respectfully  submitted  herewith.  This  work  also 
represents  the  total  work  done  under  the  contract. 

WOBK   PROPOSED   FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1902. 

It  is  proposed  to  continue  with  work  under  the  contract  during  the  ensuins  year; 
to  first  complete  the  unfinished  part  of  the  river  channel  and  that  of  the  outside  bar, 
and  then  proceed  with  the  deepening  of  the  "Outer  Basin  '^  from  the  river  entrance 
as  far  southward  as  available  funds  will  permit. 

I  am,  Major,  very  respectfully,  your  obedient  servant, 

G.  A.  M.  LiLJENCRANTZ, 

Assistant  Engineer. 

Maj.  J.  H.  WiLLARD, 

Corps  of  Engineers,  U,  S,  A. 


M  M2. 

IMPROVEMENT  OF  CHICAGO  RIVER,  ILLINOIS. 

This  j'iver  constitutes  the  inner  harbor  of  Chicago,  HI.  Its  naviga- 
ble parts  lie  wholly  within  the  city  limits  of  Chicago. 

In  the  Annual  Report  of  the  Chief  of  Engineers  for  1893,  page  2974, 
may  be  found  a  full  report  upon  this  stream  and  its  needed  improve- 
ment, and  in  his  annual  report  of  1897,  page  2793,  a'  history  of  the 
improvement  and  some  detailed  information  as  to  the  obstructions  to 
navigation  existing  along  its  channels. 

The  present  project  was  adopted  bv  Congress  in  the  river  and  har- 
bor act  of  June  3,  1896,  and  modified  by  the  sundry  civil  act  of  June 
4,  1897.  It  contemplates  dredging  the  river  and  its  branches  from  the 
mouth  of  the  river  to  the  stock  yards  on  the  south  branch,  and  to  Bel- 
mont avenue  on  the  north  branch,  as  far  as  may  be  admitted  by  exist- 
ing docks  and  wharves,  to  allow  passage  by  vessels  drawing  16  feet  of 
water;  also  to  acquire  title  to  ana  cut  away  certain  obstructive  bends 
and  projecting  docks  that  narrow  and  obstruct  the  channel. 

Since  the  flow  of  the  Chicago  River  has  been  reversed  through  the 
south  branch  by  the  discharge  into  the  sanitary  canal,  the  slope  has 
also  been  reversed  from  the  lake  upstream,  and  the  depth  correspond- 
ingly reduced.  To  compensate  for  this  loss  in  navigable  depth  the 
sanitary  trustees  have  undertaken  to  dredge  to  a  depth  of  26  feet  below 
hydraulic  grade,  and  will  continue  to  dredge  to  that  depth  while  enlarg- 
ing the  river  to  200  feet  width  upon  plans  approved  by  the  Secretary 
of  War.  To  reduce  the  dangers  to  navigation  by  the  upstream  flow, 
and  to  provide  for  the  discharge  of  20,000  cubic  feet  per  minute  for 
each  100,000  inhabitants  of  the  sanitary  district,  as  required  by  State 
law,  the  trustees  have  submitted  plans  for  seven  bascule  bridges,  which 
have  been  approved  by  the  Secretary  of  War  upon  the  recommenda- 
tion of  the  Chief  of  Engineers. 

The  first  bridge  put  under  contract  was  at  Taylor  street,  and  was 
accepted  in  May,  1901,  and  the  second,  the  railway  bridge  just  south, 
should  be  ready  for  operation  early  in  August.  Condemnation  pro- 
ceedings have  been  started  for  the  necessary  lands  for  the  200  feet 

*  Not  printed. 
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widening,  and  the  work  will  be  pushed  rapidl v.  The  city  is  also  under- 
taking to  replace  the  most  obstructive  bridges  on  the  north  branch 
with  those  of  bascule  type,  but,  being  straitened  for  funds,  progress 
is  slow.  The  tunnel  question  is  still  in  the  courts  to  determine  who 
shall  bear  the  cost,  the  city  or  the  traction  companies  who  use  them. 
Until  the  provisions  of  the  river  and  harbor  act  of  March  3,  1899,  are 
complied  with,  viz,  ''that  all  the  work  of  removing  and  reconstruct- 
ing oridges  and  piers  and  lowering  tunnels  necessary  to  permit  a 
Sracticable  channel  with  said  depth  to  be  obtained  (21  feet)  shall  be 
one  or  caused  to  be  done  by  the  city  of  Chicago  without  expense  to 
the  United  States,"  no  work  for  the  general  improvement  of  the  river 
can  be  undertaken. 

But  inasmuch  as  a  good  portion  of  the  dredging  in  the  south  branch 
will  be  done  by  the  sanitarv  trustees  and  the  bridges  are  being  replaced 
as  rapidly  as  possible  with  due  regard  to  citv  traffic,  it  seems  proper 
to  recommend  supplementing  the  project  of  1893  and  the  improve- 
ments begun  by  the  sanitary  trustees  by  making  turning  basins  at 
suitable  points  in  each  branch  of  the  river,  for  which  there  is  great 
need.  1  had  recommended  using  the  unexpended  balance  for  begin- 
ning such  a  basin  at  the  junction  of  the  South  Branch  and  the  South 
Fork,  but  it  was  held  that  such  work  would  be  a  new  project  and  there- 
fore would  require  the  authority  of  Congress.  No  special  surveys 
would  be  necessary  for  this  purpose,  but  only  such  as  would  be  neces- 
sary to  delimit  the  lands  to  be  acquired  and  estimate  the  cost  of 
construction. 

The  prices  of  the  lands  would  depend  upon  the  location.  With 
dumping  ground  in  the  lake  eight  miles  from  shore,  the  dredging  should 
be  estimated  at  35  cents  the  cubic  yard  and  the  docking  not  less  than 
J25  the  linear  foot,  both  on  account  of  the  increased  depth  and  the  rise 
in  the  prices  of  timber. 

It  would  seem  proper  also  to  follow  the  lead  of  the  sanitary  trustees 
and  increase  the  project  depth  to  26  feet  below  hydraulic  gra^e,  to  pro- 
vide for  possible  fill  and  to  allow  for  the  drop  at  the  junction  with  the 
sanitary  canal. 

The  turning  basins  should  be  provided  in  advance,  although  their 
need  is  independent  of  anv  work  now  going  on.  The  balance  available 
June  30,  1901,  free  of  all  liabilities  and  contracts,  was  $193,542.92, 
which,  with  the  $75,000  remaining  from  original  estimate  to  complete 
the  project,  might  be  used  for  beginning  this  work,  if  authorized  by 
Congress.  The  actual  cost  of  two  turning  basins  can  not  be  estimated 
until  the  work  is  authorized  and  the. sites  chosen,  but  judging  from 
average  prices  paid  for  lands  taken  under  the  project  of  1893,  as 
approved  by  the  acts  of  1896  and  1897,  $500,000  should  be  ample.  At 
least  $50,000  should  be  reserved  for  maintenance  of  the  channel  dredged 
by  the  United  States  under  the  project. 

WIDENING   AND  DOCKING  THE  BIVER. 

Abstracts  of  title  to  all  of  the  lands  required  under  the  project  for 
removing  obstructive  dock  corners  and  doc  King  lands  have  been  secured, 
and  under  contract  with  Lydon  &  Drews  Company,  dated  April  14, 
1899,  fifteen  tracts  have  been  improved  and  two  are  in  progress. 

Report  of  Assistant  Engineer  G.  A.  M.  Liljencrantz,  showing  in 
detail  the  work  done  during  the  fiscal  year,  is  herewith. 
ENG  1901 188 
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PROPOSED  APPLICATION   OF   FUNDS  NOW  AVAILABLE  AND  THOSE  ASKED 
FOR  FOR  FISCAL  YEAR  ENDING  JUNE   30,  1902. 

It  is  proposed  to  continue  the  work  of  removing  obstructive  dock 
corners  and  docking  under  contract  now  in  force. 

Money  statement, 

July  1,  1900,  balance  unexpended $278,441.46 

June  30,  1901,  amount  expended  during  fiscal  year 58, 949. 94 

July  1,  1901,  balance  unexpended *229,491.52 

July  1,  1901,  amount  covered  by  uncompleted  contracts 30, 948. 60 

Amoimt  (estimated )  required  for  completion  of  existing  project 76, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1, 1901 75, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 


APPROPRIATIONS. 

Act  of  June  3,  1896 $50,000.00 

Sundry  civil  act,  June  4,  1897 113,000.00 

Sundry  civil  act,  July  1, 1898 400,000.00 

Sundry  civil  act,  June  6,  1900 62,000.00 

Total 625,000.00 

Expenditures  to  June  30,  1901  (exclusive  of  $25,000  allotted  from  appro- 
priation for  Chicago  Harbor  of  August  18,  1894) 400,508.48 

Balance  unexpended  July  1,  1901 224,491.52 


lAgl  of  (xnUrad*  in  force  during  ftsocU  year  ending  June  SO,  1901 ,  Chicago  River,  Illinois. 


Name  and  addresB  of  con- 
tractor. 

Nature  of  contract 

Date. 

To  expire— 

Extended. 

Lydon  &  Drews  Co.,  Chi- 
cago, 111. 

Dredging  and  construcang 

Apr.  14,1899 

Sept.  30, 1900 

Dec.  31,1901 

rbport  op  mr.  c).  a.  m.  liljencrantz,  assistant  engineer. 

Unitkd  States  Enqinbbr  Office, 

Chicago,  lU.,  July  /,  1901. 

Major:  I  have  the  honor  to  submit  herewith  a  report  on  operations  in  Chicago 
River,  Illinois,  during  the  fiscal  year  ending  June  SO,  1901. 

There  was  one  contract  in  force  during  the  j^ear  for  the  improvement  of  this  river, 
viz,  with  the  Lydon  &  Drews  Company,  of  Chicago,  111.,  dated  April  14,  1899,  for  the 
removal  of  the  most  obstructive  bends  in  the  river  and  for  the  cijnstruction  of  docks 
in  front  of  the  remaining  tracts  of  land,  in  accordance  with  project  adopted  by  Con- 
gress in  the  river  and  harbor  act  of  June  3,  1896,  and  moaifieid  by  sundry  civil  act 
of  June  4,  1899. 

WORK  DONE  DURING  THE  YEAR. 

Work  under  the  contract  was  continued  during  the  year,  though  with  frequent 
interruptions  for  various  reasons.  The  operations  under  the  contract  are  accounted 
for  uncler  two  different  heads,  as  suggested  by  the  difference  in  character  of  the  work 
done  under  each,  viz: 

A.  Securing  titles  to  land  proposed  to  be  removed,  and 

B.  Actual,  operations  of  removing  the  land  and  constructing  the  docks. 


^  Includes  1500  allotted  for  expenses  office  Chief  of  Engineers  for  fiscal  year  1902. 
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A.  Securing  the  titles  to  land. — At  the  beginning  of  the  year  there  were  three  tracts 
for  which  the  titles  had  not  been  secured,  viz,  for  tracts  Nos.  6,  8,  and  9  on  the 
South  Branch.  These  were,  however,  secured  during  the  year,  but  the  title,  as 
shown  by  the  deed  and  abstract  for  tract  No.  8,  forwarded  to  the  Department  of 
Justice  through  the  United  States  district  attorney  in  this  district  on  the  16th  of  May, 
1901,  has  not  yet  been  formally. approved  by  the  Attorney- General. 

Nothing  is  to  be  paid  for  this  tract  of  land,  however,  as  by  a  special  agreement, 
approved  by  the  Department,  the  originally  proposed  improvement  was  modified,  so 
that  the  owners,  waiving  the  payment  for  the  land,  were  given  a  longer  and  straight 
dock. 

B.  Removing  land  and  constructing  docks, — ^The  improvement  of  the  following  tracts 
was  completed  during  the  year,  to  wit: 

South  Branch,  No.  16,  completed  on  September  29,  1900. 

South  Branch,  No.  6,  completed  on  August  7,  1900. 

South  Branch,  No.  10,  completed  on  November  6,  1900. 

South  Branch,  No.  11,  completed  on  January  7,  1901. 

North  Branch,  No.  1,  completed  on  August  30,  1900. 

North  Branch,  No.  3a,  completed  on  July  11,  1900. 

North  Branch,  No.  5,  completed  on  July  17,  1900. 

These  tracts,  representing  the  work  done  and  completed  during  the  year,  com- 
prised the  following  amount  of  work  in  the  aggreraite: 

Land  removed,  cubic  yards,  31,845;  new  docks  Duilt,  linear  feet,  1,596.42. 

These  amounts  do  not  include  work  done  on  some  of  the  above  tracts  during  the 
previous  fiscal  year. 

In  addition  to  the  work  just  stated  as  having  been  completed  during  the  year, 
operations  have  been  in  progress  on  two  other  tracts,  the  only  ones  now  remaining 
unimproved;  both  of  these  are  nearing  completion.  The  removal  of  both  of  these 
was  done  during  the  month  of  June,  and  the  amount  of  dredging  done  for  that  pur- 
pose— 27,958.4  cubic  yards — should  properly  be  added  to  the  figures  given  above  as 
the  year's  work,  making  this  59,803.4  cubic  yards. 

TOTAL  WORK   DONB  UNDER  THE  CONTRACT. 

Since  the  beginning  of  operations  under  the  contract  all  the  tracts  proposed  to  be 
improved  under  the  approved  project  have  been  completed,  except —  * 

Tracts  36  and  4  on  tne  North  Branch,  the  improvement  of  wnich  was  dispensed 
with,  as  stated  in  last  year's  report,  and 

Tracts  2  and  8  on  the  South  Branch,  which  are  at  the  present  time  in  process  of 
being  improved. 

In  briei,  the-total  amount  of  work  completed  under  the  contract  is  represented  by — 

Land  removed,  cubic  yards,  121,913.4;  new  docks  built,  linear  feet,  4,355.2. 

WORK   PROPOSBD  FOR  THE  ENSUING  YEAR. 

It  is  proposed  to  continue  and  complete  during  the  year  endin^^  June  30, 1902,  the 
two  tracts  now  in  progress  of  improvement,  which  will  terminate  the  contract; 
also  to  prepare  a  more  exhaustive  report  on  all  the  work  done  under  the  contract, 
with  taoles  showing  in  detail  the  progress  of  the  work,  total  amounts  of  materials 
used,  the  cost  of  the  work  in  whole  and  in  part,  and  the  average  cost  per  linear  foot 
of  dock  constructed,  all  of  which  is  believed  will  furnish  data  of  general  interest  in 
connection  with  works  of  this  character. 

I  am,  major,  very  respectfully,  your  obedient  servant, 

G.  A.  M.  LiLJENCRANTZ, 

Assistant  Engineer. 

To  Maj.  J.  H.  WiLLARD, 

Corps  of  Ehigmeer,  U.S.  A. 


M  Ms. 
IMPROVEMENT  OF  CALUMET  HABBOR,  ILLINOIS. 

The  object  of  the  work  is  to  provide  a  deep  entrance  to  the  Calument 
Kiver  ana  the  port  of  South  Chicago,  which  object  is  effected  in  the 
usual  manner  by  first  protecting  the  proposed  channel  against  drift  by 
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Eirellel  piers  or  jetties  (in  this  case  300  feet  apart)  projecting  into  the 
ke  from  the  shore  at  the  river's  mouth,  and  by  dredging  between 
them  to  the  proper  depth. 

CONDITION   OF  THE   WORK  JUNE   30,    1896. 

Work  was  begun  on  this  harbor  in  1870,  and  prior  to  June  30,  1896. 
2,020  linear  feet  of  the  south  pier  and  3,640  feet  of  the  north  pier  had 
been  completed,  and  a  channel  16  feet  in  depth  between  the  piers  had 
been  secured  and  maintained,  which  completed  the  old  project  for  this 
improvement. 

CONDITION  OF  THE   WORK  JUNE   30,    1901. 

The  river  and  harbor  act  of  June  3,  1896,  adopted  for  this  harbor  a 
project  submitted  June  30,  1896,  which  provided  for  a  channel  depth 
of  20  feet  and  prolongation  of  the  south  pier  1,200  linear  feet  and  the  • 
north  pier  500  linear  feet. 

In  February,  1896,  a  project  supplementary  to  that  of  June  30, 
1896,  was  submitted  and  published  as  House  Ex.  Doc.  No.  277  (see 
also  Report  of  Chief  of  Engineers,  1896,  p.  2584),  which  covered  not 
only  the  requirements  of  the  entrance  to  Calumet  River  or  the  present 
harbor,  but  all  the  present  needs  of  this  locality.  This  extended 
project  contemplated  an  outer  breakwater,  in  continuation  of  the 
north  |)ier  of  the  Illinois  Steel  Company's  harlx)r,  to  shelter  the  entrance 
to  Calumet  River  and  to  form  a  sheltered  roadstead,  to  be  dredged  to 
20  feet  depth;  the  extension  of  the  south  pier  800  linear  feet  and 
dredging  the  entrance  to  the  river  and  tJie  river  itself  for  a  distance 
of  2  miles  for  a  width  of  200  feet  and  to  a  depth  of  20  feet. 

Congress,  in  making  appropriations  for  Calumet  Harbor,  June  3, 
1896,  adopted  the  project  of  elune  30,  1895,  but  in  appropriating  for 
the  river  adopted  that  part  of  the  later  pi'ojcct  of  February,  1896, 
relating  to  the  20-foot  channel  in  Calumet  Kiver. 

This  appropriation  of  June  3,  1896,  was  expended  in  prolonging  the 
south  pier  of  Calumet  Harbor  800  linear  feet,  and  in  dredging  the 
channel  to  20-foot  depth  to  communicate  with  the  channel  of  the  Calu- 
met River,  which  for  2  miles  of  its  length  has,  under  the  provisions  of 
the  same  act,  been  dredged  to  a  similar  depth. 

At  present  there  is  a  good  channel  20  feet  deep  at  present  stage  of 
water  between  the  piers,  but  storms  have  somewhat  filled  the  channel 
sertward  of  the  piers  with  drifting  sand.  Vessels  of  the  largest  size 
and  deepest  draft  known  to  the  (Ireat  Lakes  now  frequent  this  the 
most  capacious  artificial  harbor  on  Lake  Michigan. 

At  the  close  of  the  fiscal  year  ending  June  30, 1900,  the  construction 
of  the  first  or  outer  breakwater,  4,400  feet  long,  running  due  east  from 
the  end  of  the  Illinois  Steel  Comj^any's  north  pier,  was  well  under  way. 
The  foundation  trench  had  been  dug  and  piles  driven  for  1,000  feet, 
13  cribs,  18  courses  high  and  24  feet  wide,  had  been  built,  and  8  cribs 
sunk  in  position  and  filled  with  stone. 

During  the  fiscal  year  1901  the  trench  and  700  linear  feet  of  founda- 
tion were  prepared,  juid  1,500  linear  feet  of  stone  ba^e  for  the  cribs  of 
30  feet  wiath  was  placed.  All  the  cribs  on  pile  foundation  were  sunk 
and  filled  with  stone,  and  those  for  the  stone  foundation  were  built  to 
include  No.  32  and  sunk  in  the  line  to  include  No.  29.  The  super- 
structure,  6  feet  high,  had  been  placed,  filled  with  stone,  and  decked 
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for  a  distance  of  1,700  feet  from  the  shore  end,  and  2,529  linear  feet 
of  ice  guard  bolted  on.  The  conti^actors  have  been  very  successful  in 
maintaining-  a  true  alignment  in  both  directions  and  in  the  rapid  con- 
struction of  the  cribs  in  spite  of  the  scarcity  of  dimension  timber. 
The  plant  is  equipped  with  pneumatic  tools,  augers,  gain  and  dovetail 
cutters,  and  traveling  ci'anes,  and  consequently  the  fitting  is  more 
rapid  and  sure  than  by  the  old  hand  methods. 

Hardly  any  material  or  work  has  been  objected  to.  With  an  open 
season,  and  unless  delayed  by  lack  of  timber,  this  breakwater  should 
be  finished  before  the  close  of  navigation.  In  any  case  it  will  be  fin- 
ished before  the  end  of  the  fiscal  year  1902. 

The  genenil  project  for  Calumet  Harbor,  or  the  port  of  South 
Chicago,  as  it  is  termed  in  custom-house  papers,  is  based  upon  the 
report  of  Maj.  William  L.  Marshall,  Corps  of  Engineers,  dated  Feb- 
ruary 21,  1896,  and  contemplates  the  following  improvements: 

1.  A  breakwater,  or  breakwaters,  affording  sucb  shelter  that  at  all 
times  vessels  may  safely  enter  the  harbors  there. 

2.  An  extension  of  one  or  both  piers  of  Calumet  Harbor  (inner) 
which  may  be  much  less  in  extent  if  tne  outer  breakwater  is  built  than 
already  proposed. 

3.  A  deepening  of  the  harbor  entrance  to  30  feet,  and  a  deepening 
to  20  feet,  200  feet  wide,  of  the  channel  of  Calumet  River  from  its 
mouth  about  2  miles  upstream. 

As  this  project  was  not  formally  adopted  until  March  3,  1899,  when 
a  continuing  contract  was  authorized,  work  was  limited  to  the  inner 
harbor  under  the  project  of  ffune  30,  1895,  and  therefore  the  expendi- 
tures were  not  quite  the  same  although  in  harmony  with  the  later 
project.  More  work  was  done  under  No.  2  than  would  have  been 
required  had  the  last  project  been  adopted. 

In  connection  with  the  east. and  west  breakwater  a  southerly  or 
southeasterly  offshore  breakwater  was  indicated  with  a  reservation 
that  possibly  it  might  not  be  required  if  the  east  and  west  breakwater 
gave  adequate  protection  against  northeasterly  storms.  The  second 
breakwater  was  to  begin  at  a  point  about  2,500  feet  due  south  of  the 
east  end  of  the  east  and  west  breakwater  and  to  be  extended  in  a  south- 
easterly direction  as  far  as  found  necessaiy. 

It  has  been  suggested  by  those  interested  in  the  navigation  of  the 
Calumet  Harbor  and  River  that  a  better  protection  would  be  given  to 
the  roadstead  and  inner  harbor  by  substituting  for  the  detached  break- 
water an  extension  of  the  east  and  west  breakwater  about  2,500  feet 
in  a  southeasterly  direction.  This,  however,  it  is  held  can  not  be  done 
without  the  authority  of  Congress. 

With  regard  to  the  dredging,  a  depth  of  20  feet  is  not  sufficient  for 
the  class  of  boats  even  now  seeking  tne  Calumet  trade,  some  of  which 
could  load  to  22  feet  if  a  navigable  depth  were  provided. 

To  secure  even  20  feet  it  is  necessary  to  dreoge  to  a  greater  depth, 
and  in  order  to  provide  for  possible  fill  and  for  the  fluctuations  in  the 
lake  levels,  at  least  26  feet  snould  be  authorized. 

Under  the  orders  of  Congress  the  Deep  Water  Board  was  directed 
to  prepare  estimates  for  depths  of  21  and  of  30  feet,  and  estimates  for 
such  depths  were  made  for  all  the  harbors  and  rivers  in  this  district 
upon  the  request  of  the  board. 

Ships  are  increasing  in  all  dimensions  and  already  a  line  has  been 
put  in  operation  between  Chicago  and  Liverpool,  and  the  first  steam- 
ship has  completed  the  round  trip  from  the  port  of  Chicago. 
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Congress  has  authorized  21  feet  as  the  project  depth  of  Chicago 
River,  and  even  with  the  improvements  contemplated  by  the  United 
States  and  those  in  progress  by  the  sanitary  trustees  under  plans 
approved  by  the  Secretary  of  War,  Chicago  River  will  not  be  of  suffi- 
cient capacity  for  the  business  of  the  city.  ' 

The  Calumet  district  is  growing  rapidly,  large  plants  and  elevators 
have  been  put  up  and  others  are  under  construction  or  planned,  and 
the  depth  of  water  should  be  increased  to  meet  this  growth. 

The  earlier  work  is  in  need  of  repair  due  largely  to  the  injuries  done 
by  fisheimen.  The  officer  in  charge  has  no  police  powers,  and  has  not 
been  successful  in  getting  aid  from  the  city.  Several  years  ago  the 
Chicago  Harbor  works  were  cleared  by  the  revenue  cutter,  but  there 
is  no  boat  in  this  district  now  for  like  service. 

The  old  United  States  dock  or  revetment  in  front  of  the  life-saving 
station  should  be  reconstructed  or  the  site  abandoned.  The  Illinois 
Steel  Company  has  suggested  giving  a  site  on  their  land  on  the  outer 
harbor  in  exchange,  which  might  require  legislation. 

With  the  change  made  by  the  construction  of  the  outer  harbor  the 
present  location  of  the  life-saving  station  is  of  small  value.  It  should 
be  changed  for  one  suited  to  its  purpose. 

It  is  proposed  to  continue  the  work  now  under  contract  to  make 
necessary  repairs  to  the  piers  of  the  inner  harbor,  and  to  maintain 
the  2-mile  channel  of  the  inner  harbor  and  river.  The  report  of 
Assistant  Engineer  G.  A.  M.  Liljenci*antz,  herewith,  furnisnes  the 
details  of  operations. 

Whether  it  be  held  that  the  original  project  be  carried  out  or 
modified  upon  the  lines  suggested,  early  completion  of  the  work  is 
strongly  desired  by  all  interests,  and  the  full  amount  can  be  expended 
to  advantage  on  continuing  contracts  for  the  dret^ing  and  such  other 
work  as  authorized. 

PROPOSED  APPLICATION  OF  FUNDS  NOW  AVAILABLE  AND  THOSE  ASKED 
FOR  FOR  FISCAL  YEAR  ENDING  JUNE   30,  1902. 

It  is  proposed  to  apply  these  funds  to  continuing  the  construction 
of  the  outer  breakwater  under  contract  and  to  the  maintenance  of  the 
existing  work  and  channel  depths. 

Money  statement. 

July  1,  1900,  balance  unexpended  - $329,248.35 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 255, 000. 00 

584,248.35 
June  30,  1901,  amount  expended  during  iiBcal  year 144, 748. 19 


July  1,  1901,  balance  unexpended 439, 500. 16 

July  1,  1901,  amount  covered  by  uncompleted  contracts 193, 554. 06 

Amount  (estimated)  required  for  completion  of  existing  project 419, 480. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  baknce  unexpended  July  1,  1901 419, 480. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 
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By  act  of— 

July  11,  1870 $50,  ( 

MarchS,  1871 50,( 

June  10,  1872 40,( 

March  3,  1873 40,( 

June  23,  1874 25,  C 

March  3,  1875 25,C 

Auj?uflt3, 1876... 20,( 

June  18,  1878 15,( 

March  3,  1879 12,  ( 

June  14,  1880 20,( 

March  3,  1881 30,  ( 

August  2,  1882 35,  ( 

July  5,  1884 20,  ( 

August5, 1886 10,( 


By  act  of— 

000.00 

Augustll,  1888 

$20, 400. 00 

000.00 

September  19,  1890... 
July  13,  1892 

20,000.00 

000.00 

15,000.00 

000.00 

August  18, 1894 

15,000.00 

000.00 

June  3,  1896 

75,000.00 

000.00 

March  3,  1899 

150,000.00 

000.00 

June  6,  1900 

185,350.00 

000.00 

March  3,  1901 

255,000.00 

000.00 

- 

000.00 

Total 

1,127,750.00 

000.00 

Expended  to  June  30,  1901 

.    688,249.84 

000.00 

- 

000.00 

Balance  unexpended  June 

000.00 

.30,  1901 

439, 500. 16 

List  of  ctmlrads  in  force  during  fUcal  year  ending  June  SO,  1901 , 

Calumet  Harbor ,  Illinois. 

Name  and  address  of  contractor. 

Nature  of  contract 

Date. 

To  expire— 

Hausler  &  LuU  Towing  and  Dock  Go., 
South  Chicago,  III. 

Oonstructing  breakwater. . . 

July     7,1899 

Dec.  31,1901 

COMMKBCIAL  STATISTICS. 


Amount  of  revenue  collected  at  nearest  port  of  entry  (Chicago)  during  fiscal  year 
1901,  $8,327,635.42. 

Arrivals  and  clearances  of  vessels  at  Calumet  Harbor, 


Arrived. 

Cleared. 

Number. 

Tons. 

Number. 

976 
327 

Tons. 

fltftfun...     . 

916 
S24 

1,446,398 
496,878 

1,646,061 

Sail 

486,178 

Total 

1.289 

1,942,271 

1,902 

2,060,284 

Receipts  and  tthipments  by  lake  at  South  Chicago,  III,,  during  calendar  year  1900. 


Receipts. 

Tons. 

ShIpmentN. 

Ton«. 

CJoal 

126,796 

2,883.381  ' 

177,808 

10,290 

86,400 

80,520 

6,774 

Steel  rails 

1.666 

Iron  and  iron  ore 

Coal 

1.850 

Salt :... 

Iron 

Grain 

Oil  

35,016 

Cement  and  plaster..  . 

Qrain 

970,995 

Lumber,  wood,  etc 

Miscellaneous 

8,295 

MiM>elianeoQfl 

Total  ' 

1  mo  111 

Total 

2,770,968 

Comparison  of  receipts  and  shipments  by  lake  at  South  Chicago,  III.,  for  calendar  years 

1893  to  1900,  inclusive. 


Year. 

Tons. 

Year. 

Ton«. 

1893 

908,379 
1,496,897 
2,867.750 
2.978,724 

1897 

3,498,218 

1894                                          

1896 

4,117,626 

1895 

1899 

3,229,874 

1896 

1900 

3,788.674 
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kepokt  i>p  mk.  a.  a.  m.  liljencraltrz,  ambihtavt  enginbeil 

United  »State8  Encsixeer  Office, 

Chirago,  III.,  July  1,  1901. 
Major:  I  have  the  honor  to  sabmit  herewith  a  report  on  operations  in  (.'alumet 
Har^ior,  Illinoitf,  during  the  fiscal  year  ending  Jane  :^,  1901. 

There  wan  one  contract  in  force  during  the  y«ar  for  the  improvement  of  this  har- 
h(yry  viz,  with  the  Hauiiler  <&  IjOtz  Towing  and  Dock  Company,  of  Sooth  Chicago, 
III.,  date^l  July  7,  1899,  for  the  conntruction  of  a  breakwater,  4,400  feet  long,  to  ran 
due  east  and  weHt  from  the  outer  end  of  the  Illinois  Hteel  Company^  North  Harbor 
pier. 

WORK    IK>NE   DURING    TIIB    YEAR. 

Work  under  the  contract  was  continued  daring  the  year,  until  the  14th  of  January, 
1901,  when  ofieratiouH  were  Huspended.  for  the  winter.  The  reason  for  continuing  t*) 
such  a  late  date  was  a  d(»ire  to  nei^ure  as  much  as  poHKible  of  the  ice  guard  on  the 
work,  to  proti*ct  this  against  damage  by  flcjating  ice  in  the  coming  early  spring. 
Oyierations  were  renumed  on  the  25th 'of  March,  but  little  actual  work  was  done 
befon*  the  latter  part  of  April  owing  chiefly  to  delay  in  the  delivery  of  tinil)er. 

In  brief,  the  year's  work  consisted  in: 

1.  The  preparation  of  700  linear  feet  of  pile  foundation  (inclu<liiig  dnMging  of 
trench)  and  1,5(X)  linc^ar  feet  of  stone  foundation. 

2.  The  constniction  of  four  crilw  (Nos.  14,  15, 16,  and  17)  24  feet  wide  and  100  feet 
long  eac^h;  the  first  of  these  18  courses,  the  other  three  20  courses  high,  all  sunk  on 
pile  foundation. 

3.  The  construction  of  fifteen  cribs  (Nos.  18  to  32,  inclusive)  30  feet  wide  and  100 
feet  long  eat^h;  all  20  cournes  in  height  except  No.  32,  which  is  22  courses,  and  all 
sunk,  or  to  l)e  sunk,  on  stone  foundation. 

4.  The  sinking  c)f  the  24-foot  criljs  on  pile  foundation  and  twelve  of  the  30-foot 
cril)s  on  Ht(jne  foundation  and  filling  of  all  these  cribs  with  stone. 

5.  The  construction  of  1,700  linear  feet  of  superstructure,  including  the  decking. 

6.  The  placing  of  2,529  linear  feet  of  the  ice  guard  on  a  part  of  the  I'ompleted  pier, 
and  finally, 

7.  The  forming  of  a  protection  to  the  opening  fonne<l  on  the  north  side  of  the  pier 
at  tlii^  junrtion  lietween  the  24-foot  and  tne  30-foot  cribs  by  a  row  of  white  oak  piles 
connwtted  with  the  pier  by  means  of  waling  pieces  and  tie-rods. 

It  having  l)een  found  that  the  length  of  3  feet  for  the  plank  in  the  iceguard  was  insuffi- 
cient to  secure  a  strong  hold  on  the  pier,  a  section  of  this  having  l^een  torn  off  in  a 
northerly  gale,  it  was  deemed  necessarjr  to  increase  the  length  of  the  plank  to  4  feet 
on  the  north  side  of  the  pier,  which  side  is  most  exposed,  and  this  was  done  for  a 
distan(!e  of  645  linear  feet  of  the  work  accounted  for  above,  and  it  is  proposed  to 
maintain  this  length  for  the  rest  of  the  pier.  / 

In  this,  the  year's  work,  the  following  labor  and  materials  were  furnished,  to  wit: 

Dredging  (for  a  trench) cubic  yards. .         5, 161 

Pine  piles number. .  350 

Wihte  oak  piles  (in  protection) do 16 

Hemlock  timlwr feetB.M..  2,372,824 

Pine  timber do 578, 920 

Oak  timl^r do 32,118.5 

Pine  decking do 187,000 

Wrought-iron  screw  l)olt8 pounds. .  3, 195 

Wrought-iron  driftbolts do 261,130 

Wrought-iron  Hpikes do 9, 519 

Stone  (in  cribs  and  foundation) cords. .  14, 024.  35 

TOTAL  WORK   IX)NK   UNDER  THE  CONTRACT. 

Since  the  beginning  of  operations  under  the  existing  contract,  the  following  work, 
in  brief,  has  l)een  accomplished: 

Seventeen  hundre<l  linear  feet  of  the  pier,  24  feet  wide,  has  been  completed,  includ- 
ing pile  foundation;  cribs  framed,  sunk,  filled  with  stone,  covered  with  decking,  and 
in  part  pmvided  with  ice  guard;  12  cril)e,  100  feet  long  and  30  feet  wide  each,  have 
l)een  sunk  on  stone  foundation,  which  latter  has  been  further  extended  300  linear 
feet  Iwyond  the  last  crib  sunk. 
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In  this  work  the  following  labor  ami  tnaterials  have  been  famished,  to  wit: 

Dredging cubic  yards. .  7, 412 

Pine  piles number. .  884 

White-oak  piles do 16 

Hemlock  timber • feetB.M..  3,912,870 

Pine  timber do 688,640 

Oak  plank do....  32,118.5 

Pine  decking do....  187,000 

Wrought-iron  screiVbolts pounds. .  12, 669 

Wrought-iron  driftbolts do....  380,956 

Wrought-iron  spikes do 9, 519 

Stone cords..  16,413.04 

CONDITION  OF  THB   WORKS   AT  THE  CLOSB  OP  THB   FISCAL   YKAR. 

The  north  and  south  river-piers  are  generalljt^  in  fair  or  good  condition,  excei>t 
about  400  feet  of  the  old  crib  work  on  the  latter  pier,  which,  though  in  a  rather  dilapi- 
dated condition,  might  without  serious  results  remain  untouched  a  few  years  longer. 
The  old  revetment  at  the  foot  of  the  original  north  pier,  however,  is  in  the  most 
deplorable  condition  and  in  need  of  reconstruction  as  soon  as  iK)Hsible.  A  part  of  this 
revetment  is  in  front  of  the  United  States  life-saving  station  and  the  United  States 
ofiice  and  boathouse,  and  it  is  i)ositively  unsafe  to  take  the  rowboats  across  this  dock. 
The  channel  Iwtween  the  piers  is  from  19  to  20  feet  in  depth,  but  a  shoal  has  formed 
in  the  lake  at  the  entrance  to  the  harbor.  A  tracing^  showing  work  done  during  the 
year  is  respectfully  submitted  herewith. 

WORK    PROPOSKD   FOR  THK   YKAR   ENDING   JUNE  30,    1902. 

It  is  proposed  to  continue  and  complete  during  the  ensuing  year  the  work  now 
under  contract  and,  when  completed,  to  advertise  for  proposals  for  dredging  of  the 
sheltered  area,  in  conformity  to  the  approved  project. 

I  am,  major,  very  respet^tfully,  your  obedient  servant, 

G.  A.  M.  LiLJENCRANTZ, 

AMistaiU  Engineer. 

Maj.  J.   H.   WiLLARD, 

Corps  of  Efiffineertty  U.  S,  A. 


M  M  4. 

IMPROVEMENT  OF  CALUMET  RIVI':R,  ILLINOIS  AND  INDIANA. 

The  object  of  this  work  as  originally  projected  was  to  secure  a 
channel  16  feet  in  depth,  200  feet  wide,  from  the  mouth  of  the  river 
to  one-half  mile  east  of  Hammond,  Ind.,  to  increase  the  facilities  for 
handling  the  commerce  of  this  region  and  to  give  relief  to  the  over- 
crowded port  of  Chicago. 

The  history  of  the  work,  especially  as  regards  the  conditions  imposed 
by  various  river  and  harbor  acts  of  Congress,  may  be  found  in  the 
annual  reports  of  the  Chief  of  Engineers  prior  to  1800,  especial  atten- 
tion being  invited  to  the  report  of  1889,  ptge  2142. 

The  United  States  have  acquired  the  right  of  way  and  releases  from 
claims  for  damages  by  reason  of  the  improvement  of  Calumet  River 
over  the  stretch  from  the  mouth  of  the  river  to  the  outlet  from  Lake 
Calumet,  the  limits  of  the  improved  channel  to  be  dock  lines  200  feet 
apart,  wnich  have  been  established  by  authority  of  the  Secretary  of 


*  Not  printetl. 
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The  improvement  above  the  forks,  or  from  the  forks  to  one-half 
mile  east  of  Hammond,  Ind.,  can  not  be  made  of  the  full  width  of  200 
feet  until  the  right  of  way  and  releases  from  damages  have  been 
acquired  by  the  United  States.  ^  In  view  of  this  fact,  under  the  pro- 
visions of  various  acts  of  Congress  the  work  has  been  subdivided  into 
two  sections:  (1)  From  the  mouth  of  the  river  to  the  forks  of  the  Cal- 
umet (below  the  forks);  (2)  from  the  forks  to  one-half  mile  east  of 
Hanmsond,  Ind. 

No  steps  have  been  authorized  by  Congress  or  undertaken  bv  parties 
interested  to  secure  rights  of  way  and  releases  from  damage  claims  for 
the  improvement  above  the  forks,  and  consequently  work  has  been 
carried  on  in  desultory  fashion  over  that  section  in  an  attempt  to 
secure  a  channel  60  feet  wide  and  10  feet  deep.  This  section  is  part 
of  an  old  river,  now  dead,  or  without  current  to  carry  off  the  filth  cast 
into  it  from  slaughterbouses  and  manufactories  near  Hammond  and 
from  sewers  of  the  town.  The  dredged  channels  were  filled  up  with 
filthy  deposits  as  fast  as  excavated,  and  after  repeated  attempts  to 
secure  the  depths  sought  the  work  was  abandoned  m  1895  for  reasons 
more  fully  given  in  the  Report  of  the  Chief  of  Engineers,  United 
States  Army,  for  that  year. 

On  the  lower  section  of  the  river,  or  from  its  mouth  to  the  forks  of 
the  Calumet  (this  section  lies  wholly  within  the  State  of  Illinois),  sys- 
tematic work  has  been  carried  on  since  1888  up  to  the  close  of  the 
fiscal  year  1896  to  secure  a  channel  200  feet  wiae  and  16  feet  deep, 
and  prior  to  that  date  the  work  had  been  extended  as  far  as  to  the 
One  hundred  and  eighteenth  street  crossing,  a  distance  of  3i  miles, 
with  the  exception  of  a  short  stretch  of  rock  and  hardpan  involving 
the  future  excavation  of  about  20,000  cubic  yards  of  rock  in  place, 
over  which  stretch  the  full-depth  channel  is  only  80  feet  wide.  The 
work  deteriorated  rapidly  in  depth  near  the  upstream  limit,  and  much 
of  it  had  been  dredged  the  second  time. 

In  view  of  the  rapid  increase  in  size  and  draft  of  vessels  on  the  Great 
Lakes  due  to  the  near  completion  of  an  enlarged  channel  between 
Duluth,  Chicago,  and  Buffalo,  and  of  the  impracticability  of  speedily 
providing  elsewhere  at  Chicago  a  channel  of  sufficient  capacity  for 
such  large  vessels,  Congress  provided  in  the  river  and  haroor  act  of 
June  3,  1896,  that  the  Calumet  River  may  be  dredged  to  a  depth  of  20 
feet  for  2  miles  southward  from  the  mouth.  The  elevators,  coal  and 
salt  docks,  and  principal  establishments  along  the  river  are  within  this 
2-mile  limit. 

CONDITION   OF   THE   WORK  JUNE   30,    1901. 

The  contract  entered  into  June  8j  1899,  for  deepening  the  channel 
southward  from  One  hundred  and  sixth  street  to  a  depth  of  16  feet  for 
a  width  of  200  feet  was  completed  September  1,  1900.  The  total 
amount  dredged  under  the  contract  was  313,284  cubic  yards,  costing 
$50,125.44  at  16  cents  the  cubic  yard,  and  this  improvement  now 
extends  to  One  hundred  and  eighteenth  street,  with  the  exception  of 
a  stretch  of  hardpan  and  tock  near  One  hundred  and  twelfth  street, 
requiring  blasting  and  dredging  about  20,000  cubic  yards  if  the  depth 
of  16  feet  be  retained.  But  as  the  last  river  and  harbor  bill,  January 
17  and  February  19,  1901,  indicated  the  intention  of  Congress  to 
increase  the  depth  in  this  stretch  to  20  feet  as  far  as  One  hundred  and 
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twenty-second  street  the  rock  excavation  would  be  about  65,000  cubic 
yards,  and  if  the  Calumet  depth  should  be  niade  equal  to  that  intended 
or  necessary  for  Chicago  River,  about  115,000  cubic  yards  would  be 
necessary. 

Should  this  work  be  authorized,  it  would  be  most  economical  to 
excavate  for  the  maximum  channel  that  eventually  will  be  demanded 
for  the  business  of  the  Calumet  River.  From  the  cost  of  work  of  this 
class  and  from  inquiry  among  contractors  prepared  to  undertake  it, 
the  price  should  not  exceed  ^  the  cubic  yara,  and  under  a  continuing 
contract  might  fall  below  $3.50.  The  total  cost  for  the  increased 
depth  would  be  $260,000  for  65,000  cubic  yards,  and  $460,000  for 
115,000  cubic  yards.  A  thorough  survey  with  borings  will  be  neces- 
sary and  will  be  made  after  the  river  is  frozen  over.  Examination 
should  be  made  also  over  the  entire  stretch  to  the  forks  to  ascertain 
if  rock  is  found  to  any  extent  above  the  probable  final  bottom  of  the 
channel. 

This  work  was  not  included  in  the  estimate  under  which  operations 
were  authorized,  because  the  existence  of  rock  was  unknown  at  the 
time  and  its  presence  only  develoi)ed  by  the  dredging. 

If  the  increased  depth  indicated  in  the  last  bill  should  be  authorized, 
there  would  be  a  very  large  increase  in  the  amount  necessary  to  com- 
plete the  work.  In  fact  it  would  seem  unwise  to  enlarge  the  present 
project  without  a  full  survey  of  the  whole  river  to  a  "jpoint  about 
one-half  mile  above  Hammond,"  to  ascertain  the  class  and  yardage  of 
the  material  to  be  removed. 

If  there  should  be  no  rock,  the  amount  is  approximately  3,000,000 
cubic  yards,  and  the  distance  to  the  dumping  ground  is  so  great  that 
the  cost  may  not  fall  below  25  cents  the  yard,  and  perhaps  reach  35 
cents  if  the  8-mile  limit  is  used. 

With  the  development  of  this  river  the  necessity  of  providing  turn- 
ing basins  becomes  more  pronounced. 

Three  have  been  suggested,  one  eastward  of  Ninety-fifth  street, 
another  about  One  hundred  and  fourteenth  street,  both  in  old  bends 
of  the  river  cut  off  in  straightening  the  channel,  and  the  third  just 
below  the  forks.  The  first  turning  basin  has  been  partly  finished;  but 
there  is  a  sand  island  in  it  that  is  washing  down  and  shoaling  the  chan- 
nel way,  and  in  the  meantime  is  serving  as  a  ship's  graveyard.  The 
land  is  owned  by  the  Calumet  Dock  Company,  and  being  detached 
probably  could  be  acquired  at  a  low  price. 

Should  these  he  approved,  itwould.be  economy  to  undertake  the 
work  soon  while  prices  are  reasonable.  Possibly  ownera  might  give 
the  necessary  land,  but  if  purchased  the  cost  will  not  be  great.  The 
United  States  should  not  be  required  to  constiiict  docks,  as  in  the  Chi- 
cago River,  since  none  have  been  built  at  the  suggested  sites,  and  there- 
fore tiie  chief  expense  would  be  in  dredging.  Possibly  the  work  might 
be  undertaken  under  the  existing  project,  but  to  avoid  doubt  legisla- 
tion is  suggested.  No  special  survey  or  report  would  be  needed,  but 
only  the  measurements  to  delimit  the  lands  and  ascertain  the  quanti- 
ties to  be  removed.  The  first  turning  basin  would  serve  as  an  excellent 
winter  har})or. 

I  recommend  the  removal  of  the  rock  near  One  hundred  and  twelfth 
street  for  the  full  width  of  the  channel  and  to  a  sufficient  depth  for  the 
maximum  channel  Congress  may  authorize,  at  an  estimated  cost  of 
$160,000,  and  under  a  continuing  contract.     I  also  reconuuend  $50,000 
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for  redredging  the  river  to  the  depth  now  authorized  where  found 
necessary. 

The  city  has  begun  an  important  improvement  which  it  is  hoped 
may  be  extended  in  the  construction  of  a  bascule  bridge  at  Ninety-Mth 
street  under  plans  approved  by  the  Secretary  of  War.  If  possible,  all 
new  bridges  should  be  required  of  this  form.  The  combination  of 
three  mlway  swing  bridges  which  have  to  be  opened  on  the  same  sig- 
nal is  exceedingly  bad  and  the  cause  of  much  friction  and  delajr  to 
commerce.  They  should  be  replaced  by  a  single  6-track  bascule  bridge 
under  one  management. 

For  details  of  the  work  attention  is  invited  to  the  report  of  Assistant 
Engineer  G.  A.  M.  Liljencrantz  herewith. 


PROPOSRD  APPLICATION  OP    FUNDS  NOW  ON    HAND    AND    THOSE    ASKED 
FOR  FOR  THE   FISCAL  YEAR  ENDING  JUNE  30,  1902. 

It  is  proposed  to  apply  these  funds  to  the  removal  of  rock  near  One 
hundred  and  twelfth  street  for  full  width  of  the  channel,  and  to  a  suf- 
ficient depth  for  the  maximum  channel  Congress  may  authorize,  and 
to  redredging  the  river  to  the  depth  now  authorized  where  found 
necessary. 

Money  statement. 

July  1 ,  1900,  balance  unexpended $44, 175. 57 

June  30, 1901,  amount  expended  during  fiscal  year *31,815.27 

July  1, 1901, balance  unexpended 12,360.30 

Amount  (estimated)  required  for  completion  of  existing  project 640, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1 ,  1901 510, 000. 00 

Submitted  in  comfSlianoe  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPROPRIATIONS. 


By  act  of— 

July  5, 1884 $50,000.00 

August  5, 1886 30,000.00 

August  11, 1886 50,000.00 

September  19, 1890 50, 000. 00 

July  13,1892 75,000.00 

August  18, 1894 45,000.00 

June  3, 1896 50,000.00 


By  act  of — 

March  3, 1899 $60,000.00 


Total 410,000.00 

Expended   to   June  30, 
1901 397,639.70 

Balance    unexpended 
June  30, 1901 12,360.30 


lAgL  of  contract*  in  force  during  fUcal  year  ending  June  SO,  2901  j  Oalumet  River ^  Illinois. 


Name  and  address  of 
contractor. 

Nature  of 
contract. 

Date. 

To  expire— 

Extended  to— 

(Completed. 

Fitzsimons   &   Connell 
Co.,  Chicago,  m. 

Dredging..... 

June   8,1899 

June  80,1900 

Sept.  30,1900 

Sept.  1,1900 

■  Includes  $1,000  allotted  for  expenses  Office  Chief  of  Engineers  for  fiscal  year  1902. 
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report  of  mr.  o.  a.  m.  liljbncrantz,  assistant  bnginbsr. 

United  States  Engineer  Office, 

Chicago,  TU.,  July  i,  1901. 
Major:  I  have  the  honor  to  submit  herewith  a  report  on  operations  in  Calumet 
River,  Illinois  and  Indiana,  during  the  fiscal  year  ending  June  30,  1901. 

At  the  b^nninff  of  the  year  there  was  one  contract  in  force  for  the  improvement 
this  river,  viz,  witn  the  Fitz  Simons  and  Connell  Company,  of  Chicago,  111.,  dated 
June  8,  1899,  and  was  for  deepeniufi^  the  channel  from  One  nundred  and  sixth  street 
southward  to  a  depth  of  16  feet  below  Chicago  City  datum,  and  for  a  width  of  200 
feet 

WORK  DONE  DURING  THE  YEAR. 

The  dredging  begun  during  the  previous  year  was  continued  under  a  grant  of  exten- 
sion of  time  for  the  expiration  of  the  contract,  which  time  had  been  originally  fixed 
at  June  30, 1900.  The  extension  was  granted  to  September  30, 1900.  At  the  close  of 
the  year  ending  June  30,  1900,  the  channel  had  been  deepened  to  a  point  half  way 
between  One  hundred  and  fourteenth  and  One  hundred  and  fifteenth  streets.  The 
year's  work  consisted  in  the  continuation  from  this  point  southward  until  the  29th  of 
August,  1900,  when  the  available  funds  were  practically  exhausted  and  the  amount 
contracted  for  (312,500  cubic  yards),  plus  784  cubic  yards,  had  been  removed,  which 
brought  the  improved  channel  up  to  One  hundred  and  eighteenth  street.  The  fijial 
estimate  was  submitied  on  the  1st  of  September  followmg,  and  the  contract  was 
closed. 

TOTAL   WORK   DONE   UNDER  THE  CONTRACT. 

The  total  work  done  under  the  contract  was  as  follows: 

Cubic  yards. 

Dredging  during  the  year  ending  June  30, 1900 179,655 

Dredging  during  the  year  ending  June  30,  1901 133,629 

Total 313,284 

This  having  been  done  at  the  cost  of  $50,125.44,  the  contract  price  being  at  the  rate 
of  16  cents  per  cubic  yard. 

WORK  PROPOSED  FOR  THE  YEAR  ENDING  JUNE  30,  1902. 

There  being  no  funds  now  available,  no  work  is  proposed  for  the  improvement  of 
the  river  at  the  present  time. 

The  enterprises  along  this  river  are  constantly  increasing  and  it  may  be  appropriate 
to  make  mention  of  a  few  of  the  additions  of  new  elevators,  and  the  increased  capaci- 
ties of  others,  during  the  past  year,  as  follows: 

1.  ThevSouth  Chicago  Elevator  Company's  elevators  "C,"  "C-Annex,"  and  "D" 
handled  grain  between  June  30,  1900,  and  July  27,  1901,  as  follows: 

Bushels. 

Received 19,041,278 

Shippwi 17^10,655 

Total 36,951,933 

2.  The  Kialto  Elevator  Oompanv  is  at  present  erecting  a  new  elevator  to  be  almost 
entirely  of  steel  and  concrete  and  which  is  to  have  a  storage  capacity  of  1,000,000 
bushels.  They  will  have  facilities  for  unloading  from  100  to  200  cars  per  day  and  to 
load  the  same  into  vessels  or  other  cars.  It  is  expected  to  be  in  operation  in  Septem- 
ber next. 

3.  The  Calumet  Elevator  Company's  elevator  near  One  hundred  and  second  street, 
mentioned  in  last  year's  report,  has  handled  30,000,000  bushels,  an  increase  of 
6,000,000  bushels  over  the  previous  year.  Additional  facilities  are  under  contempla- 
tion to  meet  the  needs  of  the  great  increase  in  their  business. 

4.  The  McBeynolds  Company's  elevator  ''A,"  at  One  hundred  and  sixth  street, 
has  a  capacity  of  1,500,000  oushels,  and  has  facilities  for  shipping  200,000  bushels  of 
grain  and  of  receiving  and  elevating  200  cars  per  day.  Their  shipments  during  the 
past  year  were  as  follows: 


• 

Byxail. 

By  water. 

Total. 

Wheat 

296,700 
2,839,900 
1,217,600 

140,800 

978,700 

2,990,700 

171,400 

1,260,400 
5.830,000 

Com 

OatB 

1,889,000 

Barley 

1401800 

Totals 

4,498,500 

4.135,800 

8,629,800 
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5.  The  J.  Roeenbaum  Grain  Ck)mpany  is  erecting  an  elevator  near  One  hundred 
and  sixth  street,  at  the  new  Rock  Island  Railway  Company's  slip.    This  elevator 
will  be  built  entirely  of  steel  and  concrete,  and  will  have  a  capacity  of  1,000,000 
bushels.    It  is  expected  to  be  ready  for  operation  in  the  fall  of  this  year. 
I  am,  major,  very  respectfully,  your  obedient  servant, 

G.  A.  M.  LlUBNCRANTZj 

Assistant  Engmeer. 

Maj.  J.  H.  WiLLARD, 

Curps  of  Engineers^  U.  S.  A, 


M  M5. 

IMPROVEMENT  OF  ILLINOIS  RIVER,  ILLINOIS. 

The  object  of  this  improvement  is  to  secure  ultimately,  in  connec- 
tion with  an  enlargement  of  the  Illinois  and  Michigan  Canal,  or  an 
equivalent  enlargea  canal,  a  waterway  from  the  southern  end  of  Lake 
Michigan  to  the  Mississippi  River  of  sufficient  capacity  for  large-sized 
Mississippi  River  steamboats,  and  for  military  and  naval  purposes. 

The  present  project  was  adopted  in  1880,  ana  contemplates  the  exten- 
sion of  the  slack-water  improvement  begun  by  the  otate  of  Illinois 
from  the  mouth  of  Copperas  Creek  to  the  Mississippi  River  at  Grafton, 
111.,  a  distance  of  135  miles.  The  project  includes  the  construction  of 
two  locks,  each  350  feet  in  length  of  chamber,  75  feet  in  width,  and 
with  7  feet  depth  at  low  water  over  sills,  and  dredging  the  channel 
where  necessary  to  secure  that  depth  of  water  at  low  water  through- 
out the  pools  created  by  the  dams. 

The  locks  and  dams  nave  been  completed  and  have  been  in  use  since 
1889  and  1893,  respectively.  One  is  situated  at  Lagrange,  79  miles 
above  the  mouth  of  the  Illinois,  the  other  at  Kampsville,  31  miles  from 
the  Mississippi. 

The  State  of  Illinois,  aided  by  the  United  States,  has  executed  part 
of  the  general  project  by  the  construction  of  locks  and  dams  at  Hen- 
nepin and  Copperas  Creek,  completing,  except  dredging,  that  part  of 
the  project  between  La  Salle  and  the  mouth  of  Copperas  Creek,  a  dis- 
tance of  about  90  miles,  over  which  section  the  State  of  Illinois  collects 
tolls. 

In  executing  this  work  the  United  States  has  expended  prior  to  June 
30,  1897,  $1,344,090.62,  including  $25,000  from  appropriation  of 
August  11,  1888,  for  surveys,  and  exclusive  of  $62,359.80  expended 
upon  a  foundation  for  Copperas  Creek  Lock,  afterwards  completed  by 
the  State  of  Illinois,  and  since  that  date  in  dred^ng,  care  and  repair  of 

Slant,  etc.,  $86,065.10,  making  a  total  expenditure  on  this  work  to 
une  30,  1901,  of  $1,430,155.72. 

The  State  laws  authorizing  the  construction  of  the  sanitary  canal 
require  the  removal  of  the  Stete  dams  when  the  flow  required  by  the 
State  law  of  20,000  cubic  feet  per  minute  for  each  100,000  inhabitants 
of  the  sanitary  district  shall  have  become  permanent,  the  expectation 
being  that  the  increased  discharge  would  turnish  an  open  navigation 
equivalent  to  that  pooled  by  the  dams.    The  discharge  of  the  sanitary 
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c>ana1,  however,  is  regulated  by  the  Secretary  of  War  in  ho  far  as  it 
affect^  the  interests  of  navigation  in  the.  Chicago  River,  and  has  been 
reduced  by  his  order  to  200,000  cubic  feet  per  minute  until  the  South 
Branch  shall  have  been  widened  and  deepened  suflSciently  to  permit  the 
full  flow  required  by  the  State  law,  or  so  much  thereof  as  may  be 
found  safe. 

Unless,  therefore,  a  large  amount  of  dredging  is  done  in  the  Henry 
and  Copperas  Creek  State  pools,  the  compensated  navigable  depth  is 
not  likely  to  be  gained,  the  aischarge  through  the  openings  in  the  dams 
most  probably  pulling  the  new  water  line  below  present  crest  heights 
throughout  both  pools. 

The  United  States  has  a  general  interest  in  this  question  because  it 
has  spent  large  sums  in  extending  the  navigation  of  the  river,  but  it 
ha«  a  direct  interest  in  the  effect  the  change  must  have  on  the  Lagrange 
pool.  This  should  be  surveyed  and  dredged  before  the  lower  State 
dam  is  removed;  otherwise  the  navigable  length  of  the  Lagrange  pool 
must  be  shortened. 

But  if  the  results  should  approximate  the  theories  of  those  advocat- 
ing the  removal  of  the  State  dams,  Congress  would  be  asked  to  authorize 
the  removal  of  the  United  States  dams  and  thus  convert  the  Illinois 
into  an  open  river  again. 

Congress  has  indicated  its  purpose  to  have  a  thorough  survey  of  the 
river  tor  a  deep  waterway,  but  wnether  that  is  done  soon  or  not  at  all, 
the  War  Department  should  begin  collecting  information  in  anticipa- 
tion of  a  demand  for  removing  the  United  States  dams.  I  am  not 
authorized  to  recommend  a  survey,  but  it  is  not  improper  to  say  that 
precise  levels  are  absolutely  necessary  to  a  proper  study  of  the  questions 
that  will  arise  in  the  near  futui-e.  A  duplicate  line  between  Chicago 
and  the  mouth  of  the  Illinois  River  would  require  two  seasons'  work, 
and  would  cost  $10,000,  including  instruments,  monuments,  etc.,  and 
would  furnish  the  basis  for  any  future  surveys  tnat  should  be  required, 
whether  general  or  locaJ. 

I  am  of  the  opinion  that  an  open  river  with  a  low-water  navigable 
depth  equivalent  to  that  now  furnished  can  not  be  obtained  except  by 
dredging  on  a  large  scale  with  the  most  approved  hydraulic  plant. 
The  dredging  now  m  progress  is  only  that  necessary  to  furnish  a  low- 
water  depth  of  7  feet  in  me  pools. 

WORK  DONE   DURING  THE   FISCAL  YEAR  ENDING  JUNE  30,  1901. 

During  the  vear  337,081  cubic  yards  of  material  have  been  dredged 
and  removed  from  channels,  and  the  plant  thoroughly  overhauled  and 
put  in  repair.  The  barge  for  machine  shop  was  completed,  cabin 
erected,  and  all  machinery  moved  into  the  shop  and  fitted  up  for  use. 

The  report  of  Assistant  Engineer  C.  V.  Brainard,  giving  in  detail 
the  work  done  during  the  fiscal  year  ending  June  30, 1^1,  is  sent 
herewith. 

PBOPOSED    APPLICATION  OF    FUNDS  ON    HAND    AND    THOSE    ASKED   FOE 
FOR  FISCAL  TEAR  ENDING  JUNE  30,  1902. 

It  is  proposed  to  apply  these  funds  to  dredging  the  channels  and  to 
the  construction  of  aaaitional  dredging  plant. 
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Money  statefrtent. 

July  1,1900,  baliMice  unexpended.. K $59,258.43 

June  30, 1901,  amount  ezpenxled  during  fiscal  year 28,040.94 

July  1,  1901,  balance  unexpended 31,217.49 

July  1,  1901,  outstanding  liabilities 3,500.00 

July  1,  1901,  balance  available 27,717.49 

Amount  (estimated)  required  for  completion  of  existing  project 257, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 

1908,  in  addition  to  the  balance  unexpended  July  1,  1901 257, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPROPRIATIONS. 

June  30, 1880,  available  from  previous  appropriations $38, 337. 81 

Act  of — 

June  14, 1880 110,000.00 

March  3, 1881 260,000.00 

August  2, 1882 175,000.00 

July  5, 1884 100,000.00 

August  5, 1886 112,500.00 

August  11, 1888 200,000.00 

Joint  resolution  September  29, 1890 200,000.00 

Act  of — 

July  13,1892 100,000.00 

August  18, 1894 : 35,000.00 

June  3, 1896 40,000.00 

March  3, 1899 100,000.00 


Beceived  from  all  other  sources 


1,460,837.81 
535.40 


Total 1,461,373.21 

Expended  to  June  30, 1901 1,430,155.72 


Balance  unexpended  June  30, 1901. 


31,217.49 


Disbursements^  fiscal  year  1901. 

Dredging $16,204.16 

Property  and  plant 1, 184, 27 

Care  and  repair  of  property  and  plant 5,238. 16 

Superintendence  and  office 5, 414. 36 

Total 28,040.94 


OOHHERCIAL  SrrATIOTICS. 

Arrival  and  departure  of  steamboats  al  St,  LouiSt  Mo. ,  via  Illinois  River  ^  calendar  year  1900' 


Month. 


January . . 
February . 

March 

April 

May 

June 

July 


Arrivals     l>epar- 


Month. 


August  .... 
September . 
October  — 
November . 
December. . 

Total. 


^^^^^'  ?ujs:- 


iw 


19 
19 
17 


164 


Tona. 

Receipts 20,905 

Shipments 6,020 
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REPOBT  OF  MR.  C.  Y.  BRAINABD,  ASSISTANT  ENOINKBR. 

Kampsville,  III.,  July  6, 1901, 
Major:  I  have  the  honor  to  submit  the  following  report  of  operations  upon  the 
Illinois  River  for  the  fiscal  year  ending  June  30,  1901.  The  work  has  consisted 
mainly  of  dredging  the  bars  from  Kampsville  lock  to  the  mouth  of  the  river,  and 
care  and  repair  ol  plant.  A  survey  was  made  and  platted  of  the  river  between 
Hardin  and  the  head  of  Diamond  Island,  a  distance  of  4.4  miles. 

In  June  a  trip  was  made  from  the  mouth  to  Copperas  Creek  lock,  and  all  the 
Knags  removed.  The  flow  of  the  water  through  the  Chicago  Sanitary  Canal  has 
apparently  materially  increased  the  low  stages  on  this  river.  Last  summen  though 
very  dry,  at  Copperas  Creek  lock  the  lowest  stage  was  about  3.8  feet,  at  Lagrange 
lock  4  feet,  ana  at  Kampsville  lock  3.2  feet  above  low  water. 

DBBDGING. 

Six-mile  Island  har^  fj?  miles  toXS.7  miles  below  Kampsville  lock, — Work  was  in  prog- 
ress here  at  the  beginning  of  the  fiscal  year  and  was  continued  until  the  work  of 
widening  the  channel  to  150  feet  w^as  accomplished.  On  May  25  yrork  was  resumed, 
and  the  channel  widened  to  200  feet  Eiffhty-five  thousand  two  hundred  and  ninety- 
four  cubic  yards  of  material  was  removed  during  the  year,  making  a  total  of  112,294 
cubic  yards  removed  from  this  bar. 

Twelve-mile  Island  bar  (lower) y  17.7  miles  to  18.6  miles  below  Kampsville  lock. — In 
1900  the  channel  here  was  widened  to  150  feet,  and  in  June,  1901,  to  200  feet,  31,787 
cubic  yards  of  material  being  removed. 

Between  McDonaUVs  ktndina  and  the  mouth  of  Otter  Creek^  IS.f  miles  to  16.4  miles 
f)elow  Kampsville  lock. — ^The  channel  between  these  points  was  widened  to  200  feet, 
15,833  cubic  yards  of  material  being  removed. 

Between  Guilford  and  McDonalds  s  landings,  IS. 9  miles  to  16.  f  miles  below  Kamps- 
rille  lock. — The  channel  between  these  points  was  widened  to  200  feet,  69,859  cuoic 
yards  of  material  being  removed. 

Bettveen  mouth  of  Macoupin  Creek  and  Ouilford  landing ,  li.S  miles  to  IS. 9  miles  below 
Kampsnlle  lock. — The  channel  here  was  widened  to  150  feet  in  1900,  and  June  27 
work  was  begun  widening  it  to  200  feet,  and  at  date  of  this  report  work  is  still  in 
progress,  there  being  29,084  cubic  yards  of  material  already  removed. 

French  bar,  11  miUs  to  12.6  miles  below  Kampsville  lock, — A  dike  at  the  upper  end 
of  the  lower  crossing  through  this  bar  was  removed  and  the  upper  crossing  widened 
out  to  200  feet,  in  aU  7,633  cubic  yards  of  material  being  removed. 

Between  Hardin  and  French  bar,  9.9  miles  to  11  miles  below  Kampsville  lock. — The 
channel  betw^een  these  points  was  widened  to  150  feet  where  narrower,  2,713  cubic 
yards  of  material  bein^  removed. 

Between  the  foot  of  Diamond  Island  and  Hardin,  8.£  miles  to  9.9  miles  below  Kampsville 
lock. — Where  the  channel  was  narrower  than  150  feet  it  was  dredged  to  that  width, 
8,901  cubic  yards  of  material  being  removed. 

Hurricane  Island  bar,  S  miles  to  6  mUes  below  Kampsville  lock, — Dredging  was 
resumed  here  October  3,  1900,  the  channel  along  the  island  being  widened  to  175 
feet  and  the  upper  crossing  to  200  feet;  85,977  cubic  yards  of  material  was  removed 
during  the  year,  making  a  total  of  166,417  cubic  yards  removed  from  this  bar. 

care  and  repair  of  property  and  plant. 

Dredge  Apache. — Bepaired  boiler,  putting  three  patches  on  the  sides  of  the  fire  box 
and  one  patch  three-fourths  way  around  fire-box  door,  put  in  29  new  stay  bolts,  calked 
around  stem  and  starboard  spuds,  repaired  crossheads  of  main  engines,  repaired  spud 
hoist  drums,  strengrthened  backing  drum,  riveted  dipper,  had  copper  coil  of  heater 
repaired  in  »St.  Louis,  repaired  and  strengthened  A  frame,  fitted  up  and  put  in  new 
set  of  dipper  handles,  calked  deck,  renewed  spud  hoist  chains,  renewed  roof,  and 
painted  cabin  inside  and  out. 

Dredge  No.  1. — Kepaired  nosing,  riveted  dipper,  renewed  roof,  hoisting  and  backing 
chains,  rotten  plank  in  deck,  and  purchase  sheave  on  crane,  strengthened  swinging- 
engine  bed  and  crown-wheel  supports,  put  in  new  stem  spud,  and  painted  cabin 
inside  and  out. 

Dredge  No,  2, — Repaired  boiler,  putting  two  patches  each  14  by  44  inches  on  the 
sides  of  the  fire  box,  and  one  patch  28  by  32  incnes  around  the  fire-box  door,  put  in 
113  new  stay  bolts,  repaired  heater,  swinging  engine  and  driver,  crown  wheel, 
repaired,  riveted  and  tightened  truss,  repaired  ana  renewed  bottom  fastenings  of 
hogchains,  riveted  dipper,  expanded  flues,  refitted  main  steam  pipes,  overhauled 
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and  strengthened  crane,  renewed  crank  shaft  of  swinging  engine,  male  friction  of 
backing  drum  and  roof,  put  in  one  new  spud,  and  painted  cabin  inside  and  out. 

Steamer  Pearl. — ^Hauled  out  on  wavs,  calked  and  painted  hull,  repaired  bow, 
stem,  nosing,  wheel  and  deck;  overnauled  and  repaired  scow  and  fe^  pumps, 
renewed  one  rudder,  renewed  roof,  rebuilt  furnace  walls,  re-covered  boilers,  cut  two 
hatches  for  hull  ventilators  in  forward  end  of  cabin  and  painted  cabin  inside  and  out. 

Steamer  Marion, — Hauled  out  on  ways,  calked  and  painted  hull,  repaired  bow  stem, 
supply  pipes  to  well,  head  block  and  towing  knee  and  wheel;  cut  rotten  plank  out 
of  gunwales  and  put  in  six  patches,  renewed  bad  parts  of  forward  deck,  put  on  new 
roof,  cut  two  hatches  for  ventilators  in  forward  end  of  cabin,  and  painted  cabin  inside 
and  out 

.Steamer  Fox. — Hauled  out  on  ways,  scraped,  calked,  and  painted  hull,  repaired 
deck,  repaired  and  painted  roof  ana  wheel,  re-covered  boiler,  cut  two  hatches  for 
hull  ventilators  in  forward  end  of  cabin,  and  painted  cabin  inside  and  out. 

Launch  W.  M.  Childs. — Hauled  out,  calked,  and  painted  hull,  and  overhauled  and 
repaired  motor  and  pump. 

Office  boat. — Replaced  canvas  roof  with  one  of  prepiu^  paper  and  painted  cabin 
insiae  and  out 

Quarter  boat  No.  J. — ^Hauled  out  on  ways,  repaired  and  calked  hull,  renewed  roof, 
and  renewed  deck  at  ends  of  cabin. 

Quarter  boat  No.  £. — Hauled  out  on  ways,  replaced  rotten  plank  in  rakes  with  new, 
renewed  comer  rake  timbers  and  nosing,  calked  and  painted  cabin  inside  and  out. 

Pile-driver  engine  No.  £. — Unloaded  engine  and  boiler  off  barge  onto  bank  and 
painted  them. 

Machtne-shop  engine. — Moved  small  boiler  and  engine  from  grounds  onto  new 
machine-shop  barge,  set  up  on  blocks  inside  shop,  repaired  fire  box  and  boiler,  and 
fitted  up  engme  to  run. 

WorthingSn  pump. — Overhauled  and  fitted  up  for  use,  renewing  piston  and  head  in 
water  end. 

Eightrinck  centrifugal  pumf. — Repaired  and  fitted  up  ready  for  use. 

Barge  No.  1. — ^Moved  engine  onto  bank,  transfenm  forge,  lathe  and  all  tools  and 
material  into  new  shop,  and  demolished  cabin. 

Barge  No.  S. — Hauled  out  on  ways  and  calked  knuckle  seam. 

Scows  Sf  4f  5 J  and  6. — Hauled  out  and  rebuilt  by  renewing  pocket  and  end  decking, 
rafters,  i)ocket  and  end  deck  timbers,  collar  beams,  rake  timbers  and  planking, 
pockets  comer  poets,  new  doors,  gunwale  strakes,  strengthened  bulkhead  ana 
repaired  ironwork. 

Scow  No.  7. — Repaired  nosing,  made  new  stirrups,  two  new  door  hinges  and  hung 
three  new  doors. 

•  Scow  No.  8. — Hauled  out^  repaired  pocket  decking,  hung  one  new  and  rehung  two 
old  doors  and  renewed  nosing. 

Scow  No.  9. — Renewed  nosing. 

Scow  No^  JO, — Repaired  deck,  sheave  irons,  and  renewed  nosing. 


Machine  shop. — Finished  building  18  by  80  foot  baxge,  and  put  on  cabin  18  by  60 
feet  Made  and  fitted  up  workbenches,  boxes  for  bolts,  washers,  etc.,  and  rack  lor 
holding  various  sizes  of  bar  iron;  moved  engine,  forge,  lathe,  shearing  and  punching 
machines,  thread  cutter,  wood  saw,  emery  wheels,  grindstone,  etc.,  into  shop,  ana 
fitted  up  same  for  use. 

Very  respectfully,  your  obedient  servant, 

C.  V.  Brainard, 
Maj.  J.  H.  WiLLABD,  Assistant  Engineer. 

Corps  of  Engineers,  U.  S.  A. 


M  M6. 


OPERATING   AND   CARE   OF    LAGRANGE   AND    KAMPSVILLE   IX)CKS, 
ILLINOIS  RIVER  AND  APPROACHES  THERETO. 

These  locks  and  dams  have  been  operated  and  maintained  unaer  the 
indefinite  appropriation  provided  for  in  section  4  of  the  river  and  har- 
bor act  of  July  5,  1884. 
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Lagrange  loch  and  dami. — ^The  works  were  operated  and  cared  for 
by  hired  labor  during  the  year.  The  ironwork  on  the  lock  walls  and 
gates  was  painted;  two  small  flatboats  rebuilt;  ice  house  raised,  new 
foundations  put  under  it,  and  sufficient  ice  harvested  to  fill  it.  The 
shop  was  raised  above  high  water  by  constructing  a  mound  of  dirt  ore- 
viously  thrown  out  by  the  dredges  and  placing  the  shop  upon  it.  Out- 
buildings, erounds,  etc.,  kept  in  good  order. 

During  flie  period  between  December  18  and  March  11  there  was 
no  navigation  through  the  lock,  except  four  steamboats  in  January. 
March  17  to  April  29,  during  hiffh  water,  all  boats  passed  over  the 
dam  except  a  few  heavily  loaded  barges  and  small  steamers. 

The  tonnage  for  fiscal  year  shows  an  increase  over  that  for  preceding 
year,  ranking  fifth  in  amount  since  the  lock  has  been  in  operation, 
about  twelve  vears.  Five  thousand  three  hundred  and  sixteen  dollars 
and  seventy -four  cents  was  expended  during  the  year,  exclusive  of 
^2.90,  outstanding  June  30. 

KampsviUe  lock  and  dam, — ^The  lock  and  dam  were  operated  and 
cared  for  during  the  year  by  hired  labor.  All  buildings  and  ironwork 
on  lock  walls  were  painted;  riprapped  levee;  the  spar  tracks  were 
raised,  leveled,  ballasted,  and  ties  renewed. 

Between  December  16  and  March  15  there  was  no  navigation  through 
the  lock,  and  from  March  24  to  April  28,  with  the  exception  of  three 
ice  tows  and  one  small  steamer,  all  boats  passed  over  the  dam. 

Tonnage  of  steamboats  is  greater  than  that  of  any  year  since  the 
works  have  been  in  operation,  and  the  combined  tonnage  of  steamboats 
and  barges  ranks  fifth. 

The  expenditures  during  the  year  amounted  to  $5,338.23,  exclusive 
of  $471.97,  outstanding  liabilities  June  30. 

Accompanying  report  of  Assistant  Engineer  C.  V.  Brainard,  which 
is  herewith,  are  tables  showing  number  of  boats  navigating  the  river, 
number  of  times  they  have  passed  through  the  locks,  and  traffic  at  each 
lock  since  they  were  openea  to  navigation. 

Summarized  statement  of  expenses  from  appropriation  for  operalina  and  care  of  canals  and 
other  works  of  navigation,  indefkwle,  applied  to  Lagrange  and  KampsviUe  hcks,  Illinois 
River. 

Lagrange  lock: 

Services 15,200.26 

Traveling  expenses 16. 60 

Materials 3S.40 

Supplies 62.68 

Total $6,316.74 

Kampsville  lock: 

Services 6,118.80 

Traveling  expenses 20. 24 

Materials 168.86 

Supplies 24.33 

Job  printing 2. 40 

Freight  charges 3. 60 

Total 5,338.23 


10,664.97 
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Money  %Uji;t€menis, 

LAOSANGB  LOCK. 

July  1,  1900,  balance  unexpended  (outstanding) $450. 98 

July  1,  1900,  allotment  for  fiscal  year  1901 10,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 5,316.74 

July  1,  1901,  balance  unexpended 5,134.24 

July  1,  1901,  outstanding  liabilities 402.90 

July  1,  1901,  balance  available 4,731.34 

KAMFSVILLB  LOCK. 

July  1,  1900,  balance  unexpended  (outstanding) $422. 44 

July  1,  1900,  allotment  for  fiscal  year 10,000  00 

June  30,  1901,  amount  expended  during  fiscal  year 5, 338. 23 

July  1,  1901,  balance  unexpended 5, 084. 21 

July  1,  1901,  outstanding  babilities 471.97 

July  1,1901,  balance  available 4,612.24 


REPORT  OP  MR.  C.  V.  BRAINARD,  ASSISTANT  ENGINEER. 

Kampsville,  III.,  July  6,  1901. 
Major:  I  have  the  honor  to  submit  the  following  report  of  operating  and  care  of 
locks  and  dams,  Illinois  River,  for  the  fiscal  year  ending  June  30,  1901: 

LAGRANGE  LOCK. 

There  was  no  navigation  through  this  lock  between  December  18  and  March  11. 
except  four  steamboats  in  Januarv.  From  March  17  until  April  29  all  boats  passea 
over  the  dam,  except  a  few  heavily  loaded  barges,  and  small  steamers  which  did  not 
have  the  power  to  take  them  over  the  dam. 

This  lock  has  been  in  operation  nearly  twelve  years,  and  the  fiscal  year  ending 
June  30,  1901,  ranks  fifth  in  amount  of  tonnage  passing  through.  Nearl^r  all  classes 
of  freight  show  a  slight  increase  over  the  average  of  former  years,  which  is  probably 
due  to  the  success  of  crops  in  the  district  tributary  to  the  lock. 

The  grounds,  fences,  sidewalks,  and  outbuildings  were  kept  in  good  order;  the  ice 
house  was  raised  and  a  new  foundation  put  under  it;  a  mound  was  built  of  dirt  pre- 
viously thrown  out  by  the  dredges  and  the  shop  was  moved  from  the  low  ground 
onto  this;  a  stone  wall  was  built  around  the  cellar  entrance  of  the  overseer's  house, 
and  frames  and  doors  made  for  this  entrance;  the  ironwork  on  the  lock  walls  and 

f  Bites  was  painted;  two  small  fiatboats  were  rebuilt;  100  tons  of  ice  was  harvested, 
lling  the  ice  house. 

KAMPSVILLE   LOCK. 

There  was  no  navigation  through  this  lock  between  December  16  and  March  14. 
From  March  24  until  April  28  all  boats  passed  over  the  dam  except  three  heavily 
loaded  ice  tows  and  one  small  steamer  wnich  did  not  have  power  enough  to  take  it 
over  the  dam. 

This  lock  has  been  in  operation  nearly  eight  years.  The  tonnage  of  steamboats 
passing  the  present  year  is  greater  than  any  previous  year,  but  in  combined  tonnage 
of  steamboats  and  barges  it  ranks  fifth.  The  different  classes  of  freight  as'a  whole 
show  a  slight  increase  over  the  average  of  former  years,  though  some  show  a  decrease. 
This  is  doubtless  due  to  the  success  of  crops  along  the  river. 

A  garden  was  made  and  tended  for  the  use  of  the  dredging  crews;  both  dwellings, 
the  lock  hands'  quarters,  office,  watchhouse,  and  ironwork  on  lock  walls  were 

Cted;  varnished  woodwork  inside  of  houses  1  and  2;  papered  kitchen  of  house 
1  and  three  rooms  of  house  No.  2;  made  two  storm  doors  for  each  dwelling; 
riprapped  levee  running  out  from  east  abutment  of  dam;  renewed  ties,  raised,  lev- 
eled and  bidlasted  spar  tracks,  and  kept  sidewalks  and  outbuildings  in  good  repair. 
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There  are  herewith  tables  showing  traffic  by  each  lock  since  they  were  opened  to 
navigation,  also  a  table  showing  boats  navigating  the  river  and  the  number  of  times 
each  passed  the  locks. 

Very  respectfully,  your  obedient  servant, 

C.  V.  Brainabd, 
AsgisUmt  Engineer, 

Maj.   J.   K.  WiLLABD, 

Corps  ofBngineerSf  U.  S,  A, 


OOMMBRCIAL  OTATISTICS. 

Tonnciffe  passing  Lagrange  lock. 


Steamboats number. 

Barges do. . . 

Steamboat<^ tonnage. 

Barges do . . . 

Ice tons. 

Wheat bashels. 

Com do... 

Passengen* number. 

General  merchandise tons. 

Coal do... 

Stock head. 

Wood cords. 

Logs  and  lumber PeetB.M. 


1890. 


41. 
12, 


a) 
»,082 


100 


(a) 


189L 


Fiscal  year  ending  June  30— 

398.     I     1894. 


280 
147 
68,967 
45,711 
20,676 
9,800 
18, 176 

650 

70 
45,000 


1892. 


265 

168 

68,236 

79,211 

89,400 

14,536 

83,800 

1.834 

1,651 

729 

219 

250 

10.000 


291 

176 

80.181 

162, 118 

46,600 

12,700 

29,691 

2,382 

4,676 

225 

298 

250 

196,000 


296 

213 

59,730 

91,361 

81,900 

6,750 

45,900 

2.179 

3,733 

1,087 

2,307 

60 

250,000 


1895. 


374 

251 

60,814 

76,530 

11,960 

22,071 

87.568 

4.682 

1,976 

640 

1,328 

28 


Steamboats number.. 

Barges do 

Steamboats tonnage. . 

Barges do 

Ice tons . . 

Wheat bushels.. 

Com do 

Pasnenffers  number.. 

General  merchandise tons. . 

Coal do.... 

Stock head . . 

Wood cords. 

Logs  and  lumber feet  B.M.. 

Apples barrels. . 


Fiscal  year  ending  June  30— 


340 
164 
79.495 
49.802 
11,150 
30,142 
67,179 
6,391 
6,455 
80 
1,925 


1897. 


416 

224 

91,550 

76,091 

19,426 

21,477 

161,767 

4,774 

4,508 

320 

1,667 

835 

140,000 

158 


1896. 


420 

235 

90,780 

80,925 

11,975 

6,850 

187,500 

10,300 

3,134 

395 

2,516 

900 

43,500 

2,352 


.   1899. 

1900. 

41. 

393 

211 

170 

100,363 

96,937 

85,668 

35,461 

18,400 

3,300 

12,665 

29.466 

136,029 

63,940 

18,764 

7,996 

4.981 

1,670 

654 

3.132 

1,788 

1,429 

116,000 

10.000 

677 

7,638 

611 

226 

107,599 

65,149 

9,000 

53,642 

202,977 

12,387 

2,178 

1,895 

2,286 


879,500 
316 


a  No  record  kept. 
Tonntige  passing  KampsviUe  lock. 


steamboats number. . 

Barges do 

Steamboats tonnage . . 

Barges do 

Ice tons.. 

Wheat bushelM. . 

Com do 

Other  grain do 

Apples barrels. . 

General  merchandise. .  .tons. . 

Passengers number. . 

Stock head.. 

Logs  and  lumber.. feet  B.  M  .. 

Ties number. . 

Brush cubic  yards. . 


Fiscal  year  ending  June  8 


1894. 


177 
220 
57,149 
51,296 
31,900 
63,600 
86,267 


4,692 
1,197 
1,197 


1896. 


440 

192 

99.315 

81.697 

11,950 

178,025 

164.000 

1,284 

2,359 

3,464 

6,017 

8,735 


1896. 


156 

111,382 

51.304 

10,960 

168,796 

178,188 

2,567 

6,396 

8,169 

7.049 

12,358 


:i: 


1897. 


1896. 


100 

124,253 

66,718 

11.926 

39,719 

68,867 

5,426 

6.618 

5,960 

6,670 

14.472 

86,000 


1899. 


1900. 


1901. 


401 

387 

119 

104 

126,706 

126.922 

28,428 

40,028 

8,300 

9,000 

•61,411 

89,360 

5,286 

36.781 

2,600 

7,067 

9,631 

1,418 

3,880 

5,112 

9,737 

14.683 

19,796 

23,065 

100,000 

119.590 

9,200 

23,424 

9,550 
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lAst  of  steamboats  navigating  the  lUinois  Biver  during  the  fiscal  year  ending  June  SO,  1901. 


Registered 
tonnage. 

Number  of- lockages. 

Name. 

Lagrange. 

Kamps- 
ville. 

RaM  TCn^l^  .............       . 

690 

288 

11 

47 

19 

180 

86 

08 

4 

128 

150 

4 

28 

80 

142 

4 

601 

860 

4 

8 

8 

607 

91 

5 

666 

700 

827 

142 

06 

89 

78 

44 

22 

16 

18 

11 

10 

10 

8 

8 

6 

5 

4 

4 

8 

184 

124 

41 

89 

80 

21 

17 

16 

11 

11 

9 

8 

7 

6 

4 

4 

4 

8 

144 

146 

R.  c.  Giinter X ...... . X  X 

92 

Belle  of  Ottawa 

46 
86 
84 
81 
80 
28 
20 
16 
12 
12 
11 

4 

H.  W.  Longfellow 

22 

R.  0. 8chinoMt 

Reindeer !    

5 

Lee 

G.M.SIvely .  .                  

11 

Little  Dick 

2 

City  of  Peoria 

8 

Polar  Wave 

12 

R.E.Cole 

BdithK 

New  Haven '..'...' 

10 

Golden  Gate 

8 
8 
2 
6 
6 
6 

9 

Blminl : 

2 

Spread  Eagle 

6 

Jack  Frost 

6 

C.W.Klnnear 

Dllnl 

2 

Myrtle 

6  ' 

Lilly 

4                      4 

Niagara 

4    

Virginia 

4 
8 
2 

Grpy  'R^gle    . ,    , - - 

2 

City  ofSneffleld 

Jacob  Richtman 

2 

■pi  jrlTig  Eagle                                  

2 

Irapertal  .7. 

2 
2 
2 
2 
2 
2 
2 
2 

2 

Wanderer 

2 

Little  Clyde 

2 

Juliet 

2 

Dunbar 

Vftilim*^  ...                                                     

2 

Lola 

2 

Hebe ,.... 

Genevieve.              

2 

Leona % 

2 

Lillian       , 

2 
2 
2 
2 
2 
2 
2 

2 

plrl 

Kid         .                    

Cltyof  PeWn 

Actea 

Galatea 

Dorothv .        

Verne  Swain  ...,. -_,.-,.-,.,^ ,, ^ ,.,...,.,. 

1 

Fred  Swain        

1 

Anderson 

1 

Elizabeth  Hvde 

1 

Minnie  B 

1 

Lady  Jane. .               

1 

GvDsy 

1 

dJ^  :::::;:::::;::::::. .:.::...: : :::.:::;.. 

I 

Viviane ^ 

VIvlnnA  Nn  S                  

1 

Gazel 

1 

LuluG 

1 

Hornet 

1 

Charles  Edmund              

1 

Cruiser  r. .  .t ■..'....-. 

Diamond 

1 

Lena 

Ethel 

M  M  7. 

CONSTRUCTION  OF  ILLINOIS  AND  MISSISSIPPI  CANAL. 

The  object  of  this  improvement  is  to  furnish  a  navigable  waterway 
from  Lake  Michigan  at  or  near  Chicago,  111.,  to  the  Mississippi  River 
at  the  mouth  of  Bock  River,  near  Rock  Island,  111.,  in  connection  with 
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the  Upper  Illinois  River  and  the  proposed  enlarged  waterway  along 
the  present  line  of  the  Illinois  and  Michigan  Canal. 

Various  surveys  of  different  routes  from  the  great  bend  of  the 
Illinois  near  Hennepin,  111.,  to  the  Mississippi  River  at  or  alcove  the 
mouth  of  Rock  River  have  been  made,  viz:  In  1871  (Report  of  the 
Chief  of  Engineers,  1871,  p.  303),  in  1882  (Report  of  the  Chief  of 
Engftieers,  1883,  p.  1757),  and  in  1885  (Report  of  the  Chief  of  Engi- 
neer, 1886,  p.  1707). 

There  was  also  a  rejx)rt  upon  the  canal  by  a  Board  of  Engineers  in 
1887,  under  the  provisions  of  the  river  and  harbor  act  oi  August, 
1886  (Report  of  the  Chief  of  Engineers,  1887,  p.  2145). 

After  much  discussion  the  present  or  Rock  Island  route  was  adopted. 

Detailed  plans  and  estimates,  based  upon  preliminary  surveys  and 
under  the  nver  and  harbor  act  of  August  11,  1888,  were  prepared  in 
tJiis  office  and  submitted  to  Congress  June  21,  1890,  the  report  of 
which  plans  and  estimates  was  published  as  House  Ex.  Doc.^  No.  316, 
Fifty-first  Congress,  first  session.  This  report  was  the  basis  of  sub- 
semient  appropriations. 

The  plans  submitted  in  1890  were  subsequently  modified  (Reports  of 
the  Chief  of  Engineers,  1891, 1892, 1896),  and  contemplate  the  construc- 
tion of  a  canal  at  least  80  feet  wide  at  the  water  surface,  7  feet  deep, 
with  locks  170  feet  long  between  (juoins,  35  feet  wide;  admitting  barges 
carrying  600  short  tons  of  freight  if  we  allow  240  short  tons  for 
weight  of  vessels,  and  140  feet  length,  34  feet  beam,  and  6  feet  draft 
of  vessel  that  may  easily  navigate  the  canal. 

The  canal  to  begin  at  the  great  bend  of  the  Illinois  River;  thence, 
via  the  vallevs  of  Bureau,  Pond,  and  Cowcatcher  creeks,  to  the  summit 
level  near  the  eighteenth  mile,  ascending  196  feet  through  21  locks, 
with  lifts  varying  from  7  to  11  feet  each;  thence  to  the  feeder  junc- 
tion, near  the  twenty-eighth  mile;  thence  to  Rock  River,  just  above  the 
mouth  of  Green  River;  thence  down  Rock  River  to  its  mouth.  The 
length  of  the  canal  is  about  75  miles,  having  been  shortened  about  2 
miles  by  the  adoption  of  the  Green  River  route  instead  of  the  Penney 
Slough  route.  The  descent  from  the  summit  level  to  the  low-water 
level  of  the  Mississippi  River  is  93  feet,  effected  by  10  lift  locks,  from 
6  to  14  feet  lift,  witn  one  guard  lock.  The  number  of  lift  locks  has 
been  reduced  from  37  to  31,  and  the  summit  level  has  been  cut  down  9 
feet  in  the  changes  since  the  1890  report  bv  subsequent  surveys,  and 
the  length  of  the  main  line  of  the  canal  has  been  reduced  from  f 7  to  75 
miles. 

The  feeder  as  now  located  is  29  miles  in  lengthy  instead  of  34f  miles, 
as  proposed  in  1890,  and  37i  miles,  as  proposed  in  1871  and  in  1883. 

The  entire  line  of  the  canal  and  feeder  has  been  definitely  located  by 
authority  of  the  Secretary  of  War,  as  required  by  river  and  harbor  act 
of  August  11,  1888,  and  subsequent  acts  of  Congress. 

A  more  extended  study  of  the  line  through  Cecil's  slough,  together 
with  experiments  on  slopes  and  revetment  of  the  peat  bog.  led  to  a 
revision  of  the  opinion  that  this  line  should  be  abandoned  for  that 
known  as  line  F. 

A  board  of  engineers  appointed  from  assistants  on  the  canal  made  a 
very  thorough  examination  and  a  favorable  report,  which  was  subse- 

Juently  confirmed  by  a  Board  of  Engineer  officers  and  approved  by  the 
department. 
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The  failing  contractors  having  been  settled  with  upon  terms  approved 
by  the  Secretary  of  War,  the  work  may  now  be  carried  through  under 
new  specifications  either  by  contract  or  by  hired  labor. 

The  location  of  lock  near  Colona  has  been  changed  to  a  point  east- 
ward, thus  simplifying  the  crossings  of  the  two  raUways  at  that  point, 
and  probably  reducing  the  cost  of  construction^ 

The  change  was  especially  agreeable  to  the  railway  companies  for 
although  the  cost  would  have  been  borne  by  the  United  States,  there 
would  have  been  much  delay  to  the  traffic  during  construction. 

The  question  of  spillways  or  ^tes  at  the  Green  River  aqueduct  is 
stJJl  unaer  study,  it  being  very  important  to  draw  down  the  feeder  or 
the  summit  level  in  case  of  accident. 

The  design  for  the  movable  dam  at  the  head  of  the  feeder,  required 
bv  decree  of  court,  has  been  worked  out  and  submitted  to  the  Chief  of 
Engineers.  This  is  a  combination  of  overhead  bridge  with  Boul6 
gates  and  suspended  frames.  The  maneuvers  are  to  be  made  by  means 
of  diflferential  pulle^^s,  running  on  trolleys  on  the  top  chords  on  each 
side.  The  design  has  been  submitted  to  a  Board  of  Engineers  for 
report. 

The  question  of  locking  into  the  Sterling  pool  has  not  been  settled, 
and  it  is  understood  will  oe  revived  in  the  next  Congress.  The  esti- 
mate of  $75,000  should  be  provided,  in  addition  to  that  for  the  canal 
and  feeder. 

The  Moline  highway  bridge,  costing  $25,000,  was  ordered  to  be  built 
out  of  the  canal  appropriation,  although  it  was  not  estimated  for,  the 
expectation  being  that  the  city  of  Moline  would  be  required  to  build 
the  bridge. 

There  have  been  gi*eat  economies  in  constructions,  but  the  cost  of 
right  of  way  and  damages,  the  demands  for  highway  bridges,  not  only 
larger  than  those  proposed,  but  larger  than  those  planneafor  the  new 
barge  canal  in  the  State  of  New  York,  the  necessity  of  providing  larger 
and  lower  culverts,  with  flushing  devices,  owing[  to  the  development 
of  the  drainage  districts,  and  finally  the  imperative  need  of  revetting 
a  great  portion  of  the  banks,  can  not  fail  to  increase  the  final  cost  of 
the  canal  considerably  above  the  original  estimate  of  $6,925,960,  as 
given  in  the  report  of  1890. 


CONDITION  OF  THE  WORK  JUNE   30,  1901. 

Work  began  under  the  conditions  imposed  by  the  river  and  harbor 
act  of  September  19,  1890,  upon  the  Rock  River  end  of  the  canal  in 
1892,  by  the  construction  of  a  canal  around  the  lower  rapids  of  Rock 
River,  4i  miles  long,  with  3  locks,  3  swing  bridges,  2  dams,  3  lock 
houses,  7  sluiceways,  and  1  arch  culvert,  which  canal  was  opened  to 
navigation  April  17,  1895,  and  has  since  that  date  been  in  successful 
operation.  The  Moline  wagon  bridge  across  Rock  River  has  been 
built. 

At  the  date  of  this  report  the  eailihwork  of  18  miles  of  the  eastern 
section,  except  oart  of  mile  1,  forming  the  approach  from  the  Dlinois 
River  to  Lock  No.  1,  has  been  completed.  Some  reenforcement  of 
high  embankments  and  lining  the  canal  trunk  where  required  with 
water-tight  material  remain  to  be  done.     Earthwork  on  mile  19  is 
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about  95  per  cent  complete.  No  earthwork  has  been  done  on  miles 
20  to  23,  inclusive;  on  miles  24  and  25  eai*thwork  is  in  progress  by 
hired  labor,  and  is  about  55  per  cent  complete.  Earthwork  on  miles 
26  to  28,  inclusive,  is  more  than  90  per  cent  complete.  Ten  highway 
bridges  have  been  completed;  1  single-track  ana  2  double-tracK  rail- 
road bridges  have  been  built;  3  aqueduct  bridges  have  been  com- 
pleted. Twenty -one  locks  of  concrete  masonry  nave  been  completed 
except  gates,  valves,  and  fixtures.  Nine  arch  culverts  are  complete 
with  exception  of  flushing  arrangements  for  2;  11  pipe  culverts  have 
been  completed  and  2  others  are  in  course  of  construction.  The  neces- 
sary warehouses  and  houses  to  shelter  locomotives  have  been  built;  3 
superintendents'  houses,  1  each  on  mile  2,  mile  11,  and  mile  17;  2  lock- 
keepers'  houses,  1  on  mile  7,  the  other  on  mile  13,  and  a  small  4-room 
house  on  mile  24  for  office  use  have  been  built.  A  construction  rail- 
way of  3-foot  gauge  is  located  along  the  canal  from  mile  2  to  17,  with 
sumeient  side  tracks  to  connect  with  storage  yards  and  work  under 
construction.  Three  locomotives  are  in  use  handling  material  and 
earthwork  in  reenforcing  high  embankments. 

On  the  feeder  4,405,566  cubic  yards  of  earthwork  have  been  exca- 
vated, of  which  1,145,964  cubic  yards  were  done  during  the  fiscal  year. 
Ten  pipe  culverts  and  the  foundation  for  6  arch  culverts  have  been 
completed,  and  the  foundation  for  another  arch  culvert  completed,  with 
the  exception  of  slope  paving.  The  concrete  masonry  for  3  arch  cul- 
veils  and  flushing  devices  for  2  pipe  culverts  were  built.  One  double 
12-foot  arch  culvert  has  been  completed.  Foundations  and  abutments 
for  7  highway  bridges  have  been  ouilt  and  the  vertical  retaining  wall 
and  slope  paving  completed  for  5.  The  superstructure  of  one  double- 
track  highway  bridge  and  one  double-track  railroad  bridge  was  com- 
pleted. Work  on  highway  bridges  was  stopped  with  the  completion 
of  the  masonry  on  account  of  writ?  of  injunction  issued  by  the  circuit 
court  of  Whiteside  Count}^,  111.,  at  the  instance  of  highway  commis- 
sioners. Four  of  the  writs  have  been  dismissed  in  the  United  States 
court,  but  one  still  remains  in  force.  These  injunctions  covered  prac- 
tically all  the  bridges  on  the  first  16  miles  of  the  feeder.  Ten  miles 
of  railway  track  material  was  purchased  and  about  3  miles  of  track  has 
been  laid.  It  became  necessary  to  condemn  a  small  amount  of  addi- 
tional land  for  obtaining  material  for  hi^way  bridge  approaches  and 
Sound  on  which  to  buud  approaches.  This  land  was  condemned  on 
ay  7,  1901,  but  the  decree  m  the  case  has  not  yet  been  filed. 

All  of  the  riffht  of  way  on  the  western  section,  including  the  lands 
to  be  damagea  by  overflow,  has  been  condemned  and  aU  paid  for 
except  3  tracts,  titles  to  which  were  found  defective  by  the  Attorney- 
General  and  have  not  yet  been  cleared.  About  21  miles  of  earthwork 
have  been  placed  under  contract  and  1,712,512  cubic  yards  excavated, 
of  which  1,297,739  were  done  during  the  fiscal  year.  The  founda- 
tions for  3  arch  culverts  have  been  built  and  excavation  for  the  fourth 
is  in  progress.  Thirteen  pipe  culverts  are  entirely  completed  and 
construction  of  the  fourteenth  in  progress.  About  32  miles  of  fencing 
have  been  built.  Warehouses  were  built  at  Lock  22,  Sheffield,  Anna- 
wan,  Atkinson,  and  Geneseo. 

For  detailed  statement  of  work  done  during  the  year  see  accom- 

C lying  reports  of  Assistant  Engineers  Long  and  Wheeler,  who  have 
n  in  local  charge  of  the  works. 
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Moriey  staiemefrvt. 

July  1,  1900,  balance  unexpended $1,719,728.60 

Amount  appropriated  by  sundry  dvil  act  approved  March  3, 1901 975, 000. 00 


2,694,728.00 
June  30,  1901,  ajnount  expended  during  fiscal  year 971, 707. 35 


July  1,  1901,  balance  unexpended 1,723,021.25 

July  1,  1901,  outstanding  liiabilities 95,^35.21 


July  1,  1901,  balance  available 1,627,686.04 


July  1,  1901,  amount  covered  by  uncompleted  contracts 175, 021. 50 


Amount  (estimated)  required  for  completion  of  existing  project 758, 220. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1903,  in  addition  to  the  balance  unexpended  July  1,  1901 768, 220. 00 

Submitted  in  compliance  with  requirements  of  sundry  civU  act  of  June 

4,1897. 


APPROPRIATIONS. 

July  1 ,  1890,  balance  unexpended  from  previous  appropriations $786. 46 

Act  of— 

September  19,  1890 500,000.00 

July  13,  1892 500,000.00 

August  17,  1894 190,000.00 

June3,  1896 45,000.00 

Sundry  civil  act  June  4,  1897 875,000.00 

Sundry  civil  act,  July  1, 1898 1,427,740.01 

Sundry  civil  act,  March  3,  1899 : 700,000.03 

Sundry  civil  act,  June  6,  1900 1,000,000.00 

Sundry  civil  act,  March  3,  1901 975,000.03 

Total 6,213,526.46 

Expended  to  June  30, 1901 4,490,505.21 

Balance  unexpended  July  1, 1901 :  1,723,021.25 


ILLINOIS  AND   MISSISSIPPI  CANAL — ^WBSTERN  SECTION. 

Armmd  louoer  rapids  of  Rock  River — Total  cost. 

[4i  miles  completed  and  In  operation.] 

Surveys $22,938.92 

Right  of  way 26,851.14 

Canal  trunk: 

Milel 24,154.91 

MUe2 18,985.64 

MUe3 18,680.01 

Miles  4  and  5 126,716.52 
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LcK^kNo.  37 89,542.31 

Lock  No.  36 39,532.19 

Guard  Lock 72,696.97 

Dams 35,086.13 

Bridges 39,437.89 

Property 32,607.30 

Total : 547,229.93 


Rock  River  dwision — Cod  to  dose  offiKol  year  1901. 

Dredging  Rock  River $470.21 

Moline  highway  bridge 26, 000. 00 

Total 25,470.21 


Feeder  Junction  to  Rock  River,  annual  staiemerU  fiscal  year  1901. 


Rightofway $26,046. 

Canal  trunk: 

Mile28 1,991. 

Mile29 2,659. 

Mile30 507. 

Mile31 226. 

Mne32 505. 

Mile33 5,629. 

Mile84 4,923. 

Mile35 4,366. 

Mile36 774. 

Mile37 7,339. 

Mile38 -, 25,132. 

Mile39 6,369. 

Mile40 14,722. 

Mile41 6,406. 

Mile42 9,529. 

Mile43 6,873. 

Mile44 6,449. 

Mile45 10,22L 

Mile46 15,758. 

Mile47 5,643. 

Mile48 12,892. 

Mile49 699. 

Mile50 655. 

Mile51 673. 

Mile52 659. 

Mile53 13. 

Culverts: 

No.  18 1,383. 

No.  19 2,754. 

No.  20 2,668. 

No.  21 564. 

No.  22 3,506. 

No.  23 5,234. 

No.  24 3,000. 

No.  25 3,341. 

No.  26 4,868. 

No.  27 4,789. 


Culverte— Continued. 

No.  28 $1,727.34 

No.  29 3,167.64 

No.  30 1,183.71 

No.  31 4,430.71 

No.  32 2,995.18 

No.  33 3,322.75 

No.  34 2,994.25 

No.  35 34.28 

No.  36 68.67 

Highway  bridges: 

No.  17 2,102.87 

No.  18 1,671.58 

No.  19 336.78 

No.  21 247.38 

No.  22 210.00 

No.  23 31.66 

No.  24 250.02 

No.  25 1,591.47 

No.  26 741.30 

No.  27 944.25 

No.  28 2,749.39 

No.  29 1,474.09 

No.30 1,653.40 

No.  31 727.27 

No.  32 1,246.76 

No.  34 1,575.33 

No.35 272.88 

No.37 50.00 

No.38 200.00 

LockNo.  22 9.50 

General  construction 1 ,  969. 92 

Superintendence  and  office. .  6, 669. 61 
Care  and  repair  of  property 

and  plant 85.79 

Property 3,267.09 

Material  (stock  on  hand ) 4, 870. 69 

Total  forfiscal  year  1901  264,651.85 
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Feeder  junction  to  Hock  River^  cost  to  dose  qf  fiscal  year  1901, 

At  close  of 
1900. 

\m. 

Equitable  part 
of  general  con- 
struction, su- 
perintendence 
and  office,  care 
and  repair  of 
property,  and 
deterioration 
of  property. 

Total. 

Surveys 

$19,764.09 
188,456.81 

1,160.21 
8,800.62 
128.02 
21.74 
142.28 
120.51 
172.88 
181.96 
115.88 
188.86 
129.19 
848.04 
917.88 
919.24 
912.86 
905.18 
8,235.46 
2,404.34 
052.78 
989.68 
4,452.76 
108.65 

1 

$19,764.09 

Right  of  way 

$26,045.35 

1,991.23 

2,659.93 

607.41 

226.66 

605.09 

5,629.44 

4,923.89 

4,366.80 

774.31 

7,339.08 

25,132.36 

6,369.49 

14,722.50 

6,406.95 

9,629.37 

6,873.85 

6,449.58 

10,221.07 

15,758.82 

5.643.76 

12,892.01 

699.49 

655.03 

673.50 

659.35 

18.44 

1,883.06 
2,754.66 
2,668.88 
564.87 
8,606.64 
5,234.07 
8,000.66 
8,841.12 
4,868.49 
4,789.29 
1,727.84 
8,167.64 
1,188.71 
4,430.71 
2,995.18 
8,822.75 
2,994.25 
34.28 
68.67 

2,102.87 

1,671.58 

335.78 

247.38 

210.00 

81.66 

260.02 

1,591.47 

741.30 

944.25 

2,749.39 

1,474.09 

1,653.40 

727.27 

1,246.76 

1,575.88 

272.88 

50.00 

200.00 

9.60 

164,601.66 

Canal  trunk: 

Mile  28 .V. 

$88.44 

111.48 

21.27 

9.61 

21.16 

235.98 

206.84 

182.98 

,     82.45 

807.58 

1,058.29 

266.94 

617.02 

268.52 

899.87 

288.06 

270.30 

428.36 

660.42 

286.54 

540.30 

29.31 

27.46 

28.22 

27.62 

8,224.88 

Mile  29 

11,072.08 

Mile  80 

666.70 

MileSl 

Mile  82 

257.91 
668.68 

Mile  88 

5,966.88 

Mile  84 

5.902.61 

Mile  85 

4,681.24 
922.59 

Mile  86 •- 

Mile  87 

7,784.97 

Mile  88 

26.814.84 

Mile  89 

7,484.47 
16,266.85 

Mile  40 

Mile  41 

7,594.71 

Mile  42 

10,841.60 

Mile  43 

8,066.59 

Mile44 

9,955.29 

Mile  45 

18,068.77 

17,871.52 

6,869.96 

17,886.07 

887.85 

Mile  46 

Mile  47 

Mile  48 

Mile  49 

Mile  60    .    »                                  

682.48 

MileSl 

701.72 

Mile  52 

686.97 

Mile  53 

13.41 

Culverts: 

No.  18 

900.57 
6.80 
6.80 

11.26 
6.30 
6.80 

11.25 
6.30 
6.80 
6.30 
450.65 
6.80 

11.25 
6.80 
6.80 
6.30 
6.80 

57.96 
115.44 
111.86 
.      28.68 
146.96 
219.35 
125.77 
140.02 
204.04 
200.70 

72.38 
182.76 

49.62 
185.70 
125.52 
189.26 
125.48 

2.341.58 

No.  19 

2,876.30 

No.20 

2,787.04 
699.80 

No.  21 

No.22                                                  

8,659.90 
5,469.72 

No.  28 

No.  24 

3,187.68 

No.25 

8,487.44 

No.  26 

5,078.88 

No.27 

4,996.29 

No.  28 

2,250.27 

No.  29 

8,806.70 

No.  80 

1,244.58 

No.  31 

4,622.71 

No.  82 

8,127.00 

No.  33 

8,468.81 

No.  84 

8.126.03 

No  35                      ... 

84.28 

No.  86 

68.67 

Highway  bridges: 

466.07 

88.13 
70.05 
14.08 
10.35 
8.80 

2,647.07 

No.  18 

1,741.63 

No.  19 

849.86 

No.  21 

257.73 

No.22   

218.80 

No.  23 

81.66 

No.  24   

10.48 
66.70 
81.05 
89.56 
115.21 
61.77 
69.80 
80.47 
62.26 
66.01 
11.44 

260.50 

No.25 

1,658.17 

No.  26 

772.85 

No.27 

631.86 
84.80 
617.14 
689.52 

1,615.66 

No.  28 

2,919.40 

No.  29 

2,158.00 

No.  30 

2,312.22 

No.31 

757.74 

No.  82 

424.86 

1,723.88 

No.  84 

1,641.81 

No.  85 

284.82 

No  37        

50.00 

No.  38 

200.00 

L.ockNo22                   

885.15 
2,179.98 

894.65 

Hnuae  at  Lock  No  22 

2,179.98 

1,969.92 
6,669.61 
86.79 
8,267.09 
4,870.69 

Annprlntpndpnoe  and  offic  ■ 

87.11 

2,758.50 

Matprlfll  ^fltocic  on  hand)          

4,870.69 

Total 

192,285.17 

264,651.85 

9,276.02 

456,987.02 
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ILLINOIS  AND   HiaSISSIPPI  CANAL-FBBDER  LINE. 

Annual  stcUemmty  fiscal  year  1901. 


Rightof  way $93.76 

Right  of  flowage 26,191.22 

F€«der  trunk: 

Milel 2,202.27 

Mile2 168.68 

Mile3 9,468.01 

Mile4 1,817.48 

Mile5 183.43 

Mile6 170.00 

Mile7 150.00 

Miles 154.60 

Mile  9 7,873.12 

Mile  10 250.66 

Mile  11 688.02 

Mile  12 10,193.64 

Mile  13 22,326.14 

Mile  14 13,495.04 

Milel6 2,183.51 

Milel6 748.00 

Mile  17 10,347.03 

MilelS 1,491,72 

Mile  19 94.78 

Mile20 120.23 

Mile21 8,016.83 

Mile  22 22,700.42 

Mile23 11,682.11 

Mile  24 22,747.05 

Mile  25 15,604.90 

Mile26 23,296.41 

Mile27 1,350.60 

Mile  28 2,472.40 

Mile  29 5,732.84 

Culverts 


600.47 

480.60 

,869.29 

,168.50 

,303.21 

No.6 8,683.14 

,325.76 
,854.14 
,003.42 
,  108. 13 
,615.95 


No.  1  . 
No.  2. 
No.  3, 
No.  4. 
No.  5. 


No.  7. 
No.  8... 
No.9... 
No.  10.. 
No.llA. 


2,< 
3,1 
5,  J 


4,5 

9,f 

10,  ( 


Oulverta — Continued. 

No.llB 

No.  12 

No.  13 

No.  14 

No.  16 

No.  16 

No.  17 

Highway  bridges: 

No.  44 

No.  46 

No.  46 

No.  47 

No.  48 

No.  49 

No.  60 

No.  51 

No.  52 

No.  53 

No.  55 

No.  66 

No.  69 

No.  60 

No.  61 

No.  62 

No.  63 

No.64 

Railroad  bridges: 

No.l 

No.2 

Aqueduct 

Dam 

Railroad 

General  construction 

Superintendence  and  office. . 

Care  and  repair  of  property 

and  plant 


$213.32 

2,648.18 

2,686.81 

2, 144. 85 

414.00 

944.21 

13,578.09 

317.01 
2,738.39 
1,082.11 
1,560.12 
3,685.64 
6,422.74 
4, 742. 21 

748.55 

625.38 

30.63 

1,201.28 

142.65 

3,202.69 

3, 712. 39 

82.26 

1,991.40 

110.  74 
63.35 

29,491.77 

2,616.57 

60.00 

1,282.76 

28, 130.  72 

848.15 

9,994.76 

127.53 
1,367.94 
4,024.41 

408,738.91 
Less  material  on  hand  June 
30,1900 7,465.69 

Total  for  fiscal  year  1901.  401,283.32 


Material  (stock  on  hand)  . . ._ 


Ck>ti  to  dose  of  fiscal  year  1901, 


Surveys 928,701.85 

Right  of  way 178,669.80 

Ri(fhtof  flowR^ 36,840.01 

Feeder  tnmk: 

Mllel 28,858.71 

Mile  2 25,911.47 

Miles 2,920.69 

Mile  4 16,261.56 

Miles 12,459.26 

Mile  6 24,920.46 

Mile  7 27,781.42 

Miles 21,509.39 

Mile  9 3.144.52 

Mile  10 7.384.08 

a  140,766.70  enoneorisly  charged  "  Right  of  way  " 


At  cloee  of 
1900. 


Fiflcalyear 
1901. 


198.76 
26,191.22 

2,202.27 
168.68 

9,468.01 

1,817.48 
183.48 
170.00 
150.00 
154.50 

7,878.12 
250.66 
transferred  to 


Equitable  part 
of  genera]  con- 
stniction,  su- 
perintendence 
and  office,  care 
and  repair  of 
property,  and 
deterioration 
of  property. 


876.88 

5.88 
829.59 
68.28 

6.87 

6.92 

5.22 

5.89 
274.06  I 

8.73  I 
'  Right  of  flowage. 


Total. 


•28,701.85 
0182,907.66 
a  103, 786. 93 


31,182.81 
26,085.93 
12,718.19 
18,142.32 
12,649.06 
25,096.37 
27,936.64 
21,669.28 
11,291.70 
7,643.42 
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Oo9t  to  dose  of  fiscal  year  1901 — Continued. 


At  dose  of 
1900. 

Fiscal  year 
1901. 

Equitable  part 
of  general  con- 
struction, su- 
perintendence 
and  office,  care 
and  repair  of 
property  and 
deterioration 
of  property. 

Total. 

Feeder  trunk— Continued. 

Mile  11 

91,422.10 

3,801.34 

1,198.77 

2,098.75 

20,206.34 

15,616.51 

3,599.57 

12,588.06 

16.415.69 

16,582.38 

12,569.20 

5,969.40 

16,279.08 

2,849.38 

8,262.68 

11,066.37 

11,675.06 

16,281.98 

18,887.24 

9,459.94 

7,611.20 

546.77 

7,045.83 

3,928.23 

2,403.66 

747.09 

1,721.06 

1,265.11 

254.93 

476.19 

640.75 

32.71 

235.64 

164.81 

2,276.83 

8,922.11 

2,606.88 

19.99 

8,021.97 

2,289.06 

4,551.75 

5,669.45 

909.88 

182.17 

338.31 

126.84 

87.50 

680.72 

1,891.86 

87..50 

1,797.41 

596.66 

802.60 

2,427.49 

18.50 

975.64 

$688.02 

10,193.64 

22,826.14 

18,495.04 

2,188.51 

748.00 

10,347.08 

1,491.72 

94.78 

120.23 

8,016.88 

22,700.42 

11,682.11 

22,747.05 

15,604.90 

23,296.41 

1,350.60 

2,472.40 

5,732.84 

600.47 

480.60 

2,869.29 

8,168.60 

5,803.21 

8,683.14 

4,325.76 

9,854.14 

10,003.42 

8,108.13 

4,615.95 

213.32 

2,648.18 

2,685.81 

2,144.85 

414.00 

944.21 

13,578.09 

$23.96 

351.86 

777.19 

469.77 

76.02 

26.04 

860.19 

61.94 

3.30 

4.17 

279.08 

790.21 

406.66 

791.83 

548.22 

810.95 

47.03 

86.05 

199.57 

17.40 

16.74 

99.87 

110.31 

184.60 

302.26 

150.59 

343.02 

348.21 

108.19 

160.69 

7.41 

92.18 

93.50 

74.67 

14.41 

32.8(> 

472.66 

12,134.07 

Mile  12 

14,349.84 

Mile  13 

24,802.10 

Mile  14 

16,068.56 

Mi]el5 

22,464.87 

Mile  16 

16,390.55 

Mile  17 

14,306.79 

Mile  18 

14,181.69 

Mile  19 

16,613.77 

Mile  20 

16,666.78 

Mile  21 

20,865.11 

Mile  22 

29,460.03 

Mile  23 

28,867.80 

Mile  24 

26.388.21 

Mile  25 

24,410.80 

Mile  26 

86,173.73 

Mile  27 

13,072.69 

Mile  28 

18.840.38 

Mile  29 

24,819.65 

Culverts: 

No.  1 

9,977.81 

No.  2 

8,106.54 

No.  3 

8,515.93 

No.  4 

10,824.14 

No.  5 

9,416.04 

No.  6 

11,389.06 

No.  7 

5,223.44 

No.  8 1 

11,918.22 

No.  9 

11,606.74 

No.  10 

8,471.25 

No.  11 A 

6,252.83 

No.  IIB 

861.48 

No.  12 

2,773.07 

No.13 

3,014.95 

No.  14 

2,384.33 

No.  15 

2,705.24 

No.  16 '. 

4,899.18 

No.  17 

16,647.63 

Highway  bridges: 

No.  43 

19.99 

No.  44 

817.01 

2,738.89 

1,082.11 

1,560.12 

8,685.64 

5,422.74 

4,742.21 

748.55 

525.38 

30.63 

11.03 
95.31 
37.66 
54.80 
128.31 
188.78 
165.07 
26.07 
18.27 
1.08 

8,350.01 

No.  45 

6,072.76 

No.  46 

6,671..'i2 

No.  47 

7,283.87 

No.  48 

4,723.88 

No.  49 

5, 79i.  69 

No.  50 

6,240.59 
901.46 

No.  51 

No.52 

681.15 

No.  53 

662.43 

No.  54 

1,391.35 
1,280.59 

No.  65 

1,201.28 
142.65 

41.81 
4.98 

No.  66 

1,945.04 
695.56 

No.57 

No.  68 

802.60 

No.  59 

8,202.69 
3,712.89 

82.26 

1,991.40 

110.74 

63.35 

29,491.77 

2,515.57 

50.00 

iii.so 

129.22 
2.86 
69.31 
8.86 
2.19 

1,026.64 

87.58 

1.74 

6,741.68 

No.  60 

3,855.11 

No.  61 

1,060.75 
2,060.71 

No.  62 

No.  68 

587.82 
619.09 

4.16 

701.92 

No.  64 

684.63 

Railroad  bridges: 

No.l 

80,522.57 

No.2 

2,603.15 
61.74 

Aqueduct 

Guard  lock  . .  # , 

80.03 

80.03 

Dam 

1,282.75 
28,130.72 

848.15 
9,9M.76 

127.58 
1,357.94 
4,024.41 

44.66 

1,827.41 
28,180.72 

Railroad 

General  construction 

Superintendence  and  office 

Care  and  repair  of  property 

Property 

3,409.97 
7,456.59 

3,978.26 

Material  (stock  on  hand) 

1 

4,024.41 

1 

Le»8  material  on  hand  June  80, 1900 

408,738.91 
7.455.59 

1 

Total 

690,815.^ 

401,283.32 

11,765.09 

1.092,098.99 
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ILLINOIS  AND  MI86ISBIPPI  CANAL — ^EASTERN  SECTION. 

Annual  staiementj  fiscal  year  1901. 


Surveys 12, 

Right  of  way 

Canal  tronk: 

Milel 

Mile2 1, 

Mile3 

Mile4 4, 

Mile5 

Mile6..: 

Mile?: 

Miles 6, 

MUe9 8, 

MilelO 4, 

Milell 3, 

Milel2 2, 

MilelS 6, 

Milel4 5, 

Mile  15 4, 

Mile  16 3, 

MilelV 6, 

Milel8 4, 

Milel9 7, 

Mile20 13, 

Mile  21 

Mile  22 

Mile  23 

Mile24 1, 

Mile25 21, 

Mile  26 20, 

Mile27 11, 

Mile28 5, 

Locks: 

No.  6 

No.8 

No.9 

No.  10 


11. 
12. 
13. 
14. 


No. 
No. 
No. 
No. 
No.  15 . 
No.  16. 
No.  17 . 
No.  18. 
No.  19. 
No.  20. 
No.  21 . 
Aqueducts: 
No.  1-. 
No.  2.. 
No.  3.. 


836.24 
328.50 

206.15 
616.83 
379.47 
274.47 
948.41 
635.51 
740.31 
454.19 
636.48 
528.34 
467.50 
667.85 
506.63 
933.39 
731.55 
309.40 
569.15 
981.27 

434. 78 
866.53 
357.05 
435.38 
167. 77 
195.48 
904.79 

758. 79 
192.85 
033.86 

285.58 
179.43 
354.35 
179.43 
179.43 
497.37 
464.71 
309.19 
179.42 
865.73 
179.42 
596.03 
235.92 
812.  70 
,246.68 

958. 22 
543.16 
340.57 


Pipe  culverts: 

No.  3 

No.  5 

No.  7 

No.8 

No.  15.... 
Arch  culverte: 

No.  1 

No.  2 

No.  4 

No.  5 

No.  7 

No.8 

No.9 


Highway  bridges: 

No.  1 

N.}.2 

No.5 

No.6 

No.7 

No.8 

No.9 

No.  10 

No.  11 

No,  16 

No.  17 

No:  18 


Railroad  bridges: 

No.  1 

No.2 

No.3 

House  at  Lock  No.  19 

Telephone  line 

General  construction 

Superintendence  and  office. . 
Care  and  repair  of  property 

and  plant 

Maintenance    of    finished 

structures 

Property 

Material  (stock  on  hand)  . . . 


11,353.16 

69.33 

913.65 

108.41 

659.25 

1,496.26 
2,030.38 
2,052.87 
10.41 
2,483.40 
9,044.73 
7,994.78 

1,372.51 

995.35 

5, 784. 19 

4,562.03 

5, 563. 55 

3, 129. 80 

3, 245. 88 

298.22 

689.55 

8,064.49 

9,039.25 

7,447.76 

2, 738. 16 

640.48 

38,692.25 

251.08 

143.93 

5, 380. 78 

14, 423. 91 

10,656.78 

1,960.85 
3,393.79 
8, 333. 37 


325, 530. 85 
LesB  material  ($14,148.04)  and 
lock  forming  ($5,610.63)  on 
hand  June  30, 1900 19, 758. 67 


Totalforfiscal  year  1901  305,772.18 
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fUM  if,  dfm  fjfftmnl  year  ISfOl. 


E^-:ttBb>  part 

'^■^rtneffm.ecio- 

1  «crv{k9B.iB- 

. 

t  liieriateadeBee 

I 

pbooe  liD«. 

<TtT. 

TqCaL 

%L\t(^l*Aw%y 

CSftAAi  tmnk: 

Mi.^J 

M../J2 

Ml)*?« 

Ml)*?  4 ' 

MM** 

MII*T^. 

MJ>7 

MH^« 

Mlk'» 

Mil*-  10 ' 

MH<?JI 

Mil*?  12 : 

Mn#;l» 

MIIuH ' 

MIU'IA 

Mll#!ir, 

Mil*- 17 

M1I«IM 

Mll«rl{l 

Mll«2»l 

Mllft'il 

Mlh-22 

Mni!'<« 

MIW'IM 

Mn«2r, 

Mll«2fi 

Mll«'/7 

MJ1«2H 

No.l 

No.  2. 
No. 


.8. 


No.  4 . 

No.  ft . 
No.  fi . 


No.  7 

No.  M 

No.  tf 

No.  10 

No.  II 

No,  12 

No.  13 

No.  H 

Nr».  ir, 

No,  Ifl 

No.  17 

Nr».  IH 

No,  19 

No.  2() 

No.  21 

l'ltN>  (Milvcrtu: 

No.l 

No.2 

No.  « 

No.  4 

No.  ft 

No.7 

No.  K 

No.9 

No.  10 

Nr>,  11 

No.  1ft 

At  Pcorlii  cni«wlnK. 
An'lj  (MiIvrrlH: 

No.  I . 


No.  2 . 
No.  3. 
No.  4 . 
No.  ft. 
No.  (I. 
No.  7 . 
No.  H. 
No.  9 . 


tl5,42«.M 
U0..i0ft.42 

25,2n.» 
2&,7VI.1< 

23,775. 2D 
I7,92D,13 
25,070.91 
2»,M«.73 
S,  724.02 
31.423.4IH 
39,233,95 
2»,«7.80 
31,609.29 
25,409.32 

82,«W.74 
30.024.S4 
16,  .£3. 42 
37.4(/7.63 
22,929.20 
712.41  ' 
788.50  1 
776.  M 
11,334.00  ! 
8,983.10  ' 
2,0n.84 
1,687.08 
7,763.35 

38,165.98 

40,H14.12 

37,1.%.  04 

36,721.74  I 

.T7.K14.39 

a9.HHfi.13 

34,7:^.63 

33,042.46 

29,367.61 

81,431.66 

84,078.26 

82,674.23 

29,119.67 

28,609.74 

27,296.89 

80,599.60 

29,874.68 

82.202.14 

81,402.34 

84,002.06 

84,718.79 

8,296.67 
201.86 
7,273.18 
6,062.68 
8,868.66 
2,486.81 
2,676.42 
1,606.01 
1,916.66 
1,681.07 


466.83 

9,819.42 
6,929.92 
10,799.74 
13, 393. 70 
7,171.22 
8,164.17 
9,722.69 


t2,fai.24 

328.30 

200.  L5  \ 
l,f,l6.f& 

4,274-47 

SM8.41 

0^.51 

740.31 

0,454.19 

8,fiV;.48 

4,.V>.W 

3.4fo7.50 

2,607.85 

6,  .106. 03  I 

5,933.99  ■ 

4.731.55 

8.309.40 

0,509.15 

4,981.27 

7,4W.78 

13,800.63 

357.05 

435.38 

107.  T7 

1,195.48 

21,904.79  I 

20,758.79 

11,192.85 

6,083.80 


285.66 


179.43 
854.36 
179.43 
179.48 
497.37 
464.71 
809.19 
179.42 
865.78 
179.42 
696.08 
236.92 
812.70 
1,246.68 


2,483.40 
9,044.73 
7,994.78 


t»w01 

2M.ao 

47.98 
hm.72 

119.  n 

80.31 

98.45 

815l01 

1.090. 68 

671.80 

437.M 

SM.92 

8ZL70 

749.22 

697.50 

417.86 

829.52 

629.00  i 

938.89  ' 

1,75L13 

45.08 

54.98 

2L22  , 

151.08 

2,766.16  , 

2,021.45  < 

1,413-45  ' 

686.09 


i.l2  , 


22.72 
44.70 
22.72 
22.72 
62.76 
58.72 
39.02 
22.72 
109.36 
22.72 
76.26 
29.80 
102.67 
167.47 


1,868.16 

170.86 

09.88 
913.66 
108.41 

8.71 
116.42 
13.61 

669.26 

83.22 

1,496.26 
2,030.38 

188.92 
266.86 

2,062,87 
10.41 

299.26 

313.56 
1,142.20 
1,009.61 


lJQi,8a6L92 

25.40.52 
27. 019. 19 
22,274.18 
SO.  784. 56 
M.8CLfi 
IS,  035.95 
20,  SOL  57 
»,017.«8 
43,45L7B 
80,523.82 
43,139.39 
32,812.57 
38,997.02 
32,15L98 
86.845.74 
86,587.00 
87,423.01 
21,982.69 
45,781.30 
38,  .540. 80 
1.114. 54 
1,278.81 
964.17 
12,080.51 
28,0.>4.O5 
26,058.08 
14,298.98 
13,432.90 

38,105.98 
40,814.12 
37,462.04 
30,721.74 
37,814.39 
40,207.83 
34,739.63 
83,844.61 
29,760.66 
81,633.80 
34,280.41 
83,234.86 
29,643.10 
28,917.95 
27, 497.  .53 
81,674.59 
80,076.82 
32,933.43 
31,728.06 
34,917.43 
36,122.94 

8,296.67 

201.86 

8,797.20 

6,062.58 

3,436.60 

8.466.88 

2,797.47 

1.608.01 

1,916.66 

1,681.07 

742.47 

466.88 

11,004.60 
9,216.65 
10,799.74 
16,705.82 
7,181.68 
8, 164. 17 
12,619.64 
10,186.93 
9,004.89 
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Cost  to  dose  of  fiscal  year  1901 — Continaed. 


Auuuduota: 

No.  1 

No.2 

No.3 

Hlgliway  bridges: 

Mile5,  No.  1  .. 

No.l 

No.2 

No.  8 

No.4 

No.5 

No.6 

No.7 

No.8 

No.9 

No.  10 

No.  11 

No.  12 

No.  13 

No.  IB 

No.  16 

No.  17 

No.  18 

Railroad  bridges: 

No. - 


No.2 

No.8 

New  highway,  mile  16 

Hoii8cs: 

At  Lock  No.  3 

At  Lock  No.  6 

At  Lock  No.  11 

At  Lock  No.  13 

At  Lock  No.  19 

On  mile  24 

Lock  forming 

Telephone  line 

Railmad 

General  construction 

Superintendence  and  office 

Care  and  repair  of  property  and  plant. 

Maintenance  of  finished  Btructures 

Property 

Material  (stock  on  hand) 


At  close  of 
1900. 


Less  material  ($14,148.04)  and  lock  fonning 
($5,610.63)  on  hand  June  30, 1900 


Total. 


$40,748.47 
62,959.62 
47,092.81 

8,182.20 

4,463.77 

4,802.98 

4, 179. 16 

5,299.60 

10.874.15 

7,333.03 

7,214.47 

11,184.87 

7,360.94 

16,786.56 

416.59 

450.22 

296.22 

25.60 

720.68 

106.26 

98.78 

80,078.58 

68,905.19 

750.00 

5.642.91 

2,149.67 
1,247.48 
1,959.66 

480.10 
2,067.59 

799.47 

6,610.63 

1,330.66 

20,000.00 


Fiscal  year 
1901. 


16,485.96 
14,148.04 


$968.22 
548.16 
840.57 


1,872.51 
996.36 


6,784.19 
4,562.03 
5,663.55 
8,129.80 
8,245.88 
298.22 
689.56 


8,064.49 
9,068.25 
7,447.76 

2,788.16 

640.48 

88,092.25 


261.06 


148.98 


6,880.78 
14,428.91 
10.656.78 
1,960.85 
8.898.79 
8,888.87 


825,580.85 
19,758.67 


2,062,996.88  '      805,772.18 


Equitable  part 
of  general  con- 
struction, su- 
perintendence 
and  office,  care 
and  repair  of 
property,  tele- 
phone line, 
and  deteriora- 
tion of  prop- 
erty. 


$120.96 
68.57 
43.06 


178.88 
126.66 


780.40 
576.09 
702.62 
396.26 
409.91 
37.68 
87.18 


1,018.45 

1,14L45 

940.58 

846.75 

80.96 

4,886.03 


85,082.67 


Total. 


$41,827.67 
58,571.25 
47,475.94 

8,162.20 
6,999.66 
6,428.98 
4,179.16 
6,299.60 
17,888.74 
12,471.15 
18.480.64 
14,709.48 
11,006.78 
16,122.41 
1,198.27 
460.22 
296.22 
26.60 
9,808.62 
10,288.96 
8,487.07 

88,157.49 
59,626.62 
44,828.28 
5,542.91 

2.149.67 
1,247.48 
1,969.66 

480.10 
2,288.67 

799.47 


20,000.00 


1,960.86 
15,733.18 
8,338.87 


2,368,769.06 


EjcpendUures  Illinois  and  Mississippi  Canal  for  fiscal  year  1901. 

Eastern  section,  Illinois  River  to  Feeder  junction $305, 772. 18 

Western  section,  Feeder  junction  to  Rock  River 264, 651. 86 

Feeder  Une 401,283.32 

Total 971,707.35 

Total  expenditures  Illinois  and  Mississippi  ( \ina1  to  end  of  fiscal  year  1901, 

FAstem  section $2,368,769.06 

Western  section: 

Around  rapids  of  Rock  River 547,229.93 

Rock  River  division 25,470.21 

Feeder  junction  to  Rock  River 466,937.02 

Feeder  line 1,092,098.99 

Total 4,490,605.21 

ENG  11)01 1J)0 
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Lurt  of  r/mlrndJt  in  force  during  fUeal  year  ending  Jvau  SO,  1901,  lUinois  and  MMmppi 

CamaL 


Niune  and  addrew 
of  rsontmctor. 

Joel  K.  LoomiM. 

l'rrmh«tiftowii,  111 
T.W.KlnMerAfknM. 

Tcrre  Haute.  Ind. 
G«f>.  W.  JacKRon 

ConNtructlon   Co., 

Chloigo,  111. 
CalUluin  Ojimtruc- 

tlon  Co.,  Omaha, 

Ncbr. 
John  J.  McCaughey, 

Summit,  111. 

PhelanacWickham. 
Omaha,  Nebr. 


T.W.KhifterASoiuh 
Terre  Haut^.  Ind. 

Katx  &  Callahan, 
Omaha,  Nebr. 


Nature  of  oontnet. 


Do, 


Beneeettc  WlllUmn, 

Chlcraffo.  111. 
8.  P.    Bennett,   At^ 

klniion,  III. 
Katx    St    (/ttllahan, 

Omaha,  Nebr. 

Pound  Coniitmctlon 
Co.,  Chicago,  111. 

Flynn  Bros.,  Bhef- 
Aeld,  111. 

T.  W.  Kiniier  A  HonH, 
Torre  Haute.  Ind. 

KaU  Sl  Callalian. 
Omaha,  Nebr. 


Toledo  Bridge  Co., 

Toledo,  Ohio, 
(^hirago  Bridge  and 

Inm   WorkB,  Chi- 

oairo.  111. 
Ijamig    Bridge  and 

Inm   WorkH,  Clii- 

cago.  111.  • 
La  Fayette   Bridge 

Co.,  Lafayette,  Ind. 


Earthwork  milei  8 
and  4,  feeder. 
Earthwork  miles 

12  to  16.  feeder. 
Earthwork  miles 

17  and  18,  feeder. 

Earthwork  miles 
21  to  29,  feedes. 

Earthwork  miles 
45  and  48,  western 
section. 

Earthwork  miles 
99,  41,  43,  44,  46, 
and  47,  western 
section. 

Earthwork  mile  40, 
western  section. 

Earthwork  miles 
28, 29,and  42,  west- 
ern section. 

Earthwork  miles 
26  to  28,  enstem 
section. 

Earthwork  xhilea  9 
to  11,  feeder. 

Earthwork  mile  86, 
western  section. 

Earthwork  miles 

87  and  88,  western 
section. 

Earthwork  mile  84, 

western  section. 

Earthwork  miles 

88  and  85,  we8^ 
em  section. 

Earthwork  miles 
50-52,  western  sec- 
tion. 

Earthwork  mile  49, 
and  new  chan- 
nels in  Green 
River. 

Superstructure  5 
highway  bridges. 

Superstructure  1 
double  track  rail- 
road bridge. 

SuiK>n(tructure  1 
Hingle  track  rail- 
road bridge. 

SuperMtrueture  1 
double  track 
highway  bridge. 


Date. 


To  expire—   Extended  to— 


Complete*.. 


Oct,    10,1896     Sept.    3,1899     Aug.    1,1901     May     7,1901 
Dec.  15,1M6     July  31,1900    July  31.1901  1 

May  19,1899     Dec.  81,1899    Oct.    31,1900  |  Oct.   31,1900 

I 

Oct    31,1901 


.do J  July  31.1901 


Nov.  22,1899  .  Dec.  31,1900 
do '  Sept.    1,1901  ' 


do 

do 

Dec.     7,1809 

Dec.  14,1899 
Sept.  1,1900 
do 


Dec.   31,1900  , 
....do. 


I 


Jnly    1,1901 
.do 


Nov.    9,1900 


June   1,1901 
May  13,1901 


Dec.     1,1900 

Dec.  81,1900 
Sept.  30,1901 
do 


.do. 
.do. 


May  10,1901 
do 


.do. 
.do. 


Oct.     1,1901  I 
Nov.  30,1901 


Dec.  81,1901 
do 


Dec.  12,1899 
Apr.   18,1900 

Aug.  15,1900 

Nov.  26,1900 


July  31,1900 
Oct.    20,1900 

Feb.  17,1901 

Apr.     1,1901 


Nov.  15,1900     Nov.  15,1900 
Oct.    20,1900 


I  Jan.  26,1901 


June  30,1901 


REPORT  OF  MR.  J.  C.  LONG,  ASSISTANT  ENGINEER. 

Princeton,  III.,  Jxdy  1,  1901. 
Major:  I  have  the  honor  to  submit  the  following  report  of  operations  on  the  work 
under  my  supervision,  comprising  the  eastern  section  of  the  Illinois  and  Mississippi 
Canal,  extending  from  mile  1  on  the  riffht  bank  of  the  Illinois  River,  2  miles  above 
Hennepin,  III.,  to  mile  27.8,  at  the  Feeder  Junction,  4  miles  northwest  of  Sheffield, 
111.,  for  the  fiscal  year  ending  June  80,  1901. 

(X)Nl)ITION   OP  THE  WORK   AT  THE  BEGINNING   OF  FISCAL  YEAR. 

The  line  of  the  canal  had  been  definitely  located  from  mile  1  to  mile  27.8,  the 
right  of  way  condemneil  and  paid  for,  and  inclosed  with  a  barbed-wire  fence. 

F4irthwork  on  canal  trunk  for  the  first  18  miles  was  complete,  except  one-third  of 
A  mile  on  mile  1,  next  to  Illinois  River,  reenforcement  of  high  embankments,  lining 
i!anal  trunk  with  water-tight  material  where  required,  approaches  to  highway 
bridges  5  to  9,  inclusive.  On  mile  19  the  earthwork  was  89  per  cent  complete,  and 
on  mile  20  it  was  42  per  cent  complete.  No  earthwork  had  been  done  on  miles  21  to 
23  inclusive.    On  mile  24  the  earthwork  was  40  per  cent  complete;  on  mile  25,  21.4 
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per  cent  complete;  on  mile  26,  15  per  cent  complete;  on  mile  27,  20  per  cent  com- 
plete, and  on  mile  28  about  76  per  cent  complete.  All  concrete  masonry  except  spill- 
way at  Lock  21,  flushing  arransementa  at  culverts,  abutments  for  railroad  bndge 
Ghica^,  Burlington  and  Quincy  Kailroad  croasing.  abutments  for  highway  bridges  11 
to  18  mclusive,  culverts  under  approaches  to  hignway  bridges  16  and  17,  and  arch 
culverts  8  and  9  had  been  completed. 

All  cast-iron  pipe  culverts  except  No.  15  on  mile  25  had  been  completed. 

Bank  revetment  on  the  first  16  miles  had  been  practically  completed.  On  mile  17 
about  50  per  cent  had  been  completed. 

Stora^  yards  had  been  established  at  Bureau,  Lock  17,  and  Wyanet,  and  connected 
with  Chicaeo,  Rock  Island..and  Pacific  Railway  for  the  purpose  of  receiving  and  caring 
for  material  and  supplies. 

A  narrow-gauge  railroad  track  had  been  built  along  the  canal  embankment,  from 
the  storage  yard  at  Bureau  to  Lock  19,  on  mile  17,  near  Wyanet,  with  side  tracks 
connecting  with  yards,  gravel  pits,  and  lock  sites. 

Buildings  had  been  erected  as  follows:  Houses  to  shelter  locomotives  at  Bureau, 
Locks  6  and  19;  two  warehouses  at  Bureau,  one  at  Lock  17,  and  one  at  Lock  19; 
three  superintendents'  houses,  one  each  on  mile  2,  mile  11,  and  Mile  17;  two  lock- 
keepers'  houses,  one  on  mile  7  and  the  other  on  mile  13,  and  a  small  house  of  four 
rooms  for  office  use  on  mile  24. 

The  following  shows  the  contracts  in  force  during  the  fiscal  year: 

Abstracts  of  corUracfs  for  conttructing  the  ecutem  section  of  the  Illinois  and  Mississippi  Canal 
in  force  during  the  fiscal  year  ending  June  SO,  1901. 


Name  and  addretw  of 
contractor. 


Nature  of  contract. 


Date  of  con- 
tract. 


To  expire— 


Kats  &.  Callahan, 

Omaha,  Nebr. 
Toledo     Bridge    Co., 

Toledo,  Ohio. 

Chicago  Bridge  and 
Iron  Co.,  Chicago, 
111. 


Earthwork  miles  26, 27.  and  28 

Steel  superstructure  and  erection  of 
highway  bridges  6, 6, 7. 8,  and  9. 

Steel  superstructure  and  erection  of 
railroad  bridge  No.  S. 


Dec.  7,1899 
Dec.  12,1899 

Apr.   18,1900 


Dec.  1,1900.  Extended 
to  Oct.  1,1901. 

July  81,  1900.  Ex- 
tended to  Sept.  30, 
1900. 

Within  five  months 
and  ten  days  of  ap- 
proval of  contract. 


WORK   PERFORMED  DURING   THE   YEAR. 
MILE  1. 

Setting_8lope  stakes,  cutting  weeds,  repairing  fence,  and  inspecting |246. 7$ 

Total  work.  Mile  1 246.78 

MILE  2. 
Earthwork: 

5,591  cubic  yards  handled  in  building  embankments  above  high  water, 
connecting  embankments  at  railway  bridge  No.  1,  and  excavating 
and  back  filling  at  highway  bridge  No.  1,  at  18.7  cents  per  oubic 

yard 1,050.05 

Stonework: 

Bank  revetment — 

158.81  tons  rubblestone $204.08 

Labor  placing  same 394. 54 

598.62 

(529.1  S()uare  yards,  at  $1,131  per  square  yard.) 

Splay  wall.  Railway  Bridge  No.  1 — 

480.8  tons  rubblestone 617.74 

75.5  barrels  Portland  cement 162. 32 

Labor  placing  same 1, 422. 43 

2,202.49 

(112.11  cubic  yards  laid  in  cement,  at  $8.89  cubic  yard; 

807.50  cubic  yards  laid  dry,  at  $3.92. ) 
Splay  wall,  Highway  Bridge  No.  1 — 

Tearing  out  40  feet  bulging  dry-laid  wall  and  rebuilding 
with  cement-laid  masonry,  viz — 

695  tons  rubblestone 877.45 

33  barrels  Portland  cement 61. 38 

Labor  placing  same 805. 21 

1,744.04 

(81.21  cubic  yards,  at  $11.78  i^er  cubic  yani;  625 

tons  rubblestone  previously  used  and  cliarged 
to  this  structure. ) 
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Stonework — Continued. 

Railroad  Bridge,  Peoria  crossing — 
For  parapet  walls — 

3J  barrels  Portland  cement $6.99 

Buildinji^  walls,  painting,  etc 107. 10 

InsfNecting  steel  su^rstnicture  at  shops 61. 25 

Equitable  distribution  of  forming  for  abutments. .        203. 35 

$378.69 

Maintenance — 

Cutting  weeds 121.62 

Repainng right-of-way  fence 13.51 

Cleaning  out  seep  ditch 22.64 

167. 77 

Total  work,  Mile 2 6,131.66 

MILES. 

Earthwork: 

3,710  cubic  yards,  removing  railway  cross  over,  filling  over-bank  revetr 
ment,  connecting  embankments  near  Arch  Culvert  No.  1,  and  ex- 
cavating and  connecting  embankments  at  Arch  Culvert  No.  2,  at  15.7 

cents  per  cubic  yard 585.80 

Arch  Culvert  No.  1  (partly  constructed  last  season): 

Building  splay  walls  and  flushing  arrangement  and  cleaning 
out  culvert — 

121.1  tons  rubblestone $155.61 

114.75  barrels  Portland  cement 246.71 

5  tons  coal 10.50 

2  kegs  nails 5. 50 

Labor 507.36 

925.68 

(27  cubic  yards  splay  walls,  $2.77  per  cubic  yard;  150  cubic 

yards  splay  wall,  $1.24  per  cubic  yard;  107  cubic  yards 
concrete  masonry,  $7.15  per  cubic  yard.) 
Arcli  Culvert  No.  2: 

Building  flushing  arrangement,  paving  and  cleaning  out 
culvert,  viz: 

.     70  tons  rubblestone 89.95 

117  barrels  Portland  cement 216. 45 

10  tons  coal 21.00 

2  kegs  nails 5. 50 

40  feet  drain  pipe 4.80 

20  gallons  coal  oil 2. 55 

Labor 1,575.21 

1,915.46 

Maintenance: 

Cutting  weeds ^. 126.60 

Repainng  right-of-way  fence T. 10. 50 

Reseeding  embankments 2. 43 

139.63 

Total  work.  Mile  3 3,566.47 

MILE  4. 

Earthwork: 

17,564  cubic  yards,  enlai^ging  channel  of  £^ast  Bureau  Creek,  building 
protection  embankments^  reenforcing  and  filling  over-bank  revetr 

ment,  at  20  cents  per  cubic  yard 3,512.70 

Stonework: 

Revetting  end  of  protection  embankment,  52  tons  rubble- 
stone         $66.82 

Labor 153.95 

220. 77 

(169  square  yanis,  at  $1.30  per  square  yard.) 

Aqueduct  No.  1 : 

Loading  steel  superstructure  on  cars  at  Lock  17,  delivering 
same  at  atjueduct  site,  and  placing  same  in  position 588. 74 
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Right  of  way: 

PuTchafie  of  right  of  way  for  enlaiging  channel  of  East  Bureau  Creek .      $159. 00 

Maintenance: 

Cutting  weeds $113.98 

Repairing  fence 6.00 

Sodding  embankments,  Lock  4 36.95 

Paintii^  superstructure,  Aqueduct  1 81.63 

Reseeding  embankments 7.50 

Painting  quoin  castings,  Lock4 2.61 

Total  work,  MUe  4 4,729.88 


MILE  5. 

Earthwork: 

3,646  cubic  yards,  reenforcing  embankments  and  filling  over-bank 

revetment,  at  18.3  cents  per  cubic  yard 666.26 

Stonework: 

Revetting  approach  to  highway  bridge,  new  channel  Bu- 
reau Creek — 

46.8  tons  rubblestone $60.14 

Labor,  pladn^same 67.73 

Labor,  repainng  wash 55.14 

183.01 

Maintenance: 

Cutting  weeds 62.08 

Sodding  approaches  to  Lock  5 43.50 

Placine  stone  to  prevent  encroachment  of  Bureau  Creek  on 

caniu  embankments 46. 04 

Building  bridge  across  seep  ditch  near  highway  bridge 

No.  2 12.00 

Repairing  fence 3.55 

Reseeding  embankments 4.50 

171.67 

Total  work,  Mile 5 1,020.94 


MILE  6. 

Earthwork: 

1,738  cubic  yards,  reenforcing  high  embankments,  excavating  and 
refilling  overflushing  arrangement  at  Pipe  Culvert  No.  3,  at  18  cents 

per  cufic  yard 312.76 

Stonework: 

100  tons  rubblestone $128.60 

Labor,  buildine  obstruction  dam  across  seep  ditch  to  pre- 
vent encroachment  of  Bureau  Creek  on  canal  embank- 
ments   68.94 

197.44 

Pipe  Culvert  No.  3: 

Flushing  arrangement— 

5  sections  48-inch  cast-iron  pipe  1 2  feet  long 365. 00 

90J  tons  rubblestone 166.52 

18|  barrels  Portland  cement 39.77 

Labor 697.37 

1,268.66 

Maintenance: 

Cutting  weeds 43.25 

Planting  willows 25.00 

Repairing  fence 16.52 

84.77 

Total  work,  Mile  6 1,863.63 
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MILE  7. 
Earthwork: 

2,966  cubic  yards  reenfordng  high  embankments,  building  protection 
embankment  at  Chicago,  Rock  Island  and  P^fic  £ailr(Mid  crossing, 

at  16  cents  per  cubic  yaiti $475.54 

Arch  culvert  No.  4: 

Cleaning  culvert  and  building  foundation  for  flushing  ar- 
rangement, 331  cubic  yards  excavation |213. 71 

49  tons  coal 108.78 

Operating  pump 356.37 

Cleaning  out  culvert 233.35 

Driving  sheet  piling : 13.13 

925.34 

Concrete  masonry: 

Flushing  arrangement,  at  arch  culvert  4: 

103i  barrels  Portland  cement 221.99 

12ton8of  coal 26.64 

38  gallons  oil 5.80 

1  keg  nails 2.75 

Erecting  and  wrecking  forming 129.66 

Cutting  5  by  9  foot  hole  at  top  of  arch 44.71 

Hauling  gravel 62.70 

Operating  pump 99.00 

Mixing  and  placing  concrete 212.12 

805.37 

Paving  intake,  arch  culvert  No.  4: 

66.88  tons  rubbleetone 85.94 

Labor  placing  same 120.02 

205.96 

(109  Bouare  yards  at  $1.89  per  square  yard. ) 

Railway  Bridge  No.  2: 

9  piles 18.63 

Equitable  distribution  of  forming 288. 05 

Building  parapet  wall 61.70 

Inspecting  steel  superstructure  at  shop 106.74 

Painting  steel  superstructure 123. 92 

599.04 

Warehouse,  Lock  No.  6: 

Tearing  down,  removing  across  canal,  and  rebuilding: 

17,000  shinrfes 46.75 

3  kegs  of  nails 8.85 

Labor 171.16 

226.76 

Maintenance: 

32  tons  mbblestone  repairing  bank  revetment  and  railroad 

track 41.12 

Labor  placine  same 30. 96 

Cuttmg  weeds 120.25 

Beseemng  embankments 1.88 

Sodding  approach  to  Highway  Bridged 11.96 

206.17 

Total  work,  Mile  7 3,444.18 

MILE  8. 
Earthwork: 

28  tons  of  coal,  used  in  locomotive |60. 60 

17,250  cubic  yards  reenforcing  embankments,  at  22.7  cents 
per  cubic  yard 3,844.94 

Total  work,  Mile  8 3,905.54 

MILE  9. 

Earthwork: 

47  tons  of  coal  used  in  locomotive $100.20 

20,663  cubic  yards  reenforcing  high  embankments  and  soil- 
ing same 5,433.24 

6,633.44 


Digitized  by  VjOOQIC 


APPENDIX   M  M — ^BEPOBT   OP   MAJOR   WILLARD.  8081 

Stonework: 

Bank  revetment- 
Labor  la3ring  147  square  yards,  at  42.3  cents  per  square 

yard $62.16 

Splay  wall,  Lock  9 — 

47.7  tons  rubbleetone $62.64 

Labor 112.28 

174. 92 

(28.3  cubic  yards,  at  $6.18  per  cubic  yard.) 

Pipe  culvert  No.  5: 

Labor  in  placing  67.44  square  yards,  at  97  cents  per  square 
yard 66.41 

Maintenance: 

Cutting  weeds 67.00 

Sodding  approaches  to  Lock  8 36. 75 

Sodding  approaches  to  Lock  9 31. 61 

Repairing  fence '        24.06 

Reseeding  embankments 4.57 

163. 89 

Total  work.  Mile  9 5,989.82 

MILE  10. 

Earthwork: 

37  tons  coal  used  in  locomotive $77.  70 

Royalty  on  additional  earth 25.00 

10, 160  cubic  yards  reenfordng  high  embankments 2, 527. 30 

1,244  cubic  yards  completing  approaches  to  Highway  Bridge 

No.  5 383.96 

1,222  cublic  yards  excavating  and  refilling  to  prevent  leak.        245. 03 

—————    3, 258. 99 
Stonework: 

Bank  revetment — 

97  J  tons  rubblestone 126.59 

Labor  placing  same  and  rebuilding  645  square  yards . .        268. 22 

393. 81 

Highway  Bridge  No.  5: 

Fencing  approaches — 

207  fence  posts 37.26 

3,112  feet  B.M.  lumber 68.46 

1  keg  nails 2.75 

Labor  erecting  fence 71. 32 

Steel  superstructure  (contract) 2,476.67 

Inspection  at  shops 24. 51 

240  cubic  yards  gravel  for  approaches 12. 00 

15  barrels  Portland  cement 42. 85 

Labor  ]>lacing  gravel  on  roadway 343. 34 

Inspecting  and  testing  steel  superstructure 41. 64 

Painting  steel  superstructure 47. 66 

Equitable  distribution  of  forming 175. 00 

3,343.46 

Maintenance: 

Cutting  weeds 60.10 

Total  work.  Mile  10 ,    7,046.86 

MILE  U. 
Earthwork: 

16  tons  coal  used  in  locomotive $34.50 

Royalty  on  additional  earth 25.00 

17^663  cubic  yards  reenforcing  high  embankments  and  lin- 
ing canal  prism  with  water-tight  material,  at  15.8  cents 
per  cubic  yard 2,788.24 

2,847.74 

Stonework: 

Bank  revetment— 

20.6  tons  rubblestone 26.50 

Labor 24.33 

60.83 

(61  square  yards,  at  83.3  cents  per  square  yard.) 
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Highway  Bridge  No.  6: 

Steel  superstructure  (contract) $3, 400. 00 

Inspecting  steel  superstructure  at  shops 24. 61 

Equitable  distribution  of  forming    109. 90 

Removing  temporary  bridge 26. 40 

Inspecting  and  testing 77.22 

$3,638.03 

Maintenance: 

20  tons  rubblestone 30.84 

Rebuilding  277  square  yards  bank  revetment 164. 60 

Cutting  weeds,  burning  rubbish,  etc 134. 47 

Repairmg  fence 68. 45 

Putting  in  drive  well 9.  71 

ReseecQng  embankments 4. 31 

412. 38 

Total  work,  Mile  11 6,948.98 


MILE  12. 

Earthwork: 

11,038  cubic  yards  reenforcing  high  embankments,  at  24.2  cents  per 

cubic  yard 2,676.76 

Stonework: 

Bank  revetment— 

50  tons  rubblestone $64. 25 

Liabor  placing  same 196. 16 

260.41 

(279  square  yards,  at  69  cents  per  square  yard. ) 

Aqueduct  No.  2: 

Equitable  distribution  of  forming 463. 55 

5  barrels  Port.land  cement 11, 10 

474.65 

Lock  No.  12: 

Clay  lining  for  preservation  of  lock  bottom  and  to  prevent  leakage. . .        237. 25 
Maintenance: 

Operating  pump  at  Lock  12 • 144. 34 

Cutting  weeds 103.53 

Repairs  to  fence 46.  70 

294.57 

Total  work.  Mile  12 3,942.64 

^  MILE  18. 

Earthwork: 

18,258  cubic  yards  reenforcing  high  embankments,  at  21.2  cents  per 

cubic  yard 3,861.39 

Stonework: 

Splay  walls,  Highway  Bridge  No.  7 — 

Labor  in  placing  same 225.07 

(250  square  yards,  at  90  cents  per  square  yard.) 
Bank  revetment — 

380  tons  rubblestone $480.05 

Labor  in  placing  same 1, 522. 80 

2,002.85 

(2,136  square  yards,  at  94  cents  i)er  square  yard. ) 

Retaining  wall,  Highway  Bridge  No.  7 — 

Labor,  excavating 11. 67 

Labor,  delivering  materials 33. 19 

Labor,  stone-mason  work 142. 92 

53  tons  rubblestone 68.10 

1  barrel  Portland  cement 2. 15 

258.03 

(42 J  cubic  yards  rubble  masonry,  at  $5.79  per  cubic 
yard.) 
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Stonework — Continued . 

Cast-iron  pi|>e  culvert  No.  7 — 
Flushing  arrangement — 

Handling  castriron  pipe |63.  75 

165  cubic  yards  excavating,  refilling  and  removing 

mud : 32.79 

Stone-mason  work 247. 91 

Laying  up  splay  wall 100. 43 

109  tons  rubble  stone 139.02 

37}  barrels  Portland  cement 81. 16 

$665.06 

(62  cubic  yards  rubble  masonry,  at  $5.40  per  cubic 

yard;  115  square  yards  splay  wall,  at  |l.43  per 

square  yard. ) 
Highway  Bridge  No.  7: 

1 ,  735  cubic  yards  earthwork  in  south  approach 405. 44 

550  cubic  yards  gravel 245. 21 

Inspecting  and  testing  span 116. 32 

Erecting  1,600  linear  feet  fence  on  approaches 90. 68 

Painting  1 ,600  linear  feet  fence  on  approaches 37. 01 

Steel  superstructure  (contract) 2, 500. 00 

Inspection  of  steel  superstructure  at  shops 24. 51 

1  barrel  of  Portland  cement 2. 16 

Equitable  distribution  of  forming 160.65 

3,58L97 

Lock  No.  13: 

Clay  lining  for  preservation  of  lock  bottom  and  to  prevent  leakage. . .        269. 15 
Maintenance: 

Cutting  weeds 110.36 

Repairs  to  2,468  linear  feet  fence 99. 76 

Building  brush  dam  to  prevent  encroachment  of  Bureau 

Greek  on  canal  embankments 195. 26 

Repairs  to  lock  house  at  Lock  13 ^.  3. 33 

Operating  steam  pump  at  Lock  13 168. 15 

576. 86 

Total  work,  MUel3 11,440.38 

MILE  14. 
Earthwork: 

11,239  cubic  yards  reenforcing  high  embankments,  at  23.6 

per  cubic  yard $2,679.91 

7,200  cubic  yards  clay  lining,  at  28.4  cents  per  cubic  yard  .    2, 044. 86 

4,724.77 

Stonework: 

Bank  revetment — 

Labor  in  placing  same 198.46 

(379  square  yards,  at  52.3  cents  per  square  yard. ) 
I^ck  No.  14: 

Clay  lining  for  preservation  of  lock  bottom  and  to  prevent  leakage. . .  88. 68 

Highw^ay  Bridge  No.  8: 

Inspecting  and  testing  span 117.89 

Steel  superstructure  (contract) 2, 462. 01 

Equitable  distribution  of  forming 123. 90 

2,703.00 

Flushing  arrangement,  double  arch  culvert  No.  7: 

Concrete  masonry — 

Erecting  and  removing  forms 114. 26 

Hauling  materials 128.37. 

Concrete  work,  labor 253.83 

145  barrels  Portland  cement 313.37 

60  tons  crushed  stone 99. 00 

85  cubic  yards  gravel 44. 38 

Nails 13.75 

Equitable  distribution  of  forming 46. 25 

1,013.21 

(138  cubic  yards  concrete  masonry,  atn.34  per  cubic 

yard.) 
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Fluiihin^  arranffemeut,  double  arch  culvert  No.  7 — Continued. 
Settinff  guide  castings — 

1,036  cubic  yards  excavation,  backfilling,  and  remov- 
ing mud |4d8.64 

Drilling  openings  in  arches 110.62 

Setting  4  guide  castings 29.50 

4  guide  castings  and  w)lts 97.36 

$706. 11 

Splay  walls — 

160  tons  of  rubblestone 205.60 

Laying  stone  in  walls 410.40 

6i  barrels  Portland  cement 13.44 

Coal  used  in  locomotive 24.21 

653.65 

(330  square  yards  splay  wall,  at  $1.98  per  square 

yard.) 
Maintenance: 

Cutting  weeds 79.06 

Rebuilding  5,280  linear  feet  fence 101.03 

Seeding  and  soiling  embankments 172.44 

352.63 


Total  work.  Mile  14 10,441.21 

MILE  15. 

Earthwork: 

13^070  cubic  yards  in  soiling  slopes,  ditching  towpath  in  excavation, 
m  approaches  to  aqueduct  No.  3,  and  drainage  ditch  along  north 

side  01  right  of  way  to  prevent  surface  water  entering  canal 3, 059. 61 

Stonework: 

Bank  revetmentr>- 

Labor  laying  144  square  yards  and  repairing  washouts 187. 00 

Lock  No.  16: 

700  cubic  yards  earth  excavation  and  backfilling $318. 18 

Placing  2  lenffths  42-inch  cast-iron  pipe 85. 95 

Laying  38  cubic  yards  rubble  masonry 106. 57 

15  bairels  natural  cement 11, 10 

3  barrels  Portland  cement 6. 45 

2  lengths  42-lnch  cast-iron  pipe 103.94 

632. 19 

Pipe  culvert  No.  8: 

Splay  walls — 

Labor 76.00 

1  barrel  Portland  cement 2.15 

20  tons  rubblestone 25. 70 

103.85 

(45  square  yards,  at  $2.31  per  square  yard.) 

Highway  bridge  No.  9: 

1,125  cubic  yards  earth  in  approaches 223. 08 

Steel  superstructure  (contract) 2, 441. 67 

Inspection  of  steel  superstructure  at  shops 24. 51 

Inspecting  and  testing  span 84. 44 

Erecting  800  linear  feet  fence  on  approaches 78. 61 

1  barrel  Portland  cement 2.15 

Equitable  distribution  of  forming 121 .  80 

2,976.26 

Maintenance: 

Cutting  weeds 136.35 

Soiling  and  seeding  embankments 126. 74 

Repairing  right  of  way  fence 160.85 

423. 94 

Total  work.  Mile  15 7,382.85 
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MILBie. 
Earthwork: 

5,546  cubic  yards  in  soiling  slopes,  in  approaches  to  Lock  18  and  clay 

lining  in  canal  prism,  at  27  cents  per  cubic  yud $1,580.67 

Stonework: 

Bank  revetment- 
Labor  placing  stone  (stone  chai^ged  in  previous  year) .  $1, 063. 77 
lOtonscoal,  at  $2.35  per  ton 23.60 

1,087.27 

Splay  walls,  Lock  18— 

70  tons  rubblestone 89.96 

6  barrels  Portland  cement 15.30 

Labor  placing  stone 120.67 

226.92 

(140  square  yaids,  at  $1.62  per  square  yard.) 
Splay  wall,  highway  bridge  No.  10 — 

35  tons  rubblestone 44,98 

14  barrels  natural  cement 6.30 

Labor  placing  stone 230.06 

28L34 

(40  cubic  yards,  at  $7.03  per  cubic  yard.) 

Maintenance: 

Cutting  weeds 98.60 

Placing  tile  for  Burftice  drainage  into  canal 9.00 

102.50 

Total  work.  Mile  16 3,277.70 

BHLE  17. 
Earthwork: 

10,360  cubic  yards,  reenfordng  high  embankments,  soiling  slopes, 
placed  on  north  side  of  canal  between  Lock  19  and  (Aiicago,  3urlmg- 
ton  and  Quincy  Railroad  bridge  and  in  approaches  to  said  birdge, 

at  27.1  cents  per  cubic  yard 2,808.48 

Stonework: 

Bank  revetment — 

750  tons  rubblestone $963.75 

16.5  tons  coal,  used' in  locomotive 37.12 

Labor,  placing  stone 1,104.06 

2,104.93 

Splay  walls,    Chicago,   Burlington    and   Quincy  Railroad 

bridge — 

440  tons  rubblestone 566.41 

5  barrels  Portland  cement 9.10 

116  barrels  natural  cement,at  74  cents 86.84 

98  barrels  natural  cement,  at  80  cents 78.40 

Labor,  placing  same 1, 615. 63 

2,254.38 

(260.5  cubic  yards  mortar  wall,  and  81  cubic  yards 

dry  wall  laid,  at  $6.50  per  cubic  yard.) 
Parapet  wall,  Chicago,   Burlington  and  Quincy  Railroad 
bridge: 

16  tons  rubblestone 19.28 

2  barrels  Portliuid  cement 4.30 

Labor,  placing  same 86.10 

109.68 

( 12  cubic  yards,  at  $9. 14  ^r  cubic  jard. ) 

Chicago,  Burlington  and  Quincy  Railroad  Bridge: 
Foundation — 

12,600  cubic  yards  earthwork,  at  24  cents  per  cubic 


yard 3,028.20 

250  piles 600.00 

850  CMUTels  natural  cement 167.60 

170  cubic  yards  gravel 66.67 

Bolts,  spikes,  and  nails 2.30 

Equitable  distribution  of  forming 60.00 

Freight  on  pile  driver  from  Bureau,  111 10. 77 

Labor  driving  piles,  mixing  and  depositing  concrete  . .  902. 06 

4.717.50 
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Chicago,  Burlington  and  Quincy  Bailroad  Bridge — Continued. 
Concrete  masonry — 

l,460i  barrels  Portland  cement $3, 118. 58 

1,160  barrels  natural  cement 517. 50 

1,636  cubic  yards  of  gravel 645. 00 

880.86  tons  crushed  stone 1,399.74 

45  tons  coal  used  in  locomotive 101.27 

Spikes  and  nails 25.80 

Coal  oil 109.65 

Equitable  distribution 682.00 

Freight  on  natural  cement 15. 04 

Labor  on  forms,  mixing  and  depositing  concrete 6, 163. 71 

$12,678.29 

(1,350  cubic  yards  Portland  cement  concrete,  at 
17.187  per  cubic  yard;    600  cubic   yards   natural 
cement  concrete,  at  $4.96  per  cubic  yard. ) 
Steel  and  iron  superstructure  (contract) — 

12,950  pounds  cast  iron 515. 41 

423,821  pounds  wrought  steel 16,868.08 

17,383.49 

Miscellaneous  charges — 

Bolts 22.54 

Chicago  office  chai^ges 209.23 

Laboratory  chaiges  for  testing  steel 54. 59 

Inspection 821. 10 

1,107.46 

(Total  cost  of  the  Chica^,  Burlington  and  Quincy 

Railroad   Bridge,  includmg  cost  of  parapet  wall, 
$109.68,  is  $35,996.42,  of  which  labor  to  the  amount 
of  $1,479.16  was  performed  in  the  previous  year.) 
Superintendents'  house.  Lock  19: 

Constructing  cistern,  putting  in  pumps,  sink,  waste  pipes,  etc 236. 87 

Maintenance: 

Cutting  weeds $98. 75 

Placing  tile  for  surface  drainage  into  canal 93. 56 

Bepairmg  right-of-way  fence 15.62 

207. 93 

Total  work  Mile  17 43,609.01 

MILE  18. 
Earthwork: 

5,600  cubic  yards  in  approaches  to  and  fills  behind  walls  of 

Locks  20  and  21,  at  18  cents $1,010.33 

Repairs  to  embankment  and  to  Sheffield  road  at  its  cross- 

ine  with  canal  where  damaged  by  spring  freshets 250. 46 

Ditching  in  bottom  of  canal  to  secure  now  of  water  to  cover 
floors  of  Locks  20  and  21 146.37 


Stonework: 

Bank  revetment — 

760  tons  rubblestone 976.60 

16.5  tons  coal  used  in  locomotive 37. 12 

Labor  in  placing  same 1, 182. 51 

Splay  walls.  Lock  20 — 

75  tons  rubblestone 96.38 

60  J  barrels  natural  cement 42. 23 

5.2  tons  coal  used  in  locomotive 11. 70 

Labor,  laying  stone,  pumping,  etc 419. 40 

(180  square  yards,  at  $3.16  per  square  yard. ) 
Splay  walls.  Lock  21 — 

160tons  rubblestone 205.60 

Labor  placing  same 515. 57 


1,406.16 


2, 196.  23 


569.71 


721. 17 


(384  square  yards,  at  $1.88  per  square  yard.) 
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CJoncrete  masonry: 

Spillway,  Lock  21 — 

32  barrels  Portland  cement |68. 80 

64  tons  crushed  stone 101.04 

1  k^  nails 2.81 

Equitable  distribution  of  forming 1 1.  70 

Labor  placing  masonry 73.61 

$267. 96 

Highway  Bridge  No.  11 — 

Admtional  land  for  approaches 600.00- 

Fees  for  recording  transfers 1. 50 

Services  of  insi)ector8  and  laborers  in  surveying  for  addi- 
tional land,  side  staking  farm  road  and  plat  of  site 163. 37 

: 764. 87 

Peterson  Creek  Intake: 

400  linear  feetof  24-inch  sewer  pipe,  used  to  conduct  the  water 
of  Peterson  Creek  from  its  point  of  entrance  into  the  canal 

right  of  way  into  the  canal  prism  just  below  Lock  20 316. 00 

Labor,  aelivering  pipe,  digging  tronch  for  same,  laying  pipe, 

backfilling  and  constructmg  protection  wall  at  its  mlet. .        640. 92 

956. 92 

Maintenance: 

Cutting  weeds 57. 00 

Repairmg  right-of-way  fence 11.  25 

68.25 

Total  work,  Mile  18 6,941.27 

MILE  19. 

Double  48-inch  pipe  culvert  under  highway  at  Station  No.  975: 

120  linear  feet  48-inch  cast-iron  pipe $913.  75 

44  barrels  natural  cement 32. 56 

10  barrels  Portland  cement 21.50 

4,000  feet  B.  M.  timber  for  grillage 100.00 

Delivering  pipe 64. 34 

Delivering  gravel  for  concrete  and  roadbed 239. 00 

Excavation  for  foimdations 137. 18 

Constructing  foundations  and  headwalls 112. 58 

Placing  pipe 27.66 

Backfiirmg 194.24 

1,842.81 

Maintenance: 

Opening  drainage  ditches  along  right  of  way 46. 83 

Repairing  right-of-way  fence 22. 25 

69. 08 

No  other  work  has  been  done  on  this  mile  other  than  as  stated  above, 

and  no  other  expenditure  has  been  made  except  settlement  of  claim  of 
Globe  Construction  Company  for  work  performed  during  last  year, 
amoimting  to 5, 234. 68 

Total  work,  Mile  19 7,146.57 

MILE  20. 

Double  48-inch  pipe  culvert  under  highway  at  Station  No.  1006: 

144  linear  feet  48-inch  cast-iron  pipe $1, 106. 08 

47  barrels  natural  cement 34. 78 

10  barrels  Portland  cement 21. 50 

4,000  feet  B.  M.  timber  for  grillage 100.00 

Delivering  pipe 72. 96 

Delivering  gravel  for  concrete  and  road  bed 288. 50 

Excavating  for  foundations 210. 20 

Constructing  foundations  and  headwalls 122. 70 

Placing  pipe 42. 00 

Backfilling 220.51 

2,219.23 
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Maintenance: 

Repairs  to  right-of-way  fence $15. 51 

No  other  work  has  been  done  on  this  mile  than  as  stated  above^  and 
no  other  expenditore  has  been  made  except  settlement  of  claim  of 
Globe  Construction  Company  for  work  performed  during  last  year, 
amounting  to , • - - 10, 906. 79 

Total  work.  Mile 20 13,141.63 

MILE  21. 

Right-of-way  fence: 

1,650  linear  feet  of  rightof-way  fence  has  been  constructed,  at  a  cost  of.  51. 46 

Total  work,  Mile  21 51.46 

MILE  22. 

Right-of-way  fence: 

3,614  linear  feet  of  rightK)f-way  fence  has  been  constructed,  at  a  cost  of.        169. 78 

Total  work.  Mile  22 169.78 

MILE  28. 

No  work  has  been  done  on  this  mile,  and  no  expenditure  made,  except 
settlement  of  claim  of  Globe  Construction  Company  for  work  performed 
during  last  year,  amounting  to 37.32 

MILE  24. 

Earthwork: 

620  cubic  yards  excavation $124. 00 

Building  dike  across  canal  prism,  ditching  and  pumping . .  446. 56 

3  barrels  gasoline,  used  in  pumping  engine 22.50 

8  tons  of  coal 19.20 

30  feet  18-inch  sewer  pipe 9.60 

Tearing  down  warehouse  at  Bureau,  moving  same,  and 

erectmg  locomotive  shed 118. 76 

Tearing  up  and  hauling  track  material  from  Miles  1,  2, 

and! 580.98 

Laying  track,  building  traps,  trestles,  coal  bins,  and  water 

tank 369.07 

15,300  feet  B.  M.  old  forming  lumber  used  in  trestles,  etc. .  153. 00 

Cutting  weeds 53.65 

Total  work.  Mile  24 1,897.32 

Earth  work  about  26  per  cent  complete. 

MILE  26. 

Earth  work: 

92, 797  cubic  yards  excavation. 
17, 466  cubic  yards  embankments. 
10, 159  cubic  yards  excavation  in  drainage  ditches. 
3, 600  cubic  yards  excavation  in  seed  ditches. 

124, 022  cubic  yards  total,  at  15.8  cents  per  cubic  yard $19, 599. 10 

Material  used  m  repairing  drainage  ditches — 

14  barrels  natural  cement 8.96 

}  barrel  Portland  cement 1.33 

18  tons  rubblestone 26.73 

150  feet  12-inch  sewer  pipe 21. 75 

9,170  square  yards  sodding  on  slopes  of  draina^  ditch.        887. 07 
2,500  feet  tiling  in  drainage  ditch  to  prevent  interfer- 
ence with  quicksand 821.78 

21,366.72 
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Pipe  Culvert  No.  15  (partly  completed): 

Excavation  for  foundation $600.00 

Mixing  and  placins  46  cubic  vards  concrete 78. 25 

BuOding  head  wall 38.97 

Hauling  material 425. 61 

132  tonfl  rubbleetone 196.02 

84  barrels  natural  cement 37. 80 

6,000  feet  old  forming  timber  in  foundation 50. 00 

8  pieces  of  30-inch  cast-iron  pipe 482. 02 

50  pounds  oakum .50 

1  keg  nails 2.75 

800  pounds  pig  lead 36.00 

9i  tons  of  coal. 22.80 

$1,970.72 

Erection  of  tool  house 121.92 

Total  work,  Mile  26 23,459.36 

Earth  work  on  this  mile  85  per  cent  complete. 
MILE  26. 

Earth  work: 

71,590  cubic  yards,  at  11.6  centa  per  cubic  yard  (contract) . .  $8, 304. 44 
11,315  cubic  yards,  in  approaches  to  Highway  Bridge  No.  16, 

at  11.6  cents  per  cubic  yard  (contract) 1,312.53 

2,090  cubic  yaros,  oonstructii^  temporary  roadway  at  Bridge 

No.  16,  at  16  cents  per  cubic  yani 334.32 

9,961.29 

Stonework: 

Bank  revetment — 

2,189  tons  rubblestone 4,027.76 

Labor,  placing  same 4,146.95 

8,174.71 

(4,402  square  yards,  at  $1.86  per  square  yard. ) 

Paving  at  Arch  Culvert  No.  8 — 

30  tons  rubblestone 44.98 

6  tons  of  coal 14.50 

Labor,  placing  same 464. 61 

613.99 

(220  square  vards,  at  $2.34  per  square  yard. ) 

Foundation  at  Arch  Culvert  No.  8 — 

13,451  cubic  yards  excavation,  at  20  cents  per  cubic 

yard 2,969.31 

140  piles 280.00 

Bolts,  spikes,  and  nails 86. 78 

206  barrels  natural  cement 92. 25 

41J  tons  coal 101.50 

Labor 1,348.76 

4,817.60 

Concrete  masonry  in  Arch  Culvert  No.  8 — 

617J  barrels  Portland  cement 920. 70 

175}  barrels  Portland  cement 377. 86 

76  gallons  of  coal  oil 9.56 

12  tons  of  coal 29. 00 

Equitable  distribution  of  forming 298. 30 

Labor 2,077.74 

3,713.14 

(415  cubic  yards  concrete  masonry,  at  $8.94  per  cubic 

;rard.) 
Highway  Bridge  No.  16: 
Concrete  masonry— 

22SJ  barrels  Portland  cement 481.50 

137  tons  crashed  stone 204. 66 

70  gallons  coal  oil 8. 92 

Equitable  distribution  of  forming 124. 60 

Labor 865.98 

1,685.66 

(178  cubi(!  yards  concrete  niaflonry,  at  $9.47  per  cubic 

yard;  i^sirtly  (;oi)8tn](;ti»(l  during  past  season.) 


Digitized  by  VjOOQIC 


3040   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

Highway  Bridge  No.  16 — Continued. 
Retaining  wall — 

108  tone  rubblestone $160.38 

26  barrels  natural  cement 29. 13 

Labor,  placingsame 289.50 

(61  cubic  yards,  at  $7.85  per  cubic  yard.) 
Arch  culvert  under  north  approach  to  Highway  Bridge  No.  16: 

2,120  cubic  yards  excavation 381. 70 

46}  barrels  natural  cement 18. 25 

15i  tons  coal 37.86 

Labor 250.57 

Concrete  masonry — 

307}  barrels  Portland  cement 549.31 

8}  tons  coal 20.00 

Labor 885.01 


$479.01 


688.38 


(156  cubic  yards  concrete  masonry,  at  $9.31  per  cubic 
yard.) 


1,454.32 


Total  work,  Mile  26 31,478.10 

Earth  work  on  this  mile  is  98  per  cent  complete. 

MILE  27. 

Earth  work: 

18,287  cubic  yards,  at  11.6  cents  per  cubic  yard  (contract) .  $2, 121. 29 
62,849  cubic  yards  loosely  deposited  earth  work,  at  10.6 

cents  per  cubic  yard  (contract) 6, 661. 99 

12,000  cubic  yards  in  approaches  to  Highway  Bridge  No.  17, 

at  11.6  cents  per  cubic  yard  (contract) 1, 392. 00 

Building  temporary  roadway  at  Bridge  17 360. 21 


Paving  at  Arch  Culvert  No.  9: 

30  tons  rubblestone 44.98 

6.5tonscoal 15.85 

Labor,  placing  same 478. 16 

(220  square  yards,  at  $2.45  per  square  yard.) 
Foundation  at  Arch  Culvert  No.  9: 

7,735  cubic  yards  excavation 1, 392. 37 

136  piles 272.00 

Bolts,  spikes,  and  nails 35. 78 

222t  barrels  natural  cement 110. 00 

45.7  tons  coal 110.95 

Labor 1,602.66 

Concrete  masonry,  arch  culvert  No.  9: 

549i  barrels  Portland  cement 961. 13 

77  gallons  coal  oil 9. 55 

12.5  tons  coal 31.70 

Equitable  distribution  of  forming 309. 85 

690  cubic  yards  gravel 93.90 

47  tons  crushed  stone 70. 50 

Labor 2,455.40 

(448  cubic  yards  concrete  masonry,  at  $8.78  per  cubic 
yard.) 
Highway  Bridge  No.  17: 

2,414  cubic  yards  excavation 482. 88 

378t  barrels  natural  cement 170. 20 

545  cubic  yards  gravel 68. 20 

Equitable  distribution  of  forming 56.00 

Labor i,  056. 14 


10,535.49 


538.99 


3,523.76 


3,932.03 


1,833,42 


Digitized  by  VjOOQIC 


APPENDIX  M  M REPORT  OF  MAJOR  WILLARD.     3041 

Highway  Bridge  No.  17 — Continued. 
Concrete  miwonry— 

222J  barrels  Portland  cement $474.  75 

137  tonfl  crushed  stone 204. 66 

70  gallons  coal  oil S,92 

406  cubic  yards  gravel 40. 90 

Equitable  distribufion  of  forming 100.10 

Labor 1,257.00 

r2,086.33 

(178  cubic  yards  concrete  masonry,  at  |11 .  72  per  cubic 
yard.) 
Arch  culvert  under  approach  to  Bridge  17: 
Foundation — 

717  cubic  yards  excavation 887. 24 

40t  barrels  natural  cement 59.48 

14.3  tons  coal 34.65 

Labor 320.13 

801.50 

Concrete  masonry — 

346i  barrels  Portland  cement 617. 10 

13.2ton8Coal 32.41 

58i  gallons  oil 7.43 

Labor 796.03 

1,451.97 

(157  cubic  yards  concrete  masonry,  at  $9.25  per 

cubic  yard. ) 
Retaining  wall,  Highway  Bridge  No.  17: 

126  tons  mbblestone 231.84 

74i  barrels  natural  cement 33. 45 

72  cubic  yards  gravel 9.00 

Labor 446.39 

720.68 

(70  cubic  yards  retaining  wall,  at  $10.29  per  cubic  yard. ) 

Cast-iron  pipe  drain  under  south  approach  to  Highway  Bridge 
No.  17: 

7  pieces  cast-iron  pipe 227. 64 

20  barrels  natural  cement 9. 00 

19i  tons  mbblestone 28.25 

74|  cubic  yards  gravel 9. 33 

Labor 226.68 

500.90 

Total  work,  Mile  27 25,925.07 

(Earthwork  on  this  mile  is  95  per  cent  complete.) 

'MILE  28. 

Earthwork: 

Earthwork  by  contract  on  this  mile  is  85  per  cent  complete 

and  the  contractors  have  been  paid  during  the  year  for, 

viz — 
8, 844  cubic  jrards  in  canal  trunk,  at  11 .6  cents  per  cubic  yard .  $1, 025. 91 
18,622  cubic  yards  loosely  deposited  earthwork  in  canal 

tnmk,  at  lO'.O  cents  per  cubic  yard 1, 973. 93 

17,500  cubic  yards  in  bridge  approaches,  at  11.6  cents 2, 030.-00 

5,029.84 

Less  10  per  cent  retained 502. 98 

4,526.86 

Stonework: 

Bank  revetment — 

2,246  tons  rubblestone i 4,132.92 

Labor  placing  same 4, 652. 1 4 

8,785.06 

(5,004  square  yards  bank  revetment,  at  $1.75  per 

Hcjuare  yard. ) 

ENG  1901 191 
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Highway  Bridge  No.  18: 

880  cubic  yards  excavation $219. 04 

370  barrels  natural  cement 210. 90 

133  cubic  yards  gravel 17. 10 

Equitable  distribution  of  forming 72. 00 

lAbor 1,470.41 

$1,989.46 

('Oncrete  masonry — 

198  barrels  Portland  cement 504. 90 

128  tons  crushed  stone 201. 52 

172  gallons  coal  oil 21. 93 

407  cubic  yards  gravel 51. 75 

Equitable  distribution  of  forming 100. 55 

Labor 1,728.78 

2,609.43 

(178  cubic  yards  ron<'rete  masonry,  at  $14.66  per  cubic 

yard. ) 
Retaining  wall: 

106  tons  rubblestone 157. 41 

63  barrels  natural  cement 33. 75 

Labor 621.60 

812. 76 

(80  cubic  yards  retaining  wall,  at  $10.60  per  cubic  yard. ) 

Tile  drain  under  south  approach  to  Highwlay  Bridge  No.  18 69. 52 

Total  work,  Mile  28 18,793.08 

SURVEYS. 

The  remainder  of  the  plats  and  descriptions  required  for  securing  right  of  way 
along  line  **F"  were  completed.  Options  were  secured  from  each  of  the  landowners, 
and  a  tabular  statement  was  prepared  giving  the  names  of  owners,  number  of  acres  of 
land  required,  estimated  value,  estimated  damages,  and  amount  of  option.  A  topo- 
graphical map  of  the  r^on  in  the  vicinity  of  the  proposed  change  of  line,  and  an  inaex 
map  to  accompany  the  right  of  wav  papers  were  prepared,  and  these,  together  with 
an  abstract  of  title,  three  copies  of  tne  plat  and  descri[>tion  of  each  tract  and  two 
copies  of  the  owners*  proposal  were  forwarded  to  the  Chicago  office. 

The  entire  length  oi  line  **F"  (5.3  miles)  was  side  staked  and  nearly  all  of  the 
cross  sections  platted  and  areas  calculated. 

The  work  of  the  Globe  Construction  Company  on  Miles  19,  20,  and  23  was  recross- 
sectioned  to  show  the  condition  of  the  worfc,  test  pits  dug  to  verify  classification  of 
material  excavated  and  the  quantities  of  material  rechecked. 

A  board  consisting  of  myself  and  Inspectors  Browne,  Truss,  Woermann,  and 
Wright  was  appointed  to  review  the  subject  of  the  line  through  CeciPs  Slough  and 
the  alternative  lines.  Numerous  test  pits  and  borings  were  made  and  a  careful  esti- 
mate compiled  of  the  cost  of  each  line,  together  with  a  report  on  the  relative  values, 
in  the  estimation  of  the  board,  of  each  line. 

INSPECTION    AND    TESTS   OF   CEMENT. 

All  cement  useil  on  the  work  was  subjected  to  a  rigid  inspection  and  was  tested  for 
tensile  strength  by  a  Fairbanks  tensile  testing  machine,  and  was  expected  to  meet 
the  following  requirements: 

FOR   HYDRAULIC    PORTLAND    CEMl^NT. 

First.  The  minimum  tensile  strength  in  pounds  per  sc^uare  inch  of  briquettes 
exposed  twenty-four  hours  in  moist  air  after  mixing,  and  six  or  twenty-seven  days 
in  water,  to  be  as  follows: 


7  days  old. 

~          "     1                 ~ 
450 

28daysold. 

NftRt  opment -,--,,--,,., 

540 

1  cement  to  3  standard  sand,  by  weight 

18ft 

210 

Second.  The  cement  to  be  ground  to  such  fineness  that  99  per  cent  by  weight  shall 
pass  through  a  No.  50  sieve,  and  87  per  cent  through  a  No.  100  sieve  m  use  in  this 
office. 

Third.  The  cement  to  be  slow  setting,  not  beginning  to  set  as  <leterinined  ]>y  the 
vicat  needle,  one-twelfth  inch  diameter,  under  one-fourth  pound  pressure,  in  forty 
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minutes,  and  not  to  bear  a  weight  of  1  pound  on  a  wire  one  twenty-fourth  inch  diam- 
eter in  three  hours,  but  to  bear  such  weight  in  ten  hours. 

Fourth.  The  cement  to  be.free  from  all  substances  that  may  produce  a  deleterious 
expansive  action  in  ^aste  or  mortar  made  therefrom.  The  cement  not  to  warp, 
crack,  check,  or  show  other  indications  of  unsoundness  when  made  into  thin  cakes 
and  exposed  to  air  and  water  at  ordinary  temperature,  nor  when  exposed  to  steam  or 
boiling  water  for  a  period  of  alx>ut  four  hours,  i)rovided  that  cement  shall  be  allowed 
toset  nard  and  remain  fourteen  hours  in  moist  air  before  being  subjected  to  the 
above  hot  test. 

VOtt   NATURAL    HYDRA I'LIC   CEMENT. 

First.  The  minimum  tensile  strength  in  pounds  per  square  inch  of  briquettes 
exposed  twenty-four  hours  in  moist  air  after  mixing,  and  six  or  twenty-seven  days 
in  water,  to  be  as  follows: 


24  hours. 

7  days. 

28  days. 

Neat  oeoieiit 

60 

90 
75 

180 

1  i-ement  to  1  Htandanj  mnd,  by  weight 

180 

Second.  The  cement  to  be  ground  to  such  fineness  that  at  least  90  per  cent  shall 
pass  through  a  No.  50  sieve,  and  78  per  cent  through  a  No.  100  sieve  in  use  in  this 
office. 

Third.  The  cement  to  be  slow  setting,  not  to  begin  to  set  as  ascertained  by  the 
vicat  needle  in  less  than  thirty  minute6,^ut  must  set  hard  in  ten  hours. 

Fourth.  The  cement  must  not  warp,  check,  or  crack  when  made  into  thin  (;ake8 
and  exposed  to  air  and  water  at  ordinary  temperatures. 

The  following  brands  of  cement  were  used  on  tiiis  work  during  the  fiscal  year,  viz: 

Portland  cement.^'* Atlasy''  "Dragon,"  and  *'Marquette." 

Natural  cement, — "Utica,**  Clark  brand. 

♦  «♦♦»»« 

MIWKLLANEOrS   WORK. 

Ejcperimental  lock  aate. — An  experimental  gate  and  maneuvering  chamber  and  valve, 
on  the  plan  of  Marshairs  automatic  nite,  was  constructed  at  Lock  No.  18,  bulkheads 
erected  at  the  upper  end  of  Lock  No.  19  and  lower  end  of  Lock  18,  and  a  head  of 
water  accumulated  during  the  erection  of  the  gate.  After  the  completion  of  the  gate, 
there  not  being  sufficient  water  to  fill  the  level  between  Loc^ks  18  and  19  to  a  depth  of 
7  feet,  an  earth  dam  was  constructed  across  the  canal  prism  about  200  feet  above 
Lock  18  and  the  required  depth  obtained  by  pumping.  The  gate  waa  successfully 
operated  several  times  on  three  occasions. 

After  the  completion  of  the  tests  the  water  was  allowed  to  flow  into  the  level  below 
Lock  18  and  thence  into  West  Bureau  Creek,  the  earth  dam  and  bulkhead  at  Lock  18 
removed,  and  all  the  wood  and  iron  work  of  the  gate  and  maneuvering  chamber 
painted. 

Cost. 
Gate  and  maneuvering  chamber: 

2,700  feet  B.  M.  oak  timber $169.92 

5,000  feet  B.  M.  pine  timber 125. 00 

Bolts  and  castings 69.70 

Chicago  office  chaiges 29. 95 

Labor 774.32 

n,  168. 89 

Bulkheads,  dam,  and  operating  expense: 

1 1 ,  000  feet  B .  M .  pi  ne  ti  m  her 275 .  00 

10  tons  coal 22.50 

Labor 1,045,54 

1,343.04 

Total  cost 2,511.93 

Sixteen  miles  of  narrow-gauge  railway  track  and  17  miles  of  telephone  line,  con- 
necting assistant  engineer's  office  at  Princeton  with  ten  stations  along  the  line  of 
canal,  nas  been  maintained  and  kept  in  operation.  Near  the  end  of  the  year  1  i  miles 
of  the  narrow-gauge  track  east  of  Lock  4  was  torn  up  and  transporteil  to  Mile  24,  to 
be  relaid  for  use  in  transporting  water-tight  earth  to  build  emoankments  through 
Devils  Slough  on  Mile  24. 

Three  locomotives  in  use  on  the  work  after  close  of  working  season  were  loaded  on 
cars  and  shipped  to  the  buil<iers  at  Pittsburg  and  Philadelphia  for  repairs. 
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EMPLOVEBS. 

I  have  been  assisted  on  this  work  by  the  following  gentlemen,  to  whom  I  am 
indebted  for  foithful  performance  of  duty:  As  senior  inspectors,  Charles  A.  Browne, 
J.  D.  Truss,  S.  L.  Bayless,  Henry  Fox,  and  Joseph  Wrijjht;  junior  inspectors,  C.  A. 
Clement,  H.  J.  Emmons,  M.  fi.  Long,  G.  W.  Choate,  and  S.  E.  Bayless;  clerk  in 
charge  of  office  and  accounts,  C.  F.  Sxjtt,  assisted  by  G.  C.  Falconer;  receiver  of 
material,  E.  V.  Williams;  inspector  of  cement,  Willis  Hunter,  and  timekeeper,  H.  L. 
Mills. 

I  have  the  honor  to  be,  your  obedient  servant, 

J  AS.  C  Long,  AmstarU  Jihigineer. 

Maj.  J.  H.  WiLLARD, 

Corps  of  Bngineersj  U.  S.  A. 


REPORT  OP  MR.  L.  L.  WHEELER,  ASSISTANT   ENGINEER. 

Sterling,  III.,  JtUy  10,  1901. 
Major:  I  have  the  honor  to  submit  the  following  report  on  the  work  done  on  the 
Illinois  and  Mississippi  Canal  under  my  supervision  during  the  fiscal  year  ending 
June  30,  1901: 

feeder. 

During  the  year  proceedings  for,  securing  right  of  way  for  the  feeder  and  for  the 
western  section  of  the  main  line  were  in  progress.  The  papers  in  the  case  of  the 
United  States  v.  Hugh  D.  Duffy  et  al.,  involving  lands  in  Lee  County  to  be  flowed, 
were  forwwded  to  Washington  and  the  proceedings  approved  by  the  Attorney-Gen- 
eral and  payment  of  awards  made. 

The  papers  in  the  case  of  the  United  States  v.  Jeremiah  H.  Rickel  et  al.,  involving 
lands  in  Henry  County,  were  forwarded  to  Washington  and  the  title  approved  by  the 
Attorney-General,  except  for  three  parcels  of  land.  Payment  has  Ib^n  made  for 
these  lands  except  the  three  parcels,  the  title  to  which  was  not  approved  by  the 
Attorney-General.  It  was  found  on  account  of  the  necessity  for  obtaining  material 
for  highway  approaches  and  also  n'ound  on  which  to  build  the  approaches  that  addi- 
tional lands  would  be  necessary  along  the  feeder.  Proceedings  for  acquiring  these 
lands  were  commenced  and  the  damages  awarded  by  a  jury  on  May  7,  1901.  The 
decree  in  the  case  has  not  yet  been  fil^. 

At  the  beginning  of  the  year  all  the  earthwork  was  under  contract,  and  3,259,602 
cubic  yards  nad  l^n  excavated.  During  the  year  1,145,964  cubic  vards  w^ere  exca- 
vated.   The  following  table  shows  the  distribution  of  this  earthwork: 


Miles 

Mile9 

Mile  10 

Mile  11 

Mile  12 

Mile  13 212;  250 

Mile  14 92,300 

Mile  17 70,150 

Mile21 16,230 


Cubic  yards. 
59, 100 
73,240 
9,942 
45,500 
93,470 


Cubic  yards. 

Mile  22 88,010 

Mile23 25,910 

Mile  24 154,085 

Mile  25 77,802 

Mile  26 102,675 

MUe28 100 

Mile  29 25,200 


Total 1,145,964 


Work  was  in  progress  binder  the  contract  of  the  Callahan  Construction  CompMin^ 
for  the  construction  of  pipe  culverts  and  foundations  of  arch  culverts,  and  it  is 
expected  that  this  contract  will  be  completed  during  the  present  month  of  July. 
The  work  remaining  is  the  completion  of  slope  paving  of  Culvert  No.  6,  and  any 
needed  repairs  to  the  work.  The  following  table  shows  the  amoimt  of  work  exe- 
cuted under  this  contract: 


Piles  driven  and  cut  off 

Pine  timber  placed .  feet  B.  M . . 

Oak  timber  placed do 

Sheeting  placed do 

Pine  plank  placed do 

Portland-cement  concrete  de- 
posited  cubic  yards.. 

Natural-cement  concrete    de- 
posited  cubic  yards. . 

Slope  paving    placed,  square 
yarUs 


485      I  Bolts,    spikes,    etc.,    placed, 

35,414      I      pounds 4,221 

184      I  Rubble   masonry  laid,  cubic 

42,900  yards 156.04 

33,270        Earthwork   excavated,   cubic 

3rards 24,824 

122.  (>     36-inch  cast-iron  pii)e  laid  and 

calked linear  feet..        293.54 

726.  8  I  48-inch  cast-iron  pipe  laid  and 

'      calked Imearfeet..        628 

1,035.3 
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The  concrete  iiiaHonrv  for  three  10-f<x)t  arch  culverts  and  for  flushing  devices  for 
two  36-inch  pipe  culverts  was  built  by  hired  labor.  The  back  filling  over  culvert  4 
and  culvert  5  was  also  done  by  hire<l  labor.  Culvert  No.  17,  a  double  12-foot  arch 
culvert,  was  entirely  I'ompleted  by  the  purchase  of  material  and  construction  by 
hired  labor.  After  the  foundation  was  nnished  and  all  but  about  60  feet  of  the 
arch  completed  complaint  was  made  by  farmers  living  east  of  the  culvert  that  the 
foundation  was  not  low  enough  to  properly  drain  their  lands.  This  matter  was 
thoroughly  investigated  at  the  time,  and  while  it  was  believed  that  the  culvert  was 
of  ample  proportions  and  low  enough  to  meet  any  drainage  that  the  farmers  were 
likely  to  undertake,  it  was  thought  beet  to  provide  for  a  possible  lower  drainage  by 
constructing  a  box  sluice  under  one  of  the  arches.  This  was  done  by  removing  the 
concrete  between  the  grillage  timbers  and  constructing  underneath  them  a  box 
culvert  having  a  clear  opening  of  2  by  5  feet  6  inches.  Tlie  bottom  of  this  bax  cul- 
vert is  3  feet  1  inch  below  the  floor  of  the  culvert  proper.  At  the  time  this  was 
done  a  steam  dredge  was  excavating  a  deep  ditch  west  of  the  culvert,  but  as  the  land- 
owners permitted  this  dredge  to  stop  a  thousand  feet  west  of  the  culvert,  it  is  quite 
probable  that  this  box  culvert  will  never  be  brought  into  use  for  drainage  purposes. 

At  the  beginning  of  the  year  work  was  in  progress  on  the  masonry  for  seven  high- 
way bridges.  The  foun  ^ations  and  abutments  were  completed  and  the  vertical 
retaining  wall  and  slope  paving  for  five  of  them  also  completed.  Work  u^n  the 
bridges  was  delayed  bv  the  issuing  of  five  w^rits  of  injunction  by  the  circuit  court 
of  Whiteside  County,  111.,  at  the  instance  of  highway  commissioners.  These  writs 
covered  practically  all  the  bridges  in  the  first  16  miles  of  the  feeder  and  entailed 
considerable  expense  upon  the  United  States  and  some  loss  to  the  contractors  for 
execution  of  earthwork.  Four  of  the  writs  were  dismissed  in  the  United  States 
circuit  court,  and  one  still  remains  in  force.  Work  on  the  bridges  stopped  with  the 
completion  of  the  masonry  on  account  of  these  proceedings,  and  it  is  not  contem- 
plated to  resume  work  on  the  approaches  until  the  matter  is  finally  concluded  in  the 
courts.  The  superstructure  for  bridge  44  at  Rock  Falls  was  under  contract  before 
these  proceedings  commenced.  The  superstructure  of  this  brid^  and  the  approaches 
have  been  completed  and  the  bridge  is  now  in  use  by  the  public. 

The  bridge  for  the  Chicago,  Burlington  and  Quincy  Railroad  Company  over  the 
feeder,  near  Rock  Falls,  was  built  and  the  trafiic  is  now  passing  over  it.  The  exact 
total  cost  of  the  bridge  can  not  vet  be  stated,  as  some  bills  of  me  railway  company 
for  use  of  locomotives  and  cars  have  not  yet  been  presented.  The  slope  paving  can 
not  be  completed  until  the  temporary  turn-out  is  removed.  Under  this  turn-out  is  a 
large  amount  of  gocxl  concrete  material,  and  it  is  not  expected  to  entirely  remove  the 
turn-out  until  use  can  be  made  of  this  concrete  material. 

During  the  year  plans  and  estimate  of  cost  w^ere  prepared  for  a  movable  dam  across 
Rock  River  at  the  head  of  the  feeder.  The  plans  nave  been  referred  to  a  Board  of 
Engineers  for  examination  and  report.  Report  and  estimate  of  cost  was  also  prepared 
for  a  loc^k  to  be  placed  in  this  dam  in  order  to  give  access  to  pool  along  the  city  fronts 
of  Sterling  and  Rock  Falls.  Preparations  were  made  for  revetting  the  banks  of  the 
feeder  with  the  stone  to  be  excavated  from  mile  1.  About  one-half  mile  of  east  bank 
was  revetted  with  teams.  Ten  miles  of  railway-track  material,  6  flat  cars,  60  dump 
cars,  and  other  appliances  were  purchased,  and  about  3  miles  of  track  laid. 

^'BerrERN  section. 

The  earthwork  for  a  portion  of  mile  29  and  miles  30  to  32,  inclusive,  had  not  been 
placed  under  contract  for  the  reason  that  the  drainage  in  this  vicinity  was  undeter- 
mined. During  the  past  year  a  large  tract  of  land  in  this  vicinity  has  been  organized 
into  a  drainage  district,  and  two  steam  dredges  are  at  present  dredging  the  ditches. 
Under  the  drainage  project  Kink  Creek,  Lawtons  Creek,  and  Coal  Creek  have  been 
brought  together  into  one  channel  before  crossing  the  right  of  way  for  the  canal,  and 
the  water  level  in  the  swamp  in  mile  31  has  been  lowered  about  4  feet  below  the 
surface  of  the  ground.  It  was  considered  advisable  to  obtain  more  right  of  way 
through  this  low  ground,  and  also  to  obtain  more  for  three  highway  crossings  in  that 
vicinity.  Proceedings  for  acquiring  this  right  of  way  were  instituted  in  connection 
with  tne  proceedings  for  more  right  of  way  on  the  feeder,  and  the  verdict  in  the  case 
returned  on  May  7,  1901. 

Miles  49  to  62,  inclusive,  were  fenced,  under  contract  with  Hamann  &  Liedke. 
The  contract  for  south  fence  was  $205.75  per  mile,  and  for  north  fence  $235.50  per 
mile.  The  contract  was  also  let  to  the  same  parties  for  building  the  remainder  of  the 
fence  on  mile  31,  and  rebuilding  about  one-half  mile  of  fence  where  larger  pieces  of 
land  were  required  for  canal  purposes.  About  6  miles  of  right  of  way  were  staked 
out,  slope  stakes  set,  and  quantities  of  earthwork  computed.     Specifications  were 
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I>rei>are<i  for  13  miles  of  oarthwork,  the  work  for  10  inileH  advcrtijHHl,  an<l  miles  o.» 
to  36,  inclusive,  placed  under  contract  Se^)tem})er  1,  1900,  and  mileH  49  to  52  placed 
under  contract  May  10,  1901.  The  foUowmg  table  gives  the  names  of  the  successful 
bidders  and  the  contract  prices  for  the  earthwork: 


Mile. 
33 

Lowest  bidder. 

Karthwork. 

(\ibic  yards. 
108,868 
118,216 
112, 570 
91,085 
113,796 
174,728 
164,507 
98.542 
92,495 
110,492 

Prloeper 

Flynn  BroH 

OmU. 
9.9 

34 

Pound  Ck)ii8truction  Co 

10 

85 

Plynn  Bxxw 

6.5 

86 

Solomon  P.  Bennett 

7.6 

87 

Kftt«P  A  Oftllft>»ftn  .    . 

11.5 

38 

do 

•14.76 

49 

do 

15.98 

90 
51 

T.W.Kinser&Sons 

do 

11 
8.5 

52 

do 

8.5 

At  the  banning  of  the  year,  414,773  cubic  yards  of  earthwork  had  been  executed. 
During  the  year,  1,297,739  cubic  yards  were  executed.  The  following  table  shows 
the  distribution  of  this  earthwork: 


Cubic  yards. 

Mile28 21,017 

Mile29 16,650 

Mile  33 74,905 

Mile  34 47,100 

MUe35 67,270 

Mile  36 17,025 

Mile  37 114,640 

Mile38 178,000 

MUe39 66,910 

Mile  40 11 0, 360 


Cubic  yards 

Mile41 81,:^60 

Mile42 109,100 

Mile  43 78,180 

Mile44 18,220 

Mile  45 60,700 

Mile  46 118, 470 

Mile47 70,042 

Mile  48 48,900 


Total 1,297,739 


At  the  beginning  of  the  year,  the  construction  of  the  foundations  for  four  arch  cul- 
verts and  the  construction  of  14  pipe  culverts  was  in  prop^ess,  the  single  bid  received 
for  their  construction  having  been  rejected.  The  foundations  for  three  of  the  arch  cul- 
verts have  been  completed  and  the  excavation  of  the  pit  for  the  fourth  one  is  now 
in  progress.  Thirteen  of  the  pipe  culverts  have  been  entirely  completed  and  the 
construction  of  the  fourteenth  one  is  now  in  progress  and  nearing  completion.  The 
following  table  shows  the  total  cost  of  12  of  the  pipe  culverts  and  the  various  items 
making  up  these  totals,  and  the  unit  costs  for  the  various  items  of  work.  While 
culvert  23  has  been  completed,  yet  the  data  are  not  available  for  this  culvert  for 
inserting  in  the  table.  Culvert  No.  20  is  the  one  now  under  construction,  This 
table  includes  the  cost  of  engineering,  superintendence,  and  a  charge  for  deterioration 
of  plant. 

Tabk  of  quantum^  unit  coM^  and  total  ro^tj  loest^m  Hpciifm  pipe  culverts. 


Karthwork. 

Natural  cement  con- 
crete. 

Portland  cement  con- 
crete. 

Rubble  maflonry. 

Rixc. 

n 

Quan- 

Unit   Total 

Quan- 

Unit 

Total 

Quan- 

Unit 

Total 

Quan- 

Unit 

Total 

& 

tity. 

cost. 

cost. 

tity. 
Cm.  yds. 

cost. 

cost. 

tity. 

Cu.  yd*. 
51.5 

cost. 

cost. 

tity. 

cost. 

cost. 

Tn.    Cu.vd*. 

Cu.yds. 

18         36   1.497 

10.17  t255.12 

S10.96 

9564.21 

10.6 

$13.6fl'  S144.81 

19 

48   1  fvcw 

.21 
.26 

822.74 
652.54 

66.4 
4.27 

11.07 
12.32 

735.16 
52.69 

12.7 
38.42 

10.87'    181.74 

22 

48 

2,5M.6 

74.581  $8.76*  1663.05 

9.11 

350.19 

25 

48 

2,796.4 

.21 

685. :« 

69.17 

8.15     482.40 

57.34 

8.43 

483.17 

26.4 

8.40 

221. 78 

26 

2-48 

2,744.5 

.24 

651.22 

125.57 

6.00;    763.89 

7.87 

9.66 

76.94 

67.5 

7.67 

611.10 

27 

2-48 

3.085.2 

.22,    665.97 

148.6 

6.19     744.71 

16.4 

6.71 

93.72 

66.83 

8.09 

636.76 

28 

36;  1.029.8 

.22 

221.49 

66.11 

6.49     429.21 

5.01 

7.60 

88.08 

24.68 

9.66 

288.24 

29 

48 

1,706.8 

.21 

362.10 

67.4 

7.39     424.43 

58.8 

8.96 

481.94 

41.1 

8.88 

863.00 

31 

2-48 

1.665.5 

.23 

890.96 

129.07 

6.22     803.26 

14.17 

7.85 

111.21 

30.66 

8.27 

263.67 

:« 

48 

1,773.3 

.26 

457.84 

64.2 

6.67     427.99 

8.98 

7.02 

62.78 

58.6 

7.72 

482.26 

33 

48 

1,979.5 

.82i    627.01 

76.91 

6.781    515.00 

7.83 

8.:«l      66.24 

66.97 

7.26 

478.66 

34         48 

1,770 

.18,    327.02 

86 

7.15 

614.58 

2.5 

8.62{      21.54 

29.4 

8.82 

269.65 

T 

OtAl . . 

24,069.1 

.28.6,498.82 

881.61 

6.63 

5,848.52 

296.02 

9.4l|2,786.68 

472.86 

8.84 

8,941.75 
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Tables  of  tjuantilieHy  unit  rost^  find  tftinl  rvw/,  f/rx/rm  scrtifm  pipe  ruluertn. — (^)iitimuMl. 


Slope  paving. 

V 

ipe  laying. 

Deterio- 

Engineer- 
ing and  Hu- 
perintend- 
ence. 

Cost  of 

Size. 



ration  of 

culverts 

s 

Tn. 

Quantity. 
S(i.  yds. 

Unit 
cost. 

Total 

C08t. 

Qiian- 
tlty.a 

Unit 
cost. 

Total  cost. 

plant. 

complete. 

Ft.    In. 

18 

36 

68.7 

$2.87 

$197.16 

145    0 

S6.03 

$874.88 

$16.00 

$241.18 

$2,293.36 

19 

48 

71.3 

2.88 

206.19 

145    5 

9.01 

1,309.98 

30.00 

49.61 

2,784.42 

22 

48 

70.69 

8.67 

259.37 

157    7 

9.:}3 

1,470.03 

32.50 

75.17 

3,645.44 

2f> 

48 

63.62 

3.72 

236.52 

132    4 

9.72 

1,286.14 

42.50 

49.59 

8,387.42 

'26 

2-48 

103.52 

3.99 

413.42 

266    8 

8.94 

2,382.99 

45.00 

86.23 

4,919.79 

27 

2-48 

•     81.66 

3.49 

284.25 

.     267    '1 

8.96 

2,394.61 

54.60 

75.97 

4,840.69 

28 

36 

52.94 

4.11 

217.40 

*     144    9 

Q.21 

898.28 

16.00 

135.24 

2,198.89 

29 

48 

79.9 

3.19 

254.85 

133    7 

8.92 

1,192.05 

52.10 

95.97 

3,216.44 

31 

2-48 

59.88 

3.66 

217.33 

291    4 

8.90 

2,694.83 

48.00 

66.26 

4,480.01 

32 

48 

93 

3.44 

319.61 

134    1 

8.96 

1,201.99 

40.10 

69.96 

8,081.98 

33 

48 

101.27 

3.77 

381.37 

133    5 

9.09 

1,212.19 

32.01 

49.59 

8,361.06 

34 

48 

48 

3.22 

154.62 

170    0 

8.90 

1,513.63 

40.10 

97.61 

3,028.56 

rotal. 

893.88 

3.51 

3,140.99 

(fe) 

(ft) 

18,331.05 

448.91 

1,092.88 

41,082.96 

a  Linear  feet. 

6  Thirty-six  inch  pipe:  289  feet  9  inches;  unit  cost,  $6.12;  total  cost,  $1,778.11.  Forty-eight  inch  pipe: 
l.asi  feet  7  inches;  unit  cost.  $9.04;  total  cost,  $16,567.94. 

As  it  may  be  of  interest  to  compare  the  cost  of  the  twelve  culverts  as  constructed 
by  the  United  States  and  what  would  have  l^een  their  cost  under  the  single  bid 
received,  the  following  table  is  inserted.  In  this  table  no  charge  has  been  made  for 
superintendence  and  inspection,  as  the  cost  would  have  been  the  same  by  either 
method  of  construction.  There  are  some  items  in  the  total  cost  of  the  culverts  which 
would  not  have  been  included  under  the  contracts.  This  table  is  intended  to  exhibit 
the  cost  of  such  portions  of  the  work  as  are  comparable.  The  total  cost  of  the  twelve 
culverts  is  $39,049.92,  while  their  cost  imder  the  bid  received  would  have  been 
$49,567.53,  leaving  a  profit  to  the  United  States  of  $10,517.61,  or  a  profit  of  about  26.9 
per  cent. 

Com^mrisoii  of  cost  of  western  section  pii>e  cuherfs. 


Culvert. 


At  con- 
tractor's 
prices. 


Actual  cost.  Difference. 


No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 


449.96 
303.12 


$2,046.14 
2,708.96 


$403.81 
599.16 


3,990.41 


3,454.94  I 


535.47 


34. 


702.45 
244.44 
369.49 
420.64 
682.88 
660.16 
840.54 
260.61 
753.36 


2,906.02 
4,812.57 
4,688.10 
2,089.05 
2,711.52 
4,890.50 
2,982.68 
8,403.51 
2,910.98 


Total . 


49,667.1 


796.43 

1,431.87 

1.681.39 

•881.59 

870.86 

1,209.65 

857.91 

847.10 

842.87 


39,049.92        10,517.61 


In  Mile  49  a  pipe  line  belon^ns  to  the  Chicago,  Rock  Island  and  Pacific  Railway 
Company  is  crossed,  and  as  it  is  above  bottom  grade  it  was  necessary  to  make  some 
provision  for  changing  this  pipe  line.  Plans  for  doing  this  work  were  prepared  and 
submitted  to  the  railway  company  for  approval.  The  necessary  pipe  nave  been 
delivered  on  the  ground,  but  not  yet  laid.  Plans  were  prepared  for  two  12-foot  arch 
culverts,  but  their  construction  has  not  yet  been  entered  upon. 

The  crossings  of  the  railways  near  Colona  have  been  under  investigation.  An  esti- 
mate was  prepared  of  the  cost  of  changing  the  grade  so  as  to  permit  fixed  bridges,  and 
a  report  upon  the  matter  submitted. 

A  series  of  tests  of  Portland  cement  for  culverts  were  made.  Out  of  800  barrels  for 
culvert  No.  17, 500  were  rejected.   While  none  of  the  cement  complied  with  thespecifica- 
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tions,  yet  300  barrels  standing  the  highest  tests  were  used  in  the  side  walls.  This 
brand  of  cement  was  exceedingly  slow  setting,  and  lacked  soundness  and  uniformity. 
Some  of  the  briquettes  at  the  end  of  twenty-four  hours  could  not  be  taken  from  tlie 
molds  without  breaking.  The  cement  for  culverts  21  and  30,  on  the  other  hand,  is 
extremely  quick  setting,  the  initial  set  of  700  barrels  taking  place  in  from  five  to  ten 
minutes,  and  the  final  set  in  from  twenty  to  thirty  minutes.  It  is  probable  liiat  the 
whole  700  barrels  will  be  rejected. 

Very  respectfully,  your  obedient  servant,  L,  L.  Wheeler, 

Amstant  Engineer 

Maj.  J.  H.  WiLLARD, 

Of>rps  of  EngineerSj  V.  S.  A. 


M  M  8. 


SURVEY  OF  UPPER  ILLINOIS  AND  LOWER  DES  PLAINES  RIVERS,  ILLI- 
NOIS, WITH  A  VIEW  TO  THE  EXTENSION  OF  NAVIGATION  FROM 
THE  ILLINOIS  RIVER  TO  LAKE  MICHIGAN  AT  OR  NEAR  CHICAGO, 
ILLINOIS. 

At  close  of  last  fiscal  year  all  field  work  had  been  completed  and  the 
regular  survey  from  Lockport  to  La  Salle  plotted,  the  foot  contours 
worked  out,  and  the  greater  part  inked  in.  The  special  survey  between 
Sag  and  Calumet  haa  been  reduced.  The  work  of  inking  in  the  foot 
contoui*s  on  maps  of  regular  survey  and  plotting  and  completing 
drawings  of  special  survey  were  completed  and  a  final  report  submitted 
by  the  R)ard  of  Engineer  oflScers  on  November  17,  1900. 

This  report  was  published  as  House  Document  112,  Fifty -sixth  Con- 
gress, second  session,  and  is  also  herewith. 

Money  statement, 

July  1,  1900,  balance  unexpended $12,509.04 

June  HO,  1901,  amount  expended  during  fiscal  year 6, 163. 85 

July  1,  1901,  balance  unexpended 6, 345. 19 


FINAL  REPORT  OX  SURVEY  OF  UPPER  ILLINOIS  AND  LOWER  DES  PLAINES 
RIVERS,  ILLINOIS,  WITH  A  VIEW  TO  THE  EXTENSION  OF  NAVIGATION 
FROM  ILLINOIS  RTVER  TO   LAKE  MICHIGAN   AT  OR  NEAR  CHICAGO. 

[Priiit43<i  in  Hoilsc  Doc.  No.  112,  Fifty-sdxth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washinffton^  Decemie?'  -^,  1900. 
Sir:  The  river  and  harbor  act  approved  March  3, 1899,  contains  the 
following  item  : 

Illinois  River  and  Des  Plaines  River,  Illinois:  The  Secretary  of  War  is  directed  to 
appoint  a  board  of  three  engineers,  which  board  shall  make  a  survey  and  estimates 
of  cost  for  the  improvement  of  the  Upper  Illinois  River  and  Lower  Des  Plaines  River, 
in  Illinois,  with  a  view  to  the  extension  of  navigation  from  the  Illinois  River  to  Lake 
Michigan  at  or  near  Chica^;  said  board  of  engineers  shall  report  the  estimates  of  cost 
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for  a  channel  seven  feet  deep,  and  also  for  a  channel  eight  feet  deep,  throughout  said 
proposed  route;  said  survey  and  estimates  of  cost  shall  be  made  in  pursuance  of  and 
according  to  the  recommendations  in  report  of  January  twenty-seventh,  eighteen 
hundred  and  ninety-seven,  and  there  is  hereby  anpropriated  for  the  expenses  of  said 
board  and  such  survey  the  sum  of  thirty  thousana  dollars,  or  so  much  thereof  as  may 
be  necessary. 

Preliminary  report  dated  March  17, 1900,  by  the  Board  of  Engineers 
appointed  by  autnority  of  the  Secretary  of  W  ar  in  accordance  with 
requirements  of  the  above-quoted  item  of  law,  was  submitted  to  the 
Secretary  of  War  with  my  letter  of  March  24,  1900,  and  is  printed  in 
House  Doc.  No.  648,  Fifty-sixth  Congress,  first  session,  and  in  my 
Annual  Report  for  1900,  page  3866  et  seq. 

I  have  now  the  honor  to  submit  the  accompanying  copy  of  the 
Board's  final  report  on  the  subject  dated  November  17,  1900. 

The  plans  presented  are  for  waterways  of  7  and  8  feet  depth  from 
•Utica  to  Marseilles  in  the  bed  of  the  river,  thence  around  the  Mar- 
seilles Rapids  by  canal,  thence  in  the  bed  of  the  river  to  near  the 
mouth  of  the  Kankakee,  thence  through  the  Illinois  and  Michigan 
Canal  to  the  Joliet  Basin,  thence  by  canal  to  the  Sanitary  Canal  at 
Lockport,  and  thence  via  the  Sanitery  Canal  and  Chicago  River  to 
Lake  Michigan.  These  projects  involve  the  construction  of  12  locks 
and  2  dams  witk  movable  weirs,  the  estimated  cost  being: 

For  the  7- foot  project $7,317,977 

For  the  8-foot  project 8, 653, 247 

These  estimates  are  based  upon  the  assumption  that  such  franchises 
as  are  necessary  in  connection  with  the  constructions  contemplated  will 
be  ceded  free  of  cost  to  the  United  States. 

The  cost  of  an  independent  8-foot  waterway  from  Sag  Bridge  on  the 
Sanitary  Canal  to  Lake  Michigan  via  the  Little  Calumet  and  Calumet 
rivers  (the  Sag  route)  is  estimated  at  $6,680,186,  making  a  total  of 
$14,333,433  as  the  estimated  cost  of  an  8- foot  waterway  via  the  Sag 
route. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig,  6V;i.,  Chief  of  Eiuj  hirers  ^ 

(J,  /S.  Army, 
Hon.  Elihu  Root, 

Secretary  of  War. 


BBFOBT  OF  BOAED  OF  ENGINEEB8. 

CHiCA(iO,  111.,  Ao vernier  17^  1900. 
General:  The  Board  of  Engineer  Officers  constituted  by  paragraph 
1,  Spcial  Orders,  No.  14,  .March  12,  1899,  headquarters  Corp  of 
Engineers,  United  States  Army,  in  accordance  with  the  provisions 
of  the  a€t  of  March  3,  1899,  to  make  "a  survev  and  estimates  of  cost 
for  the  improvement  of  the  Upper  Illinois  River  and  Lower  Des 
Plaines  River,  in  Illinois  with  a  view  to  the  extension  of  navigation 
from  the  Illinois  River  to  Lake  Michigan  at  or  near  Chicago,"  sub- 
mitted a  preliniinary  report  March  17,  1900,  with  estimates  for  chan- 
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ncls  8  feet  and  7  feet  deep.  (House  Doc.  No.  548,  Fifty -sixth  Congress, 
first  session.) 

The  Board  reconyened  at  Chicago  November  9,  1900,  and  having 
revised  its  estimates  after  fuller  information  now  presents  its  fincQ 
report. 

The  Board  finds  the  most  economic  route  for  waterways  of  7  feet 
and  8  feet  depth  to  be  from  Utica  to  Marseilles  in  the  bed  of  the  river, 
11.4  miles;  thence  around  the  Marseilles  rapids  bv  canal,  7.4  miles; 
thence  in  the  bed  of  the  river  to  near  the  mouth  or  Kankakee  River, 
21.2  miles;  thence  by  enlarging  the  Illinois  and  Michigan  Canal  to  the 
Joliet  Basin,  18.8  miles;  thence  by  canal  throug^h  Joliet  Basin  and 
along  the  east  bank  of  the  Des  Plaines  River,  4^  miles,  connecting  with 
the  Sanitary  Canal  at  Lockport,  and  thence  through  the  Sanitary  Canal 
and  the  Cmcago  River  to  iiake  Michigan,  thus  complying  with  the 
terms  of  the  act  of  March  3, 1899. 

For  the  8-foot  project  the  dimensions  proposed  for  the  river  sections 
and  canal  from  Utica  to  the  mouth  of  'tne  L)es  Plaines  River  are  not 
less  than  300  feet  wide  at  bottom  for  the  river  divisions  and  not  less 
than  170  feet  surface  width  for  canal,  with  depths  in  the  river  divisions 
of  8  feet  below  extreme  low  water  and  in  the  canal  of  10  feet.  Exist- 
ing i-ailroad  and  highway  bridges  over  these  divisions.must  be  remod- 
eled to  give  suitable  draw  openings  over  the  Droposed  channels.  With 
locks  of  the  same  dimensions  as  toe  United  otates  and  State  locks  now 
in  operation  in  the  lower  Illinois  River,  viz,  75  feet  wide  by  350  feet 
between  miter  sills,  steamboat  navigation  will  be  extended  to  the  head 
of  the  Illinois  River. 

For  the  remaining  canal  divisions  the  width  will  be  not  less  than  130 
feet  at  water  sui*face  and  the  depth  10  feet,  but  the  locks  are  reduced 
to  40  feet  width  by  260  feet  between  miter  sills.  With  fixed  bridges 
giving  22  feet  headroom,  the  Board  is  of  the  opinion  that  these  dimen- 
sions should  furnish  ample  navigation  for  the  largest  barges  heretofore 
in  use  on  the  Mississippi  River,  and  that  the  combination  will  afford  a 
waterway  of  10  feet  depth  at  stages  2  feet  above  extreme  low  water  in 
the  Illinois  River  of  suflScient  capacity  for  any  through  barge  tmffiic 
likely  to  seek  it. 

To  overcome  a  mean  difference  of  elevation  of  133  feet  between  the 
river  surface  at  Utica  and  the  surface  of  the  Sanitary  Canal  at  Lock- 
port,  with  allowances  for  variations  in  stages  at  either'end  of  the  route, 
twelve  locks  have  been  provided  as  follows: 

Lockt  76  by  360  feet, — Utica  River  Division:  One  lift  lock,  15  feet  lift  Marseilles 
Canal:  Two  lift  locks,  each  15  feet  lift;  1  guard  lock. 

Locks  40  byeeOfeet.—C&naX  to  Joliet  Basin:  Three  lift  locks,  each  16  feet  lift:  1 
lift  and  guard  lock,  15  to  9  feet  Canal,  Joliet  Basin  to  Lockport:  Two  lift  locks, 
each  12  feet  lift;  1  lift  lock,  10  feet;  1  lift  and  guard  lock,  10  feet  to  0. 

Two  dams  will  be  required,  one  at  Utica  and  one  at  the  head  of  the 
Marseilles  Canal. 

The  Board  is  of  the  opinion  that  both  dams  should  be  surmounted 
by  some  form  of  movable  weir  to  reduce  the  elevation  of  flood  dis- 
cbarge by  an  amount  at  least  equal  to  that  which  has  been  caused  by 
the  ^ditional  discharge  from  the  Sanitary  Canal. 

The  7-foot  waterway  will  follow  the  same  route  as  that  for  ft  fA^t 
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through  barge  navii^ation  to  Lake  Michigan  at  Chiaigo.  The  princi- 
pal reduction  in  the  estimates  is  in  the  amount  of  excavation,  the 
dimensions  permitting  little  change  in  the  cost  of  locks  and  other 
structures. 

Estimates, 


7-foot  project.  8-foot  project 


UTICA  DIVISION. 


Dam  and  movable  weir. 
Hock. 


River  walls . 
Levees. 


Excavation,  rock 

Marseilles  Canal: 

Slocks 

River  walls 

Levees 

Excavation 

Revetment 

Kankakee  Pool: 

Dam  and  movable  weir 

Excavation 

Bnlaraing  Illinois  and  Michigan  Caiifil: 

4  locks 

Excavation,  rock 

Excavation ,  ear  th 

Cnl  verts 

Aqueduct 

Canal  Joliet  to  Sanitary  Ciiiml: 

4  locks 

Excavation,  rock 

River  walls 

Culverts 

Bridges 

Right  of  way  and  daninK^  •< 

Engineering  and  contingencies!, 20  per  cent . 


Total. 


^06,000 
807.807 
57,098 
69.G67 
78,250 

616,  S48 
105,282 

16,410 
446,455 

45,500 

146,000 
65,375 

561,212 
77,688 

402,094 
75,000 

100,000 

487,798 
234,676 
464,760 
75,000 
865,000 
700,000 
1,219,663 


7,317,977 


«106,e00 

817,575 

57,098 

69,667 

210,126 

€45,247 
105,282 

16,410 
494,896 

45,500 

146,000 
156,025 

684.578 
778,876 
853,426 
75,000 
106,000 

612,490 
827,604 
464.760 
76,000 
865,000 
700,000 
1,442,208 


8,668,247 


As  in  the  preliiuinury  report,  the  Board  invites  attention  to  the  fact 
that  the  estimates  are  based  upon  the  assumption  that  the  State  of 
Illinois  and  the  sanitftry  trustees  of  the  city  of  Chicago  will  cede  the 
necessary  parts  of  their  respective  franchises  free  of  cost  to  the  United 
States  both  for  construction  and  use. 

THE   SAG  ROUTE. 

Since  the  Board's  report  of  March  17,  1900,  the  trustees  of  the  san 
itary  district  have  undertaken  to  cooperate  with  the  United  States  in 
deepening  the  South  Branch  of  Chicago  River  to  21  feet  and  widening 
it  to  at  least  200  feet.  They  have  already  planned  to  substitute  seven 
bascule  bridges  for  the  center-pier  bridges  now  obstructing  the  river. 
It  is  expected  that  this  project  will  be  extended,  and  that  the  city  of 
Chicago  will  undertake  a  part  of  the  bridge  reconstruction  and  lower, 
or  cause  to  be  lowered,  the  three  tunnels  now  limiting  the  navigable 
depth  of  the  river  to  17  feet.  The  fears  entertained  with  respect  to 
the  dangers  of  navigating  the  South  Branch  of  the  river  under  the 
new  conditions  of  reversed  flow  have  been  allayed  to  a  great  degree  by 
the  practical  experience  of  the  past  season.  For  this  reason,  and 
because  the  plans  for  both  the  7- foot  and  8-foot  waterways  comply 
with  the  requirements  of  the  act  contained  in  tlie  words  *'with  a  view 
to  the  extension  of  navigation  from  the  Illinois  River  to  Lake  Michi- 

gin  at  or  near  Chicago  '  in  connecting  with  tJie  Sanitary  Canal,  the 
oard  is  of  the  opinion  that  the  additional  cost  will  not  justify  the 
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construction  at  the  i>resent  time  of  an  auxiliary  canal  from  the  Sanitary 
Canal  to  Lake  Michigan  by  way  of  the  Sag  and  Calumet  route,  and  is 
also  of  the  opinion  that  such  a  route  would  not  become  a  necessity 
until  the  commerce  of  either  the  7-foot  or  8-foot  route  should  develop 
to  a  degree  not  expected  for  years. 

The  estimates  for  this  auxiliary  route  are  based  upon  the  same 
dimensions  for  canal  and  structures  as  those  for  the  canal  from  the 
Illinois  River  to  Lockport  in  the  8-foot  project. 

EstimalefoT  the  Sag  route. 

1  lock  connecting  with  Sanitary  Canal  at  Sag  Bridge $155,000 

Rock  excavation 603,800 

Earth  excavation 1, 924, 688 

Bridgee 1,500,000 

Right  of  way 550,000 

Engineering  contingencies,  20  per  c^nt 946,698 

Total 5,680,186 

Grand  total  for  8-foot  waterway  by  the  Sag  route 14, 333, 433 

The  report  of  Assistant  Engineer  James  A.  Seddon  is  appended, 
and  there  accompanies  the  report  an  index  map  with  profile  and 
nineteen  maps^  of  the  route  from  the  Sanitary  Canal  at  Iiockport  to 
La  Salle  on  the  Illinois  River. 

Money  gtatement. 

Amount  appropriated  by  act  approved  March  3, 1899 $30, 000. 00 

Amount  expended  to  November  17,1900 22,155.88 

Outstanding  liabilities 3,044.12 

Bal  ance  a vai  lable 4, 800. 00 

30,000.00 
Respectfully  submitted. 

J.  W.  Barlow, 

Colonel^  Corps  of  Engmeers. 

J.  H.  WiLLARD, 

Major^  Corps  of  Engineers. 

C.  McD.  TOWNSEND, 

MajoT^  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wn.soN, 

Chief  of  Engineers^  TJ.  S.  A. 


beport  of  mr.  jambs  a.  seddon,  assistant  enoinefib. 

United  States  Engineer  Office, 

Chicago,  lU.,  November  9,  1900. 

Coi/)nel:  In  accordance  with  the  instructions  of  the  Board  of  Engineers,  I  have 
the  honor  to  report  upon  the  location  of  waterways  for  7-foot  and  8-foot  navigation, 
with  estimate  of  cost.  * 

Under  the  terms  of  the  act  of  March  3,  1899,  these  waterways  are  required  for  an 
extension  of  the  navigation  of  Illinois  River  through  the  Upper  Illinois  and  Lower 
Des  Plaines  to  Lake  Michigan  at  or  near  Chicago. . 

The  Sanitary  Canal  bavius  been  opened  in  accordann^  wuth  the  State  law  and 
under  a  provisional  permit  from  the  Secretary  of  War,  the  flow  of  the  Des  Plaines 

*  Not  reprinted;  printed  in  House  Doc.  No.  112,  Fifty-sixth  Congress,  second  session. 
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and  Illinois  rivers  has  been  increased  by  a  discharro  of  5,000  cubic  feet  per  second, 
which  will  be  raised  to  the  maximnm  of  10,000  cubic  feet  per  second  unaer  the  pro- 
visions of  the  State  law  authorizing  the  construction  of  the  Sanitary  Canal. 

As  pointed  out  by  the  Boai:d  in  its  preliminary  report  of  March  17, 1900,  the  steep 
slope  from  the  controlling  works  at  Ix)ckport  to  the  Joliet  Basin  ]^):ecludes  a  slack- 
water  system  in  this  part  of  the  river  for  waterwavs  of  8  feet  or  less  depth. 

The  board  decidea  upon  a  canal  100  feet  wide  at  bottom  from  Lockport  to  the 
Joliet  Basin,  and  from  tne  Joliet  Basin  to  the  Illinois  River  just  below  the  mouth  of 
Kankakee  River  and  locks  40  feet  wide  by  260  feet  between  miter  sills,  with  fixed 
bridges  giving  22  feet  headroom. 

Fix>m  the  mouth  of  Kankakee  River  to  the  La  Salle  pool  in  the  Illinois  River 
below  Utica,  the  Board  decided  upon  a  slack- water  system  with  a  canal  around  the 
Marseilles  Rapids,  with  locks  of  the  same  dimensions  as  those  in  operation  on  the 
Lower  Illinois  River,  viz,  75  feet  wide  and  350  feet  between  miter  sills. 

The  dimensions  in  this  division  are  not  less  than  300  feet  bottom  width  for  river 
sections,  and  170  feet  surface  width  for  canal.  All  bridges  for  this  part  of  the  line 
must  be  remodelled  to  suit  the  requirements  of  the  lower-river  traffic 

The  7  and  8  foot  projects  have  been  taken  with  the  same  levels  for  the  water  sur- 
face throughout.  The  dei>th  in  canal  sections  is  taken  2  feet  greater  than  the 
extreme  low-water  depths  in  the  river,  or  deep  enough  for  a  boat  to  go  through 
when  loaded  for  a  2-foot  stage.  This  gives  a  depth  in  the  canal  of  9  feet  for  the 
7-foot  project  and  10  feet  for  the  8-foot  project. 

As  tne  projects  are  for  the  extension  of  the  navigation  of  the  Illinois  River  to 
Chicago,  the  point  of  beginning  is  taken  in  the  Illinois  River  at  Utica,  and  the  sub- 
divisions are  as  follows: 

RIVER  DIVISION. 

1.  River  from  Utica  to  Marseilles. 

2.  Marseilles  Canal. 

3.  River  from  head  of  Marseilles  Canal  to  mouth  of  Kankakee  River. 

CANAL  DIVISION. 

1.  Kankakee  River  to  Joliet  Basin. 

2.  Joliet  Basin  to  Lockport. 

Locks. — In  accordance  with  the  instructions  of  the  Board,  all  masonry  construction 
is  taken  as  concrete  with  natural  cement  used  in  foundations  and  Portland  cement 
throughout  the  rest  of  the  work.  The  locks  have  been  given  uniformly  foundation 
concrete  4  feet  thick  on  bottoms,  and  the  general  section  of  the  walls  is  taken  as  5 
feet  wide  on  top  and  batter  of  0.4  to  the  foot  on  the  outer  side.  In  estimating  the 
cost  of  locks  the  cubic  contents  of  the  walls,  bottoms,  etc.,  were  calculated.  The 
rock  excavation  was  also  calculated  from  the  area  of  the  bottom  and  the  general  level 
of  rock  at  that  localitv.  The  items  of  timber  and  iron,  pumping  and  co&rdam,  were 
taken  in  round  numoers  from  the  estimates  of  smaller  locks  m  1890,  eates,  valves, 
etc.,  and  keepers'  house  from  more  recent  cost  of  such  constructions,  ana  an  assumed 
average  for  earth  excavation  and  grading  was  made  without  specific  location.  The 
estimates  of  locks  are  as  follows: 

Estimate  of  loch,  7'foot  project^  river  division, 
[Locks  76  by  350  feet  between  miter  sills.] 


Maraeilles  Canal. 

UUCa  POUI,  XUVA. 

foundations 

Gift,  15  feet; 

height  of  walls. 

34  feet). 

Lower  look, 
rock  founda- 
tions (lift,  15 
feet;  height  of 
walls.  27  feet). 

Upper  lock, 
rock  founda- 
tions (lift,  16 
feet;  height  of 
walls,  27  feet). 

Ouardlock.at 
bead,  rock 
foundations 
(height  of 

walls,  20  feet). 

Cubic 
yards. 

Cost 

Cubic 
yards. 

Cost. 

Cubic 
yards. 

Cost 

Cubic 
yards. 

Cost 

Walls,  etc.,  concrete,  at  S8 

16,490 
7,649 
21,428 

tl2S,920 
87  746 
82,142 
20,000 
46,000 
86,000 
10,000 
8,000 

11, 2» 

iftQ  fl!24 

11,228 
7.189 
6,260 

889,«24 
86,945 

7,890 
19,000 
42,000 

6,000 
12,000 

8,000 

JS2S 

6,809 
10,157 

IS2.848 
34,046 
15,236 
18,000 
40,000 

6,000 
10,000 

3,000 

Bottom,  concrete,  at  95 

7!  189     2»'  04fi 

Rock  excavation,  at  $1.60 

10,624 

16,786 
19,000 
42,000 

6,000 
10,000 

3,000 

Timber  and  iron 

Gates,  valves,  etc 

PiiinjpiTig  ana  oofferdaiA 

Earth  excavation  and  grading 

Keeper's  house T r. 

Total  cost 

307,807 

221,665 

216,669 



179,129 
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Ebtinuilc  o/locksy  7 -foot  project,  canal  division,  Kankakee  to  Joiiet  Basin, 
[Locks  40  by  260  feet  between  miter  silU.] 


Location  and  character  of  locks. 


Lock  at  river 

(lilt,  16  feet; 

height  of  walls, 

27  feet). 


Cubic 
yards. 


Ck)8t. 


Lock  into  nil- 
nois  and  Mich- 
igan Canal 
(lift,  16  feet: 
height  of  walls, 
27  feet). 


Lock  at  Chan- 

nahon  (lift, 

16  feet;  height 

ofwall8,27feet). 


Cable 
yards. 


Cost. 


Cubic 
yardsL 


Cost 


Lock  into  Jo- 
iiet Basin,  rock 

foundations 

(lift.  9  to  16  feet: 

height  of  walls, 

27  feet). 


Cubic 
yards. 


Cost 


Walls, etc., concrete, at S8 7,S22  $68,676 

Bottom,  concrete,  at  $5 3.558    17,765 

Rookexcayation,atS1.50  

Timber  and  iron 

Gates,  valvee.  etc 

Pumping  and  cofferdam 

Earth  excavation  and  grading  .. 
Keeper's  house 


7,322  $58,676 
3,553     17,765 


7,822 
8,653 


S68,576 

17,765 


12,500 
22,000 
12,000  I 
17,500  I 
8,000  ' 


12,600 
22,000 

5,000 
19,500  I 

8,000 


12,600 
22,000 

6,000 
19,500 

8,jOOO 


7,822 
8,653 
6,232 


Total  cost I |li:^,34l  i 


138,841 


138,341 


958,676 
17,766 
9,848 
12,600 
22,000 
12,000 
6,000 
8,000 


141,189 


Estimate  of  locks,  7-foot  project,  canal  division,  Joiiet  Basin  to  LockporU 
[Locks  40  by  260  feet  between  miter  sills.] 


Location  and  character  of  locka. 


Lower  lock, 
rock  founda- 
tions (lift,  12 
feet;  height  of 
walls,  24  feet). 


Cubic 
yards. 


Walls,  etc,  concrete,  at  88 6,  ISO 

Bottom,  concrete,  at  86 3, 443 

Rock  excavation,  at  Sl-^') 6, 255 

Timber  and  iron 

Gates,  valves,  etc 

Pumping  and  cofferdam 

Earth  excavation  and  grading ' 

Keeper's  house ' 


Total  cost . 


Cost 


849, 
17, 
% 
12, 
20, 
5, 
6, 
3, 


Middle  lock, 
rock  fonndar 
tions  (lift,  12 
feet;  height  of 
walls,  24  feet). 


Cubic 
yards. 


6,130 
3,443 

S.  1^25 


122,137  , 


Cost. 


$49,040 
17,215 
12,037 
12,500 
20,000 
6,000 
6,000 
8,000 


Upper  lock, 
rock  founda- 
tions (lift.  10 
feet;  height  of 
walls,  22  feet). 


Cubic 
yards. 


6,428 
3,313 

8.9C8 


124,792  I 


Cost. 


$48,424 
16,666 
13,407 
12,500 
19,000 
6,000 
6,000 
8,000 


Guard  lock,  at 
Lockport,  rock 

foundations 

(lift,  0  to  10  feet; 

height  of  walls, 

24  feet). 


Cubic 


yards.      ^«»*^ 


6,820 
8,443 
7, 132 


118,1 


Cost. 


$4«,6ao 

17,216 

10,  G98 
12.600 
21,000 
6,000 
6,000 
8,000 


121,973 


Estimate  of  locks,  8-foot  project^  river  division, 
[Locks  75  by  350  feet  between  miter  sills.] 
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I^ii,nate  of  locks^  S-foot  project^  canal  division,  Kankakee  to  Juliet  Hasin 
[Locks  40  by  260  feet  between  miter  sill.<«.] 


Location  and  character  of  locks. 


Lock  at  river 

(lift,  15  feet; 

height  walls, 

28  feet). 


(^bic 
yards. 


OOBt 


Lock  into  nil- 
nols  and  Mich- 
igan Canal 
3ift.l5feet; 
height  walls, 
28  feet). 


Cubic 
yards. 


Cost. 


LockatChan- 

nahon(lift.l6 

feet;  height 

walls,  28  feet). 


Cubic 
yards. 


Cost 


Lock  into  Jollet 

Basin,  rock 

foundation 

(lift,  9  to  15  feet; 

height  walls, 

28  feet). 


Cubic 
yards. 


Ooet 


Walls,  etc.,  concrete,  at  $8 

Bottom,  concrete,  at  |6 

Rock  excayation,  at  91.50 

Timber  and  iron 

QateSi  valves,  etc 

Pamning  and  cofferdam 

Earth  excavation  and  Kradiii:^ 
Keeper's  house 


7,690 
3,590 


961,520 
17,960 


7,690 
8,590 


961.520 
17,950 


7,C90  961,520 
8,;^  17,950 


12,500 
24,000 
12,000 
18,000 
3,000 


12,500 
24,U0U 

5,000 
20.000 

3,000 


12,500  , 
24,000 

5,000  I 
20,000 

3,000  , 


7,690 
8,590 
7,132 


Total  cost. 


148,970 


143,970  1 148,970  , 

I      1      I 


961,520 
17,950 
10,696 
12,500 
24,000 
12,000 
6,000 
8,000 


147,668 


EsHmaU  of  locks,  S-foot  projectf  canal  divmon,  Joliet  Ba^sin  to  Lockjjort, 
[Locks  40  by  2G0  feet  between  miter  .sills.] 


liucation  and  character  of  lock.n. 


Lower  lock, 
rock  founda- 
tions Oift,  12 
feet;  height 

Wttll!^,  25feet). 


Middle  lock, 
rock  founda- 
tions (lift,  12 
feet;  height 
walLs,  25  feet). 


I  Cubic 
1  yards. 


Walls, etc.,  concrete,  at  9s t», 470 

Bottom,  concrete,  at  95 3, 4H0 

Rock  excavation,  at  S1.50 7, 130 

Timber  and  iron 

Gates,  valves,  etc 

Pumping  and  colTerdam 

Earth  excavation  and  gmding 

Keeper's  house 


Cost 


Cubic 
yards. 


951,760 

17,400 

10,695 

12,500 

22,000 

6,000 

6,000  , 

8,000  I 


6,470 
3,  ISO 

8.9<K) 


Cost. 


951,760 
17,400 
18,860 
12,500 
22,000 
5,000 
6,000 
8,000 


Upper  lock, 
rock  foundar 
tlons  (lift.  10 
feet;  height 
wallH,  23  feet). 


Cubic 
yards. 


6,760 
8,350 
9.790 


Total  cost 1128,356 


131,010    124, 


Cost. 


946,000 
16,750 
14,685 
12,500 
21,000 
6,000 
6,000 
8,000 


Qnard  lock  at 

Lockport.  rock 

foundations 

(lift.  0  to  10  feet; 

height  walls, 

25  feet). 


Cubic 
yards. 


6,160 
3,4,so 
8.007 


Cost. 


949,280 
17,400 
12,010 
12.500 
23,000 
5,000 
6,000 
8,000 


128,190 


The  dains  were  taken  as  formed  of  concrete,  10  feet  wide  at  top,  upstream  face  ver- 
tical and  downstream  slope  of  1  on  1.  This  was  considered  as  enough  to  cover  the 
cost  of  the  work  in  whatever  form  it  might  be  built,  but  not  as  a  design  for  it.  It  is 
altogether  poa«iibIe  that  in  the  final  plans  crib  dams  here  might  be  found  to  be  the 
l)est  construction.    Details  of  the  project^}  and  estimates  follow. 

RIVER   DIVISION. 

Utka  Level. — This  consists  of  a  lock  and  dam  in  the  vicinitv  of  Uticaat  river  station 
311  J.  The  dam  is  between  the  south  bank  of  the  nver  and  the  middle  island.  It  has 
a  rock  foundation  and  will  be  about  530  feet  long.  The  dam  is  tlie  same  for  both  the 
7  and  8  foot  projects  and  is  estimated  as  follows: 

Concrete,  7,167  cubic  yarfls,  at  $7 $50, 169 

Cofferdam 15, 900 

Pumping 10,000 

Dam,  total 76,069 

Above  this  dam  the  north  branch  of  the  river  will  be  cut  off  from  the  navigable 
route  by  a  series  of  river  walls  and  levees,  thus  giving  a  complete  drainage  to  the 
wide  bottom  lands  on  the  Utica  side.  The  wall.'j  and  levees  are  carried  up  to  2  feet 
above  extreme  high  water  and  the  coeitts  for  the  7  and  8  foot  projects  are  the  same. 
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The  river  walls  are  earth  embankments  20  feet  crown,  slopes  3  on  1  on  upstream 
side  and  2  on  1  on  downstream  side,  the  upstream  face  to  have  a  riprap  1  foot  thick. 
These  embankments  are  ^Iso  to  have  core  walls  of  rock-filled  cribbing  up  to  low 
water,  topped  with  concrete  widls  2  feet  wide  on  top  and  batter  of  0.3  to  the  foot  on 
each  side.    Estimates  are — 

Concrete,  6,537  cubic  yards,  at  $6 $32,687 

Timber,  100.7  M,  at  $:K) 3,021 

Rock  filling,  2,527  cubic  yards,  at  $1.50 3,790 

Earth  embankment, 64,887  cubic  yards, at  20  cents 12,977 

Riprap,  9,246  square  yards,  at  50  cents 4,623 

Walls,  total 57,098 

The  levees  are  taken  as  20  feet  crown,  slopes  3  on  1  on  river  side  and  2  on  1  on 
land  side.    Estimates  are — 

Earth  embankment,  348,333  cubic  yards,  at  20  cents $69,667 

At  the  head  of  the  Utica  pool  there  is  a  rock  excavation  from  about  river  station 
256  to  the  foot  of  the  Marseilles  Canal  at  about  river  station  247^.    Estimates  are— 

7-foot  project,  rock  excavation,  29,300  cubic  yards,  at  $2.50 $73, 250 

8-foot  project,  rock  excavation,  84,050  cubic  yards,  at  $2.50 210, 125 

MABSBILLES  OANAL. 

The  lower  level  of  this  canal  follows  the  river  closely^  with  earth  excavation  on 
one  side  and  fill  on  the  other.  The  embankment  on  the  nver  side  will  be  made  from 
the  excavation,  and  is  taken  up  to  2  feet  above  high  water,  and  will  be  at  least  30 
feet  wide  on  top,  with  side  slope  of  3  to  1  next  the  river.  This  river  slope  is  to  be 
covered  with  nprap,  I  foot  thick.     Estimates  are: 

7-foot  project: 

Excavation,  earth,  536,505  cubic  yards,  at  25  cents $134, 126 

Riprap,  91,000  square  yards,  at  50  cents 45, 500 

Total 179,626 

8-foot  project: 

Excavation,  earth,  587,495  cubic  yards,  at  25  cents 146, 874 

Riprap,  91,000  square  yards,  at  50  cents 45, 500 

Total 192,374 

The  upper  level  of  the  Marseilles  Canal  is  in  earth  excavation  up  to  about  river 
station  (218),  where  it  passes  into  the  side  channel  back  of  the  island  above  Mar- 
seilles. This  it  follows  to  the  head  of  the  island  (station  214),  where  it  again  goes 
into  excavation  up  to  about  river  station  (210).    Estimates  are: 

7-foot  project  excavation,  earth,  1,249,315  cubic  yards,  at  25  cents $312, 329 

8-foot  project  excavation,  earth,  1,390,088  cubic  yards,  at  25  cents 347, 522 

The  side  channel  back  of  the  island  above  Marseilles  into  which  the  canal  enters 
is  closed  at  its  upper  and  lower  end  by  river  walls,  and  these  are  joined  by  a  levee 
protecting  the  island.  Again,  2,000  feet  of  river  wall  is  taken  at  the  head  of  this 
canal  division. 

This  levee  and  walls  are  all  carried  up  to  2  feet  above  extreme  high  water.  The 
construction  is  the  same  as  the  levees  and  river  walls  in  the  Utica  division,  except 
that  the  embankments  in  the  river  walls  here  are  taken  as  made  from  the  excess  of 
excavation  in  which  they  are  estimated.  The  cost  of  these  walls  and  levee  are  the 
same  for  both  the  7  and  8  foot  projects.    Estimates  are: 

Walls: 

Concrete,  10,268  cubic  yards,  at  $5 $51,340 

Timber,  763.7M,  at  $30 22,911 

Rockfillmg,  12,463  cubic  yards,  at$1.50 18,695 

Riprap,  24,672  square  yards,  at50  cents 12,336 

Total 105,282 

Levee,  earth  embankment,  82,051  cubic  yards,  at  20  cents 16, 410 
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KANKAKBB   POOL. 

This  pool  i8  formed  by  a  dam  at  about  river  station  (210) ,  raising  the  low  water  of 
the  river  to  that  of  the  upper  level  of  the  Marseilles  Canal.  Thia  dam  is  730  feet  long, 
on  a  rock  foundation,  and  its  cost  is  the  same  for  both  the  7  and  8  foot  projects. 
Estimates  are — 

CJoncrete,  11,717  cnhio  yards,  at  $7 $82,019 

Cofferdam 1 21,900 

Pumping 10,000 

Total 113,919 

At  the  head  of  this  pool  at  about  river  station  (150)  up  to  river  station  (96)  an 
earth  excavation  in  the  river  is  required.    Estimate  are — 

7-foot  project,  excavation,  earth,  261,500  cubic  yards,  at  25  cents $65, 375 

8-foot  project,  excavation,  earth,  624,100  cubic  yards,  at  25  cents 156, 025 

CANAL  DIVISION. 

Kanhikee  Pool  to  Joliet  Basin. — From  the  head  of  the  Kankakee  Pool  the  waterway 
leaves  the  river  and  is  carried  up  in  a  short  section  of  canal  with  two  locks  of  15-feet 
lift  each  and  enters  the  Illinois  and  Michigan  Canal.  From  there  up  to  the  Joliet 
Basin  the  section  of  this  old  canal  is  simply  enlai^ged  to  the  required  dimensions. 
Estimates  are — 

7-foot  project: 

Excavation,  earth,  1,608,375  cubic  yards,  at  25  cents $402, 094 

Excavation,  rock,  dry,  51, 732  cubic  yards,  at  $1.50 77, 598 

Excavation,  total 479,692r 

8-foot  project: 

Excavation,  earth,  1,413,706  cubic  yards,  at  25  cents 353, 426 

Excavation,  rock,  dry,  519,251  #ubic  yards,  at  $1  .r/) 778, 876 

Excavation,  total ^ 1,132,302 

The  old  Illinois  and  Michigan  Canal  now  crosses  the  DuPage  River  at  Channahon 
in  a  pool,  with  a  guard  lock  uelow,  and  rises  to  the  Joliet  level  in  a  lock  just  above 
it  It  is  thought  that  the  better  construction  will  be  to  take  all  the  lift  here  below 
the  DuPage  and  cross  that  river  in  an  aqueduct  The  cost  of  this  has  been  approxi- 
mately e{?timated  at  $100,000  for  the  7-foot  project  and  $105,000  for  the  8-foot  project. 
There  will  be  also  required  on  this  line  3  culverts,  which  will  be  about  the  same  cost 
in  both  projects,  and  are  taken  at  $25,000  each,  or  a  total  of  $75,000. 

Joliet  oasin  to  mnitary  canal  at  Lockport. — From  Joliet  up  to  Lockport  the  canal  •  is 
approximately  half  of  its  depth  in  excavation  and  held  in  m  retaining  walls,  with  the 
excavation  used  for  backing.  The  excavation  in  this  division  is  all  rock.  Estimates 
are — 

7-foot  project,  excavation  rock  (dry),  156,450  cubic  yards,  at  $1.50 $234, 675 

8-foot  project,  excavation  rock  (dry),  218,396  cubic  yards,  at  $1.50 327, 594 

The  retaining  walls  are  taken  as  concrete  masonry  6  feet  wide,  and  the  cost  is  the 
same  in  both  projects.    Estimates  are — 

Concrete,  92,950  cubic  yards,  at  $5 $464,750 

In  addition  three  culverts  will  be  required  for  this  line,  which  are  approximately 
the  same  in  both  projects  and  have  been  taken  at  $25,000  each,  or  a  total  of  $75,000. 

BRIDOBS. 

The  cost  of  changing  the  bridges  on  this  line  to  meet  the  requirements  of  the  pro- 
posed waterway  is  the  same  for  both  projects.  A  list  ol  the  bridges,  with  estimates, 
follows; 


ENG  1901 li)a 
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Bridges  for  7  and  8  foot  tvatenoay$. 


Ghaiacter. 

NQ.Of 

tricks. 

LocatioiL 

Highway 

RIVEB  DIVISION. 

Peru. 

Do 

Lajsalle. 

RAiltr>fMJ                                                     .                           ... 

1 
1 

Do. 

Do 

Do. 

Hiffhway 

Utlca. 

Railroad 

1 

Ottawa. 

Highway 

Do. 

Do  .*. --- 

Marselllee. 

Do 

Seneca. 

Do 

Morris. 

Railroad - .- 

1 
1 

Seneca. 

Railroad 

CANAL  DIVISION. 

E.  J.  and  E. 

HigflWRV , 

Near  E.  J.  and  B. 

~Do.' 

Do 1 

Bird's  Bridge. 

Do •    

Do 

Brandon's. 

Do 

Jollet. 

Ra11iv>nd     

2 

Do. 

Btreet 

JefFereon  street,  Jollct. 

Do 

Cass  street,  Joliet. 

Do 

Jackson  street,  Jollet. 

Do 

• 

Jollet. 

R«11rnAi1 .      . , 

1 

B.  J.  and  E.  above  Joliet. 

HlgYiway , „ ,,,-.- - ..... 

Lockport 

Ninth  street,  Lockport 

"Do  •'» 

RIVER  DIVISION — SWING   BRIDGES. 

4  single-track  railroad,  hand  power,  at  $60,000 $240, 000 

Thighway,  hand  power,  at  26,000 175,000 


$415,000 


CANAL   DIYISIOI^ 
[Fixed  bridges  22  feet  clear  luMidroom.] 

1  double-track  railroad,  at  $60,000 $60,000 

2  single-track  railroad,  at  35,000 70, 000 

4  street  bridges  (Joliet),  at  50,00:) 200, 000 

8  highway,  at  15,000 120,000 

450,000 

LAND    DAMAGES.  865,000 

Estimates  for  rights  of  way  and  land  damages  were  taken  approximately  at  $700,- 
''00.     Entimates  of  flooded  land  values  were  made  here  by  trie  Sanitary  District  of 
.  *hicago  in  1892,  bat  their  prices  seemed  too  low  for  present  land  values,  and  the 
round  sum  taken  here  considers  them  increased  about  50  per  cent. 
Very  respectfully,  your  obedient  servant, 

James  A.  Seddon, 
Col.  J.  W.  Bablow,  AtmusUuit  Knguieer. 

Corps  of  Engineers^  U,  S.  Army, 

President  Board  of  Engineers,  Chicago,  IlL 


M  M  9. 

PRELIMINARY  EXAMINATION  OF  ILLINOIS  AND  DES  PLAINES  RIVERS, 
ILLINOIS,  WITH  A  VIEW  TO  THE  EXTENSION  OF  NAVIGATION  TO 
LAKE  MICHIGAN,  AT  OR  NEAR  CHICAGO,  WITH  CHANNEL  DEPTHS 
OF  10,  12,  AND  14  FEET. 

[Printed  in  House  Doc.  No.  220,  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers,  U.  S.  Army, 

WaHhui(fto)}^  Decetnher  15^  1900. 

Sm:  The  emergency  river  and  harbor  act  approved  June  6,  1900, 
contained  the  following  provision: 

Upper  Illinois  River  and  Des  Plaines  River:  That  the  board  of  three  engineers, 
appointed  by  the  Secretary  of  War,  in  pursuance  of  a  paragraph  in  the  river  and 
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harbor  A6t  approved  March  third,  eighteen  hundred  and  ninety-nine,  to  make  a 
survey  and  estimates  of  cost  of  the  improvement  of  the  Upper  Illinois  River  and  the 
lower  Des  Plaines  River  in  Illinois,  with  a  view  to  the  extension  of  navigation  from 
the  Illinois  River  to  Lake  Michigan  at  or  near  the  city  of  Chicago,  is  hereby  author- 
ized to  report  the  estimates  of  cost  for  a  channel  ten  feet*deep,  and  for  a  channel 
twelve  feet  dee^,  and  for  a  channel  fourteen  feet  deep  through  said  proposed  route, 
and  that  the  said  estimates  cover  and  include  a  propsr  connection  at  Lockpoit  with 
the  sanitary  and  ship  canal  which  has  been  constructed  by  the  sanitary  district  of 
Chicago.  The  said  board  of  engineers  is  also  further  authorized  to  make  a  survey 
and  estimate  of  cost  for  the  improvement  of  the  Lower  Illinois  River  from  the  end  of 
said  proposed  route  to  the  mouth  of  said  river,  for  channels  ten,  twelve,  and  fourteen 
feet  deep,  respectively,  and  to  report  the  estimates  of  cost  thereof:  And  provided 
furtheTf  That  surveys  and  estimates  of  cost  shall  be  made  in  pursuance  of  the  pro- 
visions contained  m  the  Act  aforesaid,  and  especially  in  accordance  with  section 
twenty-two  of  said  Act:  And  provided  further ^  That  said  surveys  shall  be  commenced 
and  the  expenses  for  said  surveys  and  reports  shall  be  paid  as  follows:  Any  unex- 
pended balance  of  the  appropriation  of  thirty  thousand  dollars  not  reduired  for  the 
completion  of  the  survey  already  contained  in  said  Act  shall  be  first  applied  and  used, 
and  no  further  expense  shall  be  incurred  for  such  estimates  and  surveys  without  the 
further  direction  of  Congress,  and  the  Secretary  of  War  shall  ascertain  and  report  to 
Congress  what  amount  of  money  shall  be  required  to  complete  said  surveys  and 
estimates  of  costs. 

The  Board  of  Engineers  referred  to  was  promptly  advised  of  the 
additional  duties  required  of  them  by  the  terms  oi  the  law  above 
quoted,  and  I  now  have  the  honor  to  submit,  with  a  view  to  its  trans- 
mission to  Congress,  the  accompanying  copy  of  the 'Board's  report  on 
the  subject,  dated  November  18,  1900. 

The  conclusions  of  the  Board  are  as  follows: 

(1)  That  the  existing  project  for  the  improvement  of  the  Lower  Illinois  River,  if  ' 
extended  to  Lake  Michigan  by  the  8-foot  project  alon^  the  Upper  Illinois  and  Des 
Plaines  rivers,  on  which  the  Board  has  submitted  estimates,  is  ample  for  all  the 
existing  river  navigation  in  the  Mississippi  Valley  or  any  improvement  thereof 
authorized  by  Congress. 

(2)  That  any  extension  of  lake  navigation  inland  along  the  Des  Plaines  and  Illinois 
rivers  will  require  a  navigable  waterway  not  less  than  14  feet  in  depth. 


will 


S)  The  cost  of  such  a  channel  is  not  likely  to  fall  short  of  $30,000,000. 


That  a  waterway  for  lake  vessels  extending  only  to  the  mouth  of  the  Illinois 
will  not  develop  a  commerce  that  will  justify  such  an  expenditure,  and  that  this 
Improvement  by  itself  is  not  advisable. 

The  .Board  therefore  recommends  that  no  further  surveys  of  the  Des  Plaines  and 
Illinois  rivers  be  made  unless  in  connection  with  a  project  to  be  authorized  by  Con- 

fress  which  shall  include  provision  for  a  corresponding  depth  of  water  in  the  Mississippi 
Liver  below  the  mouth  of  the  Illinois. 

The  report,  dated  November  17, 1900,  by  the  Board  upon  the  7-foot 
and  8-foot  projects,  as  provided  for  by  the  act  of  March  3,  1899,  is 
now  before  Congress  and  is  printed  as  House  Doo.  No.  112,  Fifty-sixtii 
Congress,  secona  session. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Hon.  Elihu  Root,  Brig.  Gen.,  Chief  of  Enmn^ers^ 

Secretary  of  War.  tJ.  S.  Anny. 


bepobt  of  boabd  of  engineebs. 

United  States  Enginebb  Office, 

Chicago,  111.,  November  18,  1900. 
Genebal:  The  river  and  harbor  act  approved  June  6,  1900,  pro- 
vides— 

That  the  board  of  three  engdneers  appointed  by  the  Secretary  of  War,  in  pursuance  of 
a  paragraph  in  the  river  and  narbor  Act  approved  March  third,  eighteen  hundred  and 
ninety-nine,  to  make  a  survey  and  estimates  of  cost  of  the  improvement  of  the  Upper 
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Illinois  River  and  the  lower  Des  Plaines  River  in  Illinois,  with  a  view  to  the  extension 
of  navigation  from  the  Illinois  River  to  Lake  Michigan  at  or  near  the  city  of  Chicago, 
is  hereoy  authorized  to  report  the  estimates  of  coS,  for  a  channel  ten  feet  deep,  and 
for  a  channel  twelve  feet  deei>,  and  for  a  channel  fourteen  feet  deep  througn  said 
proposed  route,  and  that  the  said  estimates  cover  and  include  a  proper  connection  at 
tiockport  with  the  sanitaryand  ship  canal  which  has  been  constructed  by  the  sani> 
tary  district  of  Chicago.  The  said  Doard  of  engineers'  is  also  further  authorized  to 
make  a  survey  and  estimate  of  cost  for  the  improvement  of  the  Lower  Illinois  River 
from  the  end  of  said  proposed  route  to  the  mouth  of  said  river,  for  channels  ten, 
twelve,  and  fourteen  leet  deep,  respectively,  and  to  report  the  estimates  of  cost 
thereof:  And  provided  furthery  That  surveys  and  estimates  oi^cost  shall  be  made  in 
pursuance  of  the  provisions  contained  in  the  Act  aforesaid  and  especially  in  accord- 
ance with  section  twenty-two  of  said  Act:  And  provided  further,  That  said  surveys 
shall  be  commenced  and  the  expenses  for  said  surveys  and  reports  shall  be  paid  as 
follows:  Anv  unexpended  balance  of  the  appropriation  of  thirty  thousand  dollars 
not  requirea  for  the  completion  of  the  survey  already  contained  m  said  Act  shall  be 
first  applied  and  used,  and  no  further  expense  shall  be  incurred  for  such  estimates 
and  surveys  without  the  further  direction  of  Congress,  and  the  Secretary  of  War 
shall  ascertain  and  report  to  Congress  what  amount  of  money  shaU  be  required  to 
complete  said  surveys  and  estimates  of  cost. 

In  compliance  with  your  instructions  in  accordance  therewith,  con- 
tained in  Department  letter  dated  June  11, 1900,  the  Board  has  the  honor 
to  submit  the  following  preliminary  report: 

Section22  of  the  river  and  harbor  act  approved  March  3, 1899,  under 
which  surveys  and  estimates  are  to  be  maae,  is  as  follows: 

That  the  Secretary  of  War  is  hereby  directed  to  cause  preliminary^  examinations  or 
surveys  to  be  made  at  the  localities  named  in  this  section  as  hereinafter  provided. 
In  all  cases  a  preliminary  examination  shall  first  be  made,  which  shall  embrace 
information  concerning  the  commercial  importance,  present  and  pro8i>ective,  of  the 
river  or  harbor  mentioned,  and  a  report  as  to  the  advisability  of  its  improvement 
Whenever  such  preliminary  examination  has  been  made,  in  case  such  improvement 
is  not  deemed  advisable,  no  further  action  shall  be  taken  thereon  without  the  direc- 
tion of  Congress;  but  in  case  the  report  has  been  or  shall  be  to  the  effect  that  such 
river  or  harbor  is  worthy  of  improvement,  the  Secretary  of  War  is  hereby  directed 
at  his  discretion^  to  cause  surveys  to  be  made  and  the  cost  of  improving  such  river  or 
harbor  to  be  estimated  and  to  be  reported  to^Congress. 

It  therefore  devolves  upon  the  Board  to  express  its  opinion  as  to 
the  advisability  of  the  improvement  before  surveys  can  be  undertaken. 
As  Congress  has  approved  the  project  for  the  improvement  of  the  Illi- 
nois River  from  its  mouth  to  Lasalle,  providing  for  a  depth  at  low 
water  of  7  feet,  and  authorized  surveys  to  determine  the  cost  of  obtain- 
ing waterways  with  depths  of  7  and  8  feet  from  Lasalle  to  Lake 
Michi^n,  at  or  near  Chicago,  upon  which  we  have  submitted  a  report 
dated  JJovember  17,  1900,  the  question  now  before  the  Board  is  the 
advisability  of  a  further  enlargement  of  this  waterway  to  depths  of  10, 
12,  and  14  feet. 

The  preliminary  ezBmination  of  the  Lower  Illinois  River  from  Graf- 
ton to  !reru  was  made  by  members  of  the  Board  on  the  steamer  JReiTi' 
deer^  chartered  for  the  purpose  August  2  to  4, 1900.  The  Board  had 
also  examined  the  portions  of  the  route  from  the  end  of  the  drainage 
canal  at  Lookport  to  the  mouth  of  the  Des  Plaines  River  and  the  rapids 
at  Marseilles,  in  connection  with  the  survey  for  determining  the  cost 
of  the  7  and  8  foot  waterways  along  the  Upper  Illinois  and  Des  Plaines 
rivers. 

The  present  commerce  of  the  Lower  Illinois  River  practicallv  all 
terminates  at  St.  Louis,  and  the  traffic  of  the  river  is  represented  by 
the  Illinois  River  freight  received  and  shipped  at  that  point.  There 
is  appended  a  statement  of  the  receipts  and  shipments  at  St.  Louis  of 
Illinois  River  freight  for  the  past  eignt  years,  derived  from  the  reports 
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of  the  Merchants'  Exchange  of  St.  Louis.  This  commerce  averages 
44,425  tons  per  annum.     (Appendix  1.) 

While  the  Upper  Illinois  and  Des  Plaines  rivers  are  at  present  non- 
navigable,  the  conmierce  of  the  Illinois  and  Michigan  Canal  which  has 
been  constructed  in  the  valleys  of  these  rivers  may  be  taken  to  repre- 
sent the  present  commerce  of  such  a  route.  The  tonnage  carried  on 
the  Illinois  and  Michigan  Canal  since  1860,  derived  from  the  reports 
of  the  Board  of  Trade  of  Chicago,  is  also  appended.     (Appendix  2.) 

To  determine  the  prospective  commercial  importance  of  tne  proposed 
route  an  expression  of  opinion  was  invited  from  those  interested,  who 
had  made  the  matter  a  subject  of  special  study.  There  accompany  this 
report  the  papers  submitted:^ 

A.  Memoir  of  the  trustees  of  the  sanitary  district  of  Chicago. 

B.  Commercial  utility  of  a  waterway  of  a  navigable  depth  ox  not  less 
than  14  feet  between  Chicago  and  St.  Louis;  brief  by  Lyman  E.  Cooley. 

C.  Paper  on  a  deep  waterway^  from  the  Great  Lakes  to  the  Gulf  of 
Mexico,  presented  by  the  Illinois  River  Valley  Association. 

The  commerce  of  the  waterways  of  the  Illinois  and  Des  Plaines 
valleys  is  small  and  has  been  diminishing  in  recent  yeara.  It  is  not 
sufficient  to  warrant  any  increase  in  existing  navigable  depths,  and  it 
is  only  by  considering  the  development  of  a  connecting  link  between 
the  system  of  river  commerce  in  the  Mississippi  Valley  on  the  one 
hand  and  the  commerce  of  the  Great  Lakes  on  the  other  that  even  a 
waterway  with  a  depth  of  8  feet  wiU  be  justified. 

The  adopted  projects  for  the  improvement  of  the  Mississippi  River 

Erovide  from  the  mouth  of  the  Illinois  River  to  the  mouth  of  the 
[issouri  '^for  a  channel  of  a  depth  of  4i  feet  at  low  water,  to  be 
eventually  inco^ased  to  6  feetj"  from  the  mouth  of  the  Missouri  River 
to  St.  Louis  *'^  eventually  a  minimum  depth  at  standard  low  water  of  6 
feet,  and  of  8  feet  from  St.  Louis  to  the  mouth  of  the  Ohio,"  and  below 
the  mouth  of  the  Ohio  10  feet  at  low  water.  The  projects  for  the 
improvement  of  all  the  tributaries  of  the  Mississippi,  except  the 
Ilhnois  River,  provide  for  waterways  of  not  exceeding  6  feet  at  low 
water. 

The  project  for  the  Lower  Illinois  River  provides  for  locks  76  feet 
wide  and  350  feet  between  miter  sills,  with  7  feet  on  the  miter  sills  at 
low  water.  The  discharge  of  the  Chicago  Drainage  Canal  should 
increase  the  navigable  depth  to  over  8  feet,  and  it  the  project  be 
extended  to  Lake  Michigan  by  the  8-foot  project  on  which  estimates 
have  been  submitted  by  flie  Board,  there  will  be  afforded  a  connecting 
link  between  the  Great  Lakes  and  the  rivers  of  the  Mississippi  Valley, 
not  only  ample  for  river  navigation  as  it  now  exists,  but  aim>  for  any 
improvement  therein  that  has  oeen  authorized  bv  Congress. 

But  it  is  held  by  not  a  few  that  the  United  States  should  take  the 
initiative  and  construct  a  great  waterwa}'^  of  which  the  Illinois  Valley 
line  should  be  a  link,  extending  lake  navigation  to  the  interior  of  the 
country,  and  that  a  commerce  which  does  not  now  exist  will  then 
develop  to  such  magnitude  as  will  more  than  justify  the  expenditure. 
For  such  a  project  a  depth  of  14  feet  or  greater  will  be  required,  and 
further  surveys  and  estimates  for  a  waterway  of  less  depth  than  14 
feet  can  not  be  considered  by  the  terms  of  section  22,  under  which  the 
Board  is  instructed  to  act. 

The  engineering  questions  presented  in  a  project  for  a  deep  water- 

*  Not  printed. 
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way  to  connect  Lake  Michigan  with  the  Illinois  River,  although 
attended  with  considerable  difficulty,  are  by  no  means  insuperable. 
The  proposed  line  would  embrace,  first,  the  Chicago  River,  consisting 
of  the  main  river  and  a  portion  of  the  South  Branch  for  a  distance  of 
about  6  miles.  This  section  is  now  under  improvement  by  the  United 
States  in  cooperation  with  the  trustees  of  the  sanitary  district  of  Chi- 
cago, and  will,  when  the  manv  changes  in  bridges  and  tunnels  have  been 
made,  and  the  widening  and  deepening  of  the  channel  completed,  afford 
a  navigable  depth  of  21  feet  ana  an  available  width  of  200  feet. 

Connecting  with  this  section  the  sanitary  canal  affords  a  magnificent 
waterway,  28  miles  in  length,  of  sufficient  depth  and  width  for  any 
possible  requirement  of  navigation. 

From  the  west  end  of  this  canal  the  waters  of  Lake  Michigan,  in  a 
steady  flow  amounting  to  from  6,000  to  10,000  cubic  feet  per  second, 
are  discharged  intx>  the  bed  of  the  Des  Plaiues  River,  and  are  carried 
thence  down  through  the  Illinois  to  the  Mississippi. 

The  velocity  of  current  along  the  Des  Plaines  River,  which  would 
have  resulted  from  confining  this  discharge  to  a  channel  of  8  feet 
depth  for  barge  navigation,  will  be  sufficiently  reduced  in  a  ship  canal 
of  14  feet  depth  or  over  to  make  upstream  navigation  feasible.  On 
the  Lower  llUnois  River  the  prevailing  slope  of  less  than  0.16  foot  per 
mile  will  insure  so  gentle  a  current  that  the  depth  required  can  be 
secured  simply  by  enlarging  the  existing  waterway  by  dredging  in  an 
alluvial  deposit,  at  a  cost  which  will  be  small  when  comparea  with  the 
work  whicn  lias  been  done  by  the  city  of  Chicago  in  cutting  through 
the  divide  between  the  lake  basin  and  the  Illinois  Valley  watershed,  so 
eloquently  described  in  the  memoir  of  the  board  of  trustees  of  the 
sanitary  district  of  Chicago.  f. 

But  such  a  channel  to  be  of  commercial  value  should  either  form  a 
through  line  of  communication  between  the  lakes  and  the  Gulf  of 
Mexico  or  extend  to  some  large  center  of  population,  as  St.  Louis. 
A  waterway  stopping  at  the  village  of  Grafton  would  have  little  com- 
meriial  importance,  except  localh^  over  one  to  the  present  terminus 
of  the  drainage  canal  at  Lockport.  The  terminal  aroitrary  described 
by  Mr.  Cooley  in  his  paper  submitted  will  be  as  applicable  in  the  one 
case  as  in  the  other. 

The  commercial  possibilities  of  navigation  by  lake  vessels  to  St. 
Louis  and  the  Gulf  of  Mexico  have  been  ably  discussed  in  the  papers 
accompanying  this  report^  but  all  of  these  projects  are  based  upon  the 
assumption  that  the  Mississippi  River  can  be  rendered  navigaole  for 
such  vessels.  The  feasibility  of  the  development  of  the  navigation  of 
the  Mississippi  River  is  the  essential  element,  which  must  first  be 
determined  before  any  project  for  extending  lake  navigation  inland 
can  be  considered  advisaole. 

In  the  papers  on  *'A  deep  waterway  from  the  Great  Lakes  to  the 
Gulf  of  Mexico,"  submitted  by  the  Illinois  River  Valley  Association, 
are  various  suggestions  for  obtaining  14  and  20  foot  navigation  in  the 
Mississippi  River.  There  are  proposed  the  construction  of  immense 
dams  in  tne  alluvial  bed  of  the  river,  the  flooding  of  tracts  of  country 
of  an  area  greater  than  that  of  seveiul  of  the  States  of  the  Union,  and 
other  schemes  of  great  boldness  and  originality  of  design. 

The  Board  does  not  feel  called  upon  to  consider  these  projects,  but 
in  their  discussion  by  eminent  engineers  it  is  indicated  that  the  devel- 
opment of  a  navigable  waterway  of  great  depth  in  the  Mississippi 
River,  witii  its  steep  slopes  and  shifting  sand  bars,  presents  far  greater 
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difficulties  from  an  cni^iiiecring  standpoint  than  does  the  improvement 
of  the  Illinois  and  Des  Plaines  rivers. 

Nor  has  the  Board  been  able  to  collect  information  upon  which  it 
can  safelv  base  predictions  upon  the  character  or  amount  of  the  com- 
merce likely  to  seek  such  a  great  waterway,  or  be  developed  by  it 
should  it  be  provided.  It,  however,  invites  attention  to  the  memoir 
of  the  trustees  of  the  sanitary  drainage  canal  and  to  the  comprehensive 
paper  of  the  Hon.  L.  E.  Cooley,  civu  engineer,  upon  the  conunercial 
utility  of  the  proposed  waterway. 

Of  the  appropnation  of  $30,000  for  surveys,  $25,200  has  been  applied 
to  surveys  tor  the  7-foot  and  8-foot  projects.  The  unexpended  balance 
is  not  suflSci^nt  to  serve  any  useful  purpose  in  the  survey  for  deter- 
mining the  cost  of  waterways  10, 12,  and  14  feet  deep  in  the  Des  Plaines 
and  Illinois  rivers.  It  is  estimated  that  such  a  survey  will  cost  not 
less  than  $200,000,  as  it  should  include  a  survey  of  the  entire  valley 
subject  to  overflow,  with  numerous  borings  in  the  vicinity  of  <Jie  pro- 
posed masonry  structures.  From  the  date  available  from  the  survey 
lor  the  7  and  8  foot  projects,  the  Board  submits  the  following  prelimi- 
nary estimates  for  a  14-foot  waterway  for  lake  vessels.  If  this  water- 
way is  to  have  a  commerce  commensurate  with  its  cost,  locks  should 
be  provided  with  dimensions  at  least  e(}ual  to  those  of  the  Weitzel  Lock 
at  the  Sault  Ste.  Marie  Canal.  Provision  is  therefore  made  for  locks 
80  feet  by  600  feet: 

Estimates, 

Utica  Pool: 

Dam  and  movable  weir $106,000 

Lock 667,838 

Levees 173,814 

River  walls 92,844 

Rock  excavation 1 ,  191, 812 

12,232,308 

Marseilles  Canal: 

2  locks 1,019,887 

Levees 19,896 

River  walls 20, 514 

Earth  excavation 477, 565 

1,537,862 

Morris  Pool: 

Dam  and  movable  weir 146, 000 

Earth  excavation 875, 179 

1,021,179 

Kankakee  Pool: 

Dam  and  movable  weir 140,000 

Hock 603,582 

Earth  excavation 352, 241 

Rock  excavation 1 ,  447, 250 

2,543,073 

Lower  Joliet  Pool: 

Dam  and  movable  weir 140, 000 

2  locks 1,160,441 

Rock  excavation 1,994,497 

3,294,938 

Canal,  Joliet  Basin  to  Lockport: 

3  locks 1,411,143 

Rock  excavation 2,217,552 

River  walls 414, 624 

Culverts 100,000 

4,143,319 

Bridges 1,300,000 

Right  of  way 1,000,000 

Engineering  and  contingencies,  20  per  cent 3, 414, 536 

Total 20,487,215 
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This  preliminary  estimate  should  be  increased  by  about  $8,000,000, 
to  cover  the  cost  of  dredging  some  76,000,000  cubic  yards  from  the 
bed  of  the  river  to  extend  me  14:-foot  waterway  from  Utica  to  the 
mouth  of  the  Illinois  River,  and  to  provide  the  necessary  piers  and 
spans  of  all  highway  and  railway  brides  across  the  navigable  channel. 

After  carefully  considering  all  avaflable  information  the  Board  has 
arrived  at  the  following  condusions: 

(1)  That  the  existing  project  for  the  improvement  of  the  Lower 
Illinois  River,  if  extended  to  Lake  Michi^n  by  the  8-foot  project 
along  the  Upper  Illinois  and  Des  Plaines  rivers,  on  which  the  Board 
has  submittea  estimates,  is  ample  for  all  the  existing  river  navigation 
in  the  Mississippi  Valley,  or  any  improvement  thereof  authorized  by 
Congress. 

(2)  That  any  extension  of  lake  navigation  inland  along  the  Des 
Plaines  and  Illinois  rivers  will  require  a  navigable  waterway  not  less 
than  14  feet  in  depth. 

(8)  The  cost  of  such  a  channel  is  not  likely  to  fall  short  of 
$30,000,000. 

{i)  That  a  waterway  for  lake  vessels  extending  only  to  the  mouth 
of  tne  Illinois  will  not  develop  a  commerce  that  will  justify  such  an 
expenditure,  and  that  this  improvement  by  itself  is  not  advisable. 

The  Board  therefore  recommends  that  no  further  surveys  of  the 
Des  Plaines  and  Illinois  rivers  be  made  unless  in  connection  with  a 
project  to  be  authorized  by  Congress  which  shall  include  provision 
for  a  corresponding  depth  of  water  in  the  Mississippi  River  oelow  the 
mouth  of  the  Illinois. 


Respectfully  submitted. 


Brig.  Gen.  John  M.  Wilson, 

Chief  of  Enghheei*8^  U,  S.  A. 


J.  W.  Barlow, 

Cohmel^  C(yn>8  of  Evgineera. 

J.    H.    WiLLARD, 

Major ^  Corps  of  Engvneers. 

C.    McD.    TOWNSEND, 

3Iajor^  Corps  of  Engineers. 


Appendix  1. 

lUinois  River  tonnage  ai  St.  Louis,  Mo.,  for  eight  yean. 
[From  reports  of  St.  Louis  Merchants'  Exchange.j 


Year. 

Receipts. 

Ship- 
ments. 

Total. 

1899 

82,685 
20,415 
88^180 
80,825 
80,000 
41,880 
60,606 
48,620 

9,090 
8^828 
7^066 
U,780 
7,040 
4,496 
6^786 
5;  766 

41,675 
29,243 

1896 

IgJW 

45,195 

1896 

42,106 
87,640 
46,876 
66,890 
67,276 

1895 

1894 

1888 

1892 

Average 

96,096 

7.780 

44^42^ 
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Appendix  2. 


ILLINOIS  AND  MICHIGAN  CANAL. 


NumltPr  of  canal  boats  running^  of  clearaiirrH  iaxufdj  and  of  tons  transported  on  the  lUinois 
and  Michigan  Canal  from  ISGO  to  1898  ^  inclusive. 


Year. 


18ul  . 
1«62. 
1863. 
1864. 
1865. 
1866. 
1867. 
1868. 
1869. 
1870. 
18'/1. 
1872. 
1873. 
1874. 
1875  . 
1876. 
1877. 
1878. 
1879. 
1«80. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
18iM. 
1896. 
1896. 
1897. 
1898. 


Clearauces     Boats 
issued,      running. 


I 


201 
194 
211 
240 
228 
228 
230 
209 
218 
219 
179 
186 
178 
172 
152 
142 
145 
145 
140 
136 
183 
183 
182 
182 
184 
185 
180 
182 
127 
114 
104 
97 
96 
82 
81 
78 
67 
64 
64 


Miles  run. 

1  ons  trans- 
ported. 

235,084 

307,437 

415,699 

547,295 

474,976 

673. 590 

418,718 

619,599 

800,840 

510, 2«6 

860,614 

616, 140 

406,784 

74(5,815 

857,628 

746,954 

845,169 

737,827 

285,050 

871,738 

242,650 

585,870 

278,948 

629,975 

884,820 

783,641 

828,164 

849,688 

288,075 

712,020 

269,878 

676,026 

802,024 

691,948 

272,788 

606,912 

293,885 

698,792 

804,191 

669,560 

820,009 

751,860 

816,486 

826,133 

335,710 

1,011,287 

806,618 

925,675 

825,431 

956.721 

804,664 

827,356 

803,575 

808,019 

290,338 

742,074 

267, 771 

751,005 

834,107 

917,047 

260,718 

742,392 

243,214 

641,156 

260,149 

783,288 

187,905 
206,876 

629,816 

617,811 

196,182 

591,407 

167,289 

446,762 

179,954 

484,575 

152,960 

896,017 

1  Includes  clearances  at  Henry  and  Ck)pperas  Creek. 
Receipts,  by  monlks,  from  December  i,  1898,  to  November  SO,  1899. 


Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Ba  rl  c  V pounds . . 

66,815 

Corn  *. Dushels.. 

Flour sacks.. 

Do barrels. . 

10,675 
2,171 
1,056 
260,000 
21,622 
2,727 

3,671 

160 

11 

20,413 
910 

4,963 
110,870 

2,180 
28,000 
21,841 

63,100 
3,648 
760 
12,000 
67,000 

45,400 
13,428 
6,463 

Meal pounds.. 

Oats bushels. . 

1,040,500 
108,640 

Rye do 

Wheat do.... 

Hay tons.. 

47.6 

Straw do 

Stone  (rubble) cubic  yards. . 

270 

19 

6,662 

8,987 

4,731 

12,986 
1,667 
8^802 

10,261 

15,444 

Stone  (dimension) do 

Stone  (riprap) 

3,864 
4,899 
13.969 

2,228 
8,922 

Boats number  miles.. 

282 

819 
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Receipts,  by  montluty  frorn  December  i,  1808,  to  November  SO,  1899 — GontiiiaedL 


Barley pounds. 

CJom bushels. 

Flour sacks . 

Do barrels. 

Meal ixmnds. 

Oats bushels. 

Rye do... 

Wheat do. 


Hay. 


.tODB. 


Straw do. 

Stone  (rubble) cubic  yards. 

Stone  {dimension) do. . . 

Stone  (riprap) 

Boats nunit>ermile8. 


June. 


115,493 

8,799 

3,916 

1,23J,000 

4.S,668 


874 


21,163 
2,699 
6,010 

15,756 


July. 


112,472 
6,105 
8,421 

680,000 
6,168 


287 


11,034 
2,583 
4,009 

12,428 


Aug. 


134,800 
9,954 
5,180 

625,000 
47,643 


12,720 
2,981 
8,473 

15,463 


Sept 


Oct 


475,827 

8, 123 

5,812. 

1,073,000 

13,000 


10,284 
8,188 
6,488 

16,817 


343,890 
4,797 
6,840 

620,000 
16,171 


6.232 

1,962 

7,617 

14,016 


Nov. 


66.816 
78,900 
81,647 
87,244 


U,653 


6,709 

511 

6,786 

10,066 


SiiipmerUs,  by  montks,  frmn  December  1,  1898,  to  November  SO,  1809. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Corn 

Wheat 

Lumber 

Shingles 

Lath 

Merchandise . 


.bufhels. 

do... 

feet. 


2,760 

116,868 

14.100 


6,539 
39,672 


2.'),  066 
32, 4(M 


5,791 
105,  (VSO 
27,913 


M. 

.IX)und8. 


36,242 

7,636 

20 


6,932 

90,li87 

824,410 

114 


28,400 


1,100 


9,000 


19,400 


11,900 


87,900 


June. 


July. 


Aug. 


Sept. 


Oct 


Nov. 


Corn 

Wheat 

Lumber 

Shingles 

Lath 

Merchandise . 


.b»«^helfl. 
....do... 
feet. 


M. 

-lounds. 


23,830 
62,065 
249,694 
66 
25 
17,660 


14,460 

99,086 

423,731 

12 

110 

29,600 


962 

69,909 

193,974 

40 

20 

26,100 


81,643 

99,214 

404,543 

90 


35,000 


9,210 

63.884 

30,691 

67 

2 

88,160 


6.000 

90,751 

41,290 

20 


29.250 


M  M  10. 

PRELIMINARY  EXAMINATION  OF  ROCK  RIVER,  ILLINOIS.  AT  THE 
HEAD  OF  THE  FEKDER  FOR  THE  ILLINOIS  AND  MISSISSIPPI  CANAL 
WITH  A  VIEW  TO  THE  CONSTRUCTION  OF  A  LOCK  AND  DAM  IN  THE 
RIVER  IN  CONNECTION  WITH  SAID  CANAL. 

[Printed  In  House  Doc.  No.  126,  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Armt, 
Washington^  November  30^  1900. 
Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Con- 

gress  copy  of  report  dated  October  19,  1900,  by  Maj.  J.  H.  Willard, 
drps  of  Engineers,  upon  preliminary  examination  authorized  by  the 
emergency  river  and  harbor  act  approved  June  6,  1900,  as  follows: 

Rock  River,  at  the  head  of  the  feederfor  the  Illinois  and  Mississippi  Canal  [Illinois] : 
With  a  view  to  the  construction  of  a  lock  and  a  dam  in  Rock  River  m  connection  with 
said  canal. 
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The  d:ini  in  Rock  River  referred  to  is  already  provided  for  in  con- 
neotion  with  the  feeder  line  for  the  Illinois  and  Mississippi  Canal  now 
bein^  (constructed  under  the  continuing^contract  system,  and  the 
insertion  of  a  lock  in  the  dam  is  desired  by  the  citizens  of  the  cities  of 
Sterling  and  Kockfalls,  with  a  view  to  extending  the  navigation  that 
may  take  place  through  the  canal  and  over  that  portion  of  the  river 
above  the  dam  down  to  and  along  the  river  fronts  of  the  business  por- 
tions of  both  cities.  In  the  opinion  of  the  local  officer  the  work  is 
worthy  of  bein^  undertaken  by  the  United  States,  and  an  estimate  of 
its  cost  is  submitted,  amounting  to  $75,000.  Further  surveys  are  not 
necessary  at  this  time. 

In  view  of  the  fact  that  the  proposed  work  is  so  closely  identified 
with  that  of  the  canal  and  feeder  line  now  under  way,  I  would  respect- 
fully recommend  that,  if  the  improvement  be  authorized  by^  Congress, 
the  project  and  estimate  for  the  Illinois  and  Mississippi  Canal  be 
extended  to  include  the  additional  features  now  presentea,  rather  than 
that  they  be  treated  as  a  separate  and  distinct  project. 
\  ery  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
BrJg,  Gen,^  CMef  of  Engvneefrn^ 

if.  S.  Army 
Hon.  Elihu  Root, 

Secretary  of  TTvr. 


report  of  maj.  j.  h.  willard,  corps  of  engineers. 

United  States  Engineer  Office, 

Chicago^  lU.^  October  19,  1900, 

General:  I  have  the  honor  to  submit  report  upon  the  preliminair 
examination  of  ''Rock  River,  at  the  head  or  the  feeder  for  the  Illinois 
and  Mississipj)i  Canal  [Illinois];  With  a  view  to  the  construction  of  a 
lock  and  dam  in  Rock  River  in  connection  with  said  canal,"  required 
by  the  act  of  June  6,  1900. 

I  have  made  personal  examination  of  the  site,  and  have  had  addi- 
tions made  to  previous  surveys  by  Assistant  Engineer  L.  L.  Wheeler, 
resident  engineer  of  the  canal  and  feeder,  whose  report,  with  appen- 
dixes and  maps,h's  sent  herewith. 

The  dam  has  already  been  located  and  the  flowage  damages  paid 
under  the  decree  of  the  United  States  court.  The  decree  requires  the 
dam  to  be  of  some  movable  type  to  provide  for  flood  discharges. 

The  introduction  of  a  lock  in  the  aam  will  require  a  reduction  in  the 
level  of  the  sills  of  the  foundations  or  fixed  portions  of  the  dam  to 
provide  equivalent  discharge  section. 

The  form  of  movable  dam  has  not  been  decided,  but  preliminary 
study  indicates  the  Boul^  gate  with  movable  trestles,  and  Taintor  gates 
for  the  regulating  sluiceways,  one  of  which  should  be  placed  so  as  to 
flush  the  river  channel.  No  estimates  are  submitted  for  the  dam,  as  it 
is  provided  for  in  the  estimates  for  the  canal  feeder. 

The  lock  should  be  of  the  same  dimensions  as  for  the  canal  proper, 
although  the  depth  in  the  pool  below  can  not  be  made  greater  than  6 
feet  below  the  crest  of  the  power  dam  except  by  excavating  the  pool 
or  by  raising  the  crest  of  the  power  dam. 

^  Not  reprinted:  printed  in  House  Doc.  No.  126,  Fifty-eixth  Ck)ngrej»,  second  session. 
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I  could  uot  recommend  the  latter  undor  any  circiiiiistances,  Tor  It 
would  mean  a  partnership  in  which  the  United  States  would  bear  all 
the  expenses  of  constraction  and  opei*ation  of  the  dam,  the  cost  of  re- 
modelling the  buildings  and  power  plants,  raising  or  reconstructing 
the  bridges,  and  all  expenses  incident  to  such  changes,  and  new  claims 
for  flowage  damages  in  the  lower  pool.  The  power  company  has  put 
up  flashboards  to  raise  the  pool  about  18  inches  for  its  own  service, 
and  may  continue  to  do  so,  assuming  that  it  has  the  right,  after  the 
canal  dam  has  been  built. 

Five  feet  depth  would  seem  to  be  suflBcient  for  present  needs,  and  if 
a  greater  depth  should  be  warranted  by  the  development  of  river  and 
canal  traffic  it  would  be  less  expensive  to  obtain  it  by  excavating  the 
bed  of  the  river. 

But  the  canal  in  the  pool  below  the  movable  dam  shoulid  be  excavated 
to  at  least  7  feet  depth  below  the  crest  of  the  power  dam,  and  this  will 
be  necessary  in  any  case  to  provide  sufficient  rock  for  the  river  dike. 

I  think  it  would  be  advisable  to  remove  loose  rock  and  bowlders 
from  the  pool  between  the  banks  below  the  end  of  the  dike  to  give  a 
reasonable  pool  area  of  6  feet  depth. 

The  examination  has  not  been  extended  further  than  necessary  for 
preliminary  report,  and  therefore  no  definite  estimate  can  be  sub- 
mitted for  such  additional  work,  but  as  the  project  is,  in  my  opinion, 
worthy  to  be  undertaken  by  the  United  States,  1  increase  the  estimate 
of  Assistant  Engineer  Wheeler  to  $75,000.  No  further  examination 
or  surveys  are  necessary  at  the  present  time. 

Very  respectfully,  your  obedient  servant, 

J.  H.  WiLLARD, 

Major  ^  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Cliief  of  Eagineei's^  TJ.  jS.  A* 
(Through  the  Division  Engineer.) 


[First  Indorsement.] 

U.  S.  Engineer  Office,  Northwest  Division, 

Artr  Y(/)*k,  October  29,  1900. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  Army,  con- 
curring in  the  views  of  the  district  engineer  that  this  locality  is  worthy 
of  improvement  by  the  United  States. 

«  •  »  *  »  »  ♦ 

J.  W.  BAKLo^\^ 
Colonel,  CorpH  of  Engineei'H, 

liwUion  Engineer. 

[Second  indorsement] 

Office  Chief  of  ENOixEEits, 

U.  S.  AR]^rr, 
October  30, 1900. 
Eespectf  uUy  submitted  to  the  Secretary  of  War. 
In  submitting  the  within  report  of  a  preliminary  examination  pro- 
vided for  by  the  emergency  river  and  harbor  act  of  June  6, 1900,  of 
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Rock  River  at  the  head  of  the  feeder  for  the  Illinois  and  Mississippi 
Canal,  with  a  view  to  the  construction  of  a  lock  and  dam  in  Rock 
River  in  connection  with  said  canal,  the  local  engineer,  Major  Willard, 
states  the  project  is  worthy  to  be  undertaken  by  the  United  States  and 
that  no  further  examination  or  surveys  are  necessary  at  this  time;  he 
estimates  that  the  work  proposed  will  cost  $75,000. 

The  division  engineer.  Colonel  Barlow,  concurs  in  the  views  of 
Major  Willard,  and  1  recommend  that  action  of  the  local  officer,  in 
including  in  the  report  of  the  examination  the  estimate  of  the  cost  of 
the  proposed  work,  be  approved. 

John  M.  Wilson, 
Brig,  Gen.^  Chief  of  Engineers, 

U.  S.  Army. 

[Thiid  indorsement.] 

War  Department, 

November  S^  1900. 
Approved  as  recommended  by  the  Chief  of  Engineers. 
By.  order  of  the  Secretary  of  War : 

John  C.  Scofield, 

Chief  Clerk, 


REPORT  OF  BCB.    L.    L.    WHEELER,    ASSISTANT  ENGINEER. 

Sterling,  III.,  Odober  17, 1900. 

Major  :  I  have  the  honor  to  submit  the  following  report  on  examinaUons  and  esti- 
mate of  cost  of  placing  a  lock  in  the  proposed  dam  acroBs  Rock  River  at  the  head  of 
the  feeder  for  tne  Illmois  and  Mississippi  Canal,  as  called  for  in  river  and  harbor' 
act  of  June  6,  1900: 

The  proposed  dam  is  located  at  the  upper  end  of  the  rapids  in  Rock  River  at  Ster- 
ling, 111.,  while  at  the  lower  end  is  located  the  dam  of  the  Sterling  Hydraulic  Com- 
pany. The  city  of  Sterling  owns  a  wagon  bridge  across  the  river  a  short  distance 
above  the  Hydraulic  Company's  dam  and  the  Chicago,  Burlington  and  Quincy  Rail- 
road Company  has  a  railway  bridge  a  short  distance  above  the  wagon  bridge.  The 
city  of  Sterling  is  situated  on  the  north  bank  of  the  river  and  the  city  of  Rockfalls 
on  the  south  bank.    The  combined  x>opulation  of  the  two  cities  is  about  12,000. 

The  bed  of  the  river  at  the  site  of  the  p/oposed  dam  is  smooth  rock,  the  depth  of 
water  varying  from  6  inches  to  18  inches  at  low  water.  The  rock  bed  dips  down- 
stream so  that  a  depth  of  5  feet  is  reached  a  short  distance  above  the  railroad  bridge. 
The  banks  are  from  20  to  25  feet  high,  being  rock  overlaid  with  from  4  to  6  feet  of 
earth.  The  extreme  low-water  flow  of  the  river  is  about  700  cubic  feet  per  second, 
and  the  high-water  flow  about  36,000  cubic  feet  per  second.  Ordinary  low-water 
flow  is  about  2,000  cubic  feet  per  second. 

The  dam  for  the  feeder  wul  raise  the  water  to  grade  208.3  Hennepin  datum,  the 
low-water  elevation  at  the  same  point  before  the  Hydraulic  Company's  dam  was 
rebuilt  being  198.3.  The  Hydraulic  Company's  dam  was  rebuilt  in  1895  and  raised 
the  water  simace  at  low  water  above  the  rapids  nearly  one-half  foot.  The  damages 
to  the  lands  above  the  proposed  dam  were  awarded  under  a  decree  of  the  United 
States  district  court  which  requires  the  dam  to  have  in  it  and  forming  part  of  it  ld8 
linear  feet  of  sluiceways  and  1,040  linear  feet  of  movable  dam,  with  sul  4  feet  below 
the  normal  level  of  the  pool.  The  insertion  of  a  lock  in  the  dam  may  render  neces- 
sary some  slight  changes  in  the  proportions  of  the  sluiceways  and  movable  dam. 

The  feeder  leaves  Rock  River  at  the  eastern  limits  of  Rockfalls,  and  on  neither 
side  of  the  river  above  the  proposed  dam  can  suitable  facilities  be  obtained  for  trans- 
ferring freight  to  and  from  boats  navigating  the  canal  and  river.  On  the  north  side 
of  the  river  the  Chicago  and  Northwestern  Railway  tracks  are  along  the  top  of  the 
bluff  with  no  room  for  landings  or  warehouses.  On  the  south  side  of  the  river  a 
large  area  of  submei^ged  land  will  be  between  the  navigable  channel  of  the  river  and 
the  main  bank.    The  site  of  the  proposed  dam  is  entirely  above  the  business  portion 
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of  both  cities.  This  survey  and  estimate  of  cost  was  asked  for  by  the  dtizenfl  of  the 
two  cities  with  a  view  to  extending  the  navigation  that  may  take  place  through  the 
canal  and  over  that  portion  ef  the  river  above  the  dam  down  to  and  along  the  river 
fronts  of  the  businetfs  portions  of  both  cities. 

The  dimenflions  of  tne  Illinois  and  Mississippi  Canal  and  of  its  feeder  provide  for 
a  width  at  water  Hne  of  80  feet,  a  depth  of  7  feet,  and  a  clear  headroom  beneath  fixed 
of)struction8  of  17  feet.  In  preparing  a  project  for  connecting  this  waterway  with 
the  pool  above  the  Hydraulic  Company's  dam  it  is  neceesarv  to  take  into  considera- 
tion the  limiting  conditions  imposed  by  natural  and  artincial  obstructions.  The 
depth  of  water  in  the  pool  would  not  permit  a  navigable  depth  of  7  feet  over  any  con- 
siderable  area,  and  above  the  railwav  bridge  boats  drawing  6  feet  would  be  restricted 
to  a  very  small  area  adjacent  to  the  bridge.  There  is  a  clear  height  under  the  wagon 
bridge  of  12  feet  and  under  the  railway  bridge  of  17.5  feet  above  the  crest  of  the 
Hydraulic  Company's  dam.  The  depth  in  the  pool  therefore  can  not  be  increased 
b^r  raising  the  crest  of  the  Hydraulic  Company's  dam  except  that  the  bridges  also  be 
raised.  The  railway  bridge  can  not  be  raised  without  introducing  expensive  changes 
in  the  system  of  tracks,  both  for  the  Chicago,  Burlington  and  Qumcy  Bailroad  Com- 
pany and  the  Chicaeo  and  Northwestern  Kailway  Company.  The  crossing  at  the 
north  end  of  the  bridge  is  interlocked  and  is  at  the  eastern  limit  of  yards  K>r  both 
•railroads.  The  depot  and  yards  for  Bockfalls  are  near  the  south  end  of  the  bridge. 
The  wagon  bridge  could  be  raised  so  as  to  give  17  feet  clearance  above  the  crest  of 
the  present  dam^  but  any  further  increase  in  height  would  introduce  difficulties  and 
expense  in  crossing  the  numerous  railway  tracks  near  the  north  end  of  the  bridge. 
Baising  the  crest  of  the  present  dam  womd  render  necessary  expensive  changes  in 
the  structures  and  machinery  now  in  place  for  utilizing  the  water  power. 

With  these  facts  in  mind,  1  have  prepared  a  project  for  placing  in  the  dam  near 
the  south  end  a  lock  having  the  same  dimensions  as  those  m  the  canal,  and  exca- 
vating below  it  a  channel  of  the  same  dimensions  as  the  canal,  except  that  it  provides 
for  a  depth  of  6  feet  below  the  crest  of  the  present  dam.  This  depth  is  as  great  as 
the  present  pool  affords  except  for  limited  areas.  It  is  proposed  to  protect  the  exca- 
vated channel  by  a  stone  dike  to  be  built  of  material  excavated  from  the  channel. 
The  Sterling  Hydraulic  Company  place  flashboards  on  the  crest  of  their  dam  during 
low  water,  so  Iftiat  the  depth  of  5  feet  herein  estimated  for  would  be  increased  either 
by  the  depth  of  flow  over  the  crest  or  by  the  flashboards  placed  on  it. 

After  this  project  had  been  outlined  and  an  estimate  of  cost  made,  I  wrote  to  the 
citizens'  committee  having  this  matter  in  charge,  asking  if  this  project  met  with  their 
approval.  To  this  the  committee  replied  that  they  had  presented  the  matter  to  the 
parties  interested,  and  that  the  project  as  outlined  was  considered  entirely  satisfactory. 
Copies  of  the  correspondence  are  herewith.* 

The  estimated  cost  of  the  project  is  as  follows: 

15,272  cubic  yards  rock  excavation,  at  $1 .75  per  cubic  yard $26, 726 

2,925  cubic  yards  concrete,  at  ^8  per  cubic  yard 23, 400 

Lock^tes 3,000 

Pumping  and  draining 1, 000 

Engineering  and  contingencies,  10  per  cent 5, 412 

Total  estimated  cost 59,538 

This  estimate  has  been  prepared  on  the  supposition  that  this  work  would  be  done 
in  connection  with  the  work  on  the  feeder,  using  the  same  plant  and  organization. 
If  the  work  was  to  be  undertaken  separately  after  the  work  of  the  feeder  was  com- 
pleted, then  the  cost  would  be  very  considerably  increased. 

No  item  has  been  included  in  this  estimate  for  protective  works  above  the  lock,  as 
the  same  works  for  protecting  the  entrance  to  the  feeder  can  be  made  to  protect  the 
lock  in  the  dam.  Neither  has  any  item  been  included  for  raising  the  wa^on  bridge, 
as  it  is  believed  that,  on  account  of  its  proximity  to  the  dam,  steamers  will  not  flnd 
it  necessary  to  pass  under  it. 

At  the  time  the  land  for  the  abutments  for  the  dam  was  condemned,  the  question 
asose  as  to  whether  or  not  Bock  Biver  was  a  navigable  stream.  After  hearing  the 
evidence  in  the  case,  the  jury  returned  a  verdict  that  Bock  Biver  up  as  far  as  Dixon 
was  a  navisable  waterway  of  the  United  States.  It  would  seem  inconsistent,  then,  for 
the  Unkea  States  to  build  a  dam  across  the  stream  without  making  provision  for 
navijration  of  the  river.  It  is  believed  that  the  improvement  as  ouflined  above  is 
>v(jrthy  of  being  undertaken  by  the  United  States. 


'Not  priuled. 
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Accompanying]^  this  report  is  a  map  showing  that  portion  of  Rock  River  under 
Bcuspion  and  the  location  of  the  proposed  lock  and  dam. 
Very  respectfully,  your  obedient  servant, 


Maj.  J.  H.  WiLLARD, 

Corps  of  EngineerSf  U.  S,  A, 


Li.L.  Whbeler, 

Amstant  Engineer, 


STATEMKNT  BY  THE  CITIZENS*  COMMITTEB  OP  OTERLING,  ILL.,  OIVINQ  TOTAL  TONNAGE  OF 
FREIGHT  RBCBIVED  AND  SHIPPED  BY  THE  MANUFACTURERS  AND  COAL  AND  LUHBEB 
DEALERS  OF  STERLING    AND  ROCKFALIiS. 

Sterung,  III.,  July  £1, 1900, 
Dear  Sir:  With  other  information  submitted  by  this  committee  referrinff  to  the 
construction  of  a  lock  in  the  dara  of  the  Hennepin  Canal  feeder,  we  gave  tlie  total 
tonnage  of  freight  received  and  shipped  by  the  manufacturers  and  coal  and  lumber 
dealers  of  Sterhng  and  Rock  falls.  We  now  beg  to  hand  you  an  itemized  memoran- 
dum of  this  tonnage. 

In  regard  to  the  matter  of  raising  the  dam  of  the  Sterling  Hydraulic  Company,  this 
committee  is  not  in  a  position  to  make  a  statement,  as  sucli  action  has  not  oeen  sup- 
posed to  be  necessary,  and  little  or  no  consideration  has  been  given  to  the  matter. 

Sterling:  Tons. 

DiUon  Griswold  Wire  Company , 110,000 

Crescent  Manufacturing  Compan v 1, 600 

William  Franke .' 2,000 

Isaac  Brimmer 800 

RBauder 400 

Charter  Gas  Engine  Company 950 

Charles  Presbrey  &  Co 300 

Empire  Manufacturing  Company 360 

Gram 21,600 

Hard  and  soft  coal 34,000 

Lumber 18,500 

Sterling  Gas  and  Electric  Light  Company 1, 500 

Rock  Falls  Manufacturing  Company 1, 260 

Sterling  Hearse  Company 2. 310 

195,470 

Rockfalls: 

Keystone  Mannfacturing  Company 11, 660 

Sterling  Manufacturing  Company 7, 000 

Rock  Falls  Paper  Mill 26,000 

Eureka  Manumcturing  Company 1, 600 

Dillon  Milling  Company ! 6, 625 

N.  W.  Barb  Wire  Company 18, 100 

Lawrence  Brothers 8, 000 

Cobb  &  Drew 4,000 

CoeA  VanSant 5,000 

Smith  &  Grater 500 

Electric  Light  0>mpanv i,096 

Peter  Smith 1 150 

Total 89,630 

Very  respectfully, 

MosB^  Dillon. 
John  W.  Platt. 
Jamsb  S.  Gbebnough. 
Maj.  J.  H.  Willard, 
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IMPROVEMENT  OF  MICHIGAN  CITY   HARBOR,  INDIANA,  AND  OF  RIV- 
ERS AND  HARBORS  ON  THE  EASTERN  SHORE  OF  LAKE  MICHIGAN. 


REPORT  FOR  FISCAL  YEAR  ENDING  JUNE  SO,  1901,  WITH  OTHER  DOO 
UMENT8  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE,  CAPT 
CHESTER  HARDING  AND  CAPT  CHARLES  KELLER,  CORPS  OF 
ENGINEERS. 


IMPROVEHENTH. 


•1.  Michigan  City  Harbor,  Indiana. 

2.  St.  Joseph  Harbor,  Michigan. 

3.  St.  Joseph  River,  Michigan. 

4.  South  Haven  Harbor,  Michigan. 

5.  Saugatuck  Harbor,  Michigan. 

6.  Kalamazoo  River,  Michigan. 

7.  Holland  (Black  Lake)  Harbor,  Michi- 

gan. 

8.  Grand  Haven  Harbor,  Michigan. 

9.  Grand  River,  Michigan. 


10.  Muskegon  Harbor,  Michigan. 

11.  White  Lake  Harbor,  Michigan. 

12.  Pentwater  HarlK)r,  Michigan. 

13.  Ludington  Harbor,  Michigan. 

14.  Manistee  Harbor,  Michigan. 

15.  Harbor  of  refuge  at  Portage  Lake, 

Manistee  County,  Michigan. 

16.  Frankfort  Harbor,  Michi^n. 

17.  Charlevoix  Harbor,  Michigan. 

18.  Petoekey  Harbor,  Michigan. 


EXAMINATION. 

19.    Muskegon  Harbor,  Michigan. 


United  States  Engineer  Office, 
Grand  Rapids^  Mich,^  July  15^  1901, 
General:  I  have  the  honor  to  Hubmit  herewith  the  annual  reports 
relative  to  the  works  of  river  and  harbor  improvemetit  in  my  charge 
for  the  fiscal  year  ending  June  30, 1901. 

»  *  «  *  «  «  « 

Attention  is  invited  to  the  fact  that  the  depths  in  the  various  har- 
bors are  referred  to  the  stage  existing  when  the  last  soundings  were 
made.  As  this  stage  is  often  a  foot  or  more  above  the  lowest  stage  of 
the  season,  the  depths,  as  usually  given,  are  apt  to  be  dangerously 
misleading  unless  tne  matter  is  clearly  understood  by  those  interested 
in  navigation. 

Very  respectfully,  your  obedient  servant, 

Charles  Keller, 
Captain^  Corps  of  Engineers, 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U,  S,  A, 
•ENG  1901 193  '  3073 
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N  N  I. 
IMPROVEMENT  OF  MICHIGAN  CITY  HARBOR,  INDIANA. 

This  improvement,  begun  in  1836,  has  provided  an  '* inner  harbor" 
for  local  commerce,  and  partly  completed  an  ''outer  harbor"  designed 
to  facilitate  entrance  into  the  former  and  to  serve  as  a  harbor  of  refuge. 

INNER  HARBOR. 

An  account  of  operations  in  this  harbor  to  June  30,  1900,  is  given 
on  page  3874  of  the  report  of  the  Chief  of  Engineers  for  1900. 

OPERATIONS  DURING   FISCAL  YEAR  ENDING  JUNE   30,  1901. 

Between  May  17  and  June  11, 1901, 24,862  cubic  yards  were  dredged 
under  formal  conti*act  with  Samuel  O.  Dixon,  of  Milwaukee,  Wis. 
This  dredging  was  for  the  purpose  of  reestablishing  the  required  depth 
at  the  end  of  the  piers,  ana  rendering  straighter  and  wider  the  crooked 
channel  inside. 

As  a  result  there  now  exists  a  channel  18  feet  deep  and  100  feet 
wide  through  the  shoal  at  the  harbor  entrance.  Between  the  piers 
the  channefis  15  feet  deep  and  of  navigable  width.  From  the  end  of 
the  piers  to  the  Michigan  Central  Railroad  bridge  the  depth  is  14  feet, 
thence  to  the  first  bend  above  the  Sixth  Street  bridge  the  depth  is  13 
feet,  and  from  this  last  point  to  the  lower  end  of  tne  upper  turning 
basin  the  depth  is  12  feet. 

The  west  pier  between  stations  2  +  28  and  6  +  14.3  has  been  repaired 
bv  the  owner  of  the  abutting  property  by  driving  a  row  of  sheet  piles 
along  the  front  wall  and  refilling  oehmd  them. 

CONDITION  OF  WORKS  JUNE   30,  1901. 

No  change  except  decay  due  to  natural  causes  has  taken  place  in  the 
works,  and  they  remain,  with  the  exception  of  the  above-noted  repairs, 
as  stated  upon  page  3874  of  the  repoil  of  the  Chief  of  Engineers  for 
1900. 

WORK  PROPOSED   FOR  NEXT  FISCAL  YEAR. 

Nothing  proposed  owing  to  lack  of  funds. 

ESTIMATE   OF  FUNDS   FOR  YEAR  ENDING   JUNE  30,  1903. 

The  estimate  for  year  ending  June  30,  1902,  is  repeated,  with  the 
extension  of  the  repairs  for  the  west  pier  from  station  7  +  85,  as  then 
stated,  to  station  6  + 14,  an  addition  of  171  feet.  This  portion  of  the 
west  pier  is  in  extremely  poor  condition  and  has  caused  rapid  deterio- 
ration of  the  channel  in  its  vicinity. 
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Estimate. 

For  maintenanoe: 

Sheet  piling  and  bailding  new  superstructure  for  outer  1,544  feet  of  west 

pier,  at  $26 $38,600 

Same  for  outer  735  feet  of  old  east  pier 18, 375 

Dredging 5,000 

61,975 
Contingencies 6, 225 

Total 68,200 

Amount  appropriated  and  expended  from  1836  to  1869,  inclusive $287, 388. 02 

Original  estimated  cost  of  project  for  inner  harbor,  1870,  revised  in  1892.  131, 375. 00 

Whole  amount  appropriated,  1870  to  June  30, 1901 151,875.00 

Whole  amount  expended,  1870  to  June  30,  1901 150,468.28 

Total  expenditure  from  1836  to  June  30,  1901 437,852.05 

Amount  carried  to  surplus  fund 5. 15 

Money  stcUemerU, 

July  1,  1900,  balance  unexpended $3,543.45 

June  30,  1901,  amount  expended  daring  fiscal  year 2, 136. 73 

July  1,  1901,  balance  unexpended 1,406.72 

July  1,  1901,  outstanding  liabilities 36.67 

July  1,  1901,  balance  available 1,370.05 

July  1,  1901,  amount  covered  by  uncompleted  contracts 198. 90 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901 68,200.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


OUTER  HARBOR. 

The  record  of  this  improvement  is  brought  to  the  beginning  of  the 
year  in  the  Report  of  the  Chief  of  Engineers  for  1900,  page  3876. 

OPERATIONS   DURING   FISCAL  YEAR  ENDING  JUNE   30,  1901. 

The  property  stored  at  this  harbor  was  cared  for  b^  the  watchman 
who  is  employed  for  this  purpose,  and  who  also  maintains  the  pier 
lights.  The  Light- House  Establishment  has  thus  far  made  no  provision 
for  lighting  the  harbor  structures. 

Work  under  the  contract  with  Stebbings  &  Wenzell  for  the  exten- 
sion of  the  east  breakwater  pier  and  the  construction  of  a  new  detached 
breakwater  has  been  continued.  Progress  has  been  exceedingly  unsat- 
isfactory, due  to  lack  of  requisite  ability  and  experience  on  the  part 
of  the  contractors.  At  the  close  of  the  year  measures  were  being  taken 
to  secure  better  results.  At  present  the  following  work  has  been 
accomplished:  The  dredging  at  the  site  of  four  cribs  in  the  east  break- 
water pier  has  been  finished,  piles  driven  in  the  foundation  of  three 
of  these  cribs  and  partly  driven  in  the  case  of  the  fourth,  and  716.19 
cords  of  stone  placed  in  the  foundation  of  the  new  detached  breakwater. 
The  contract  has  been  extended  to  December  1,  1901. 
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For  details  of  operations  see  the  appended  extract  from  the  report 
of  Assistant  Engineer  F.  W.  Lehnartz: 

Contractors  Stebbings  &  Wenzell  continued  operations  under  their  contract  for 
extending  the  breakwater  pier  600  feet  and  for  the  construction  of  a  new  detached 
breakwater  1,400  feet  long.  During  the  season  of  1900,  the  site  for  cribs  1,  2,  3,  and 
4  of  the  breakwater  pier  extension  was  dredged  to  the  required  depth,  the  founda- 
tion piles  for  cribs  1  to  3  and  four  of  those  for  crib  4  were  driven,  and  the  constructioji 
of  cnb  No.  1,  twenty- two  courses  high,  and  of  twelve  courses  of  crib  No.  2,  and  three 
courses  of  crib  No.  3  was  completed.  Crib  No.  1,  which  had  been  built  under  the  lea 
of  the  old  exterior  breakwater  and  was  moored  to  it,  had  its  bottom  timbers  badly 
chafed  during  the  storm  of  September  11  by  surging  a^nst  the  stone  riprap,  and  after 
much  trouble  was  turned  over  on  October  14  for  repairs.  Two  days  later  tne  crib  was 
torn  from  its  moorings  during  a  storm  and  driftea  into  the  entrance  channel,  where 
it  grounded  opposite  west  pier  station  17+50.  While  in  this  situation  the  bottom  of 
the  crib  was  repaired  and  endeavors  were  then  made  to  release  the  crib,  which  were 
not  successful  until  November  3.  It  was  then  towed  back  to  its  original  place  under 
shelter  of  the  exterior  "breakwater,  with  a  view  of  again  turning  it  over  and  making 
such  repairs  as  might  be  needed  to  the  top  courses.  However,  a  new  storm  arose  on 
November  8,  during  which  the  crib  was  aeain  torn  loose  and  forced  on  the  beach 
close  to  the  west  pier,  where  it  remained  during  the  winter.  The  work  done  on  the 
new  detached  breakwater  consisted  in  placing  623.14  cords  stone  in  the  foundation 
between  stations  0  and  4-f  40,  and  between  stations  13  and  14+10.  Operations  were 
suspended  for  the  winter  on  December  11.  When  they  were  resumed  on  April  29, 
it  was  found  that  crib  No.  1  was  so  deeply  embedded  in,  the  shore  sands,  and  was  so 
badly  shaken  up,  that  the  contractor  abandoned  it  and  started  the  construction  of  a 
new  crib  in  its  place.  At  the  end  of  the  fiscal  year,  this  construction  had  advanced 
to  the  fifteenth  course,  and  that  of  crib  No.  3  had  been  completed  to  the  eighth  course. 
An  examination  of  the  foundation  piles  of  crib  No.  1,  resulted  in  finding  11  piles 
driven  outside  of  the  established  limits  and  several  others  sawed  off  too  15 w.  Since 
then  the  11  piles  out  of  line  have  been  replaced  by  new  ones,  and  the  low  piles  will 
be  brought  to  the  required  level  by  fastening  iron  cape  of  a  special  design  and  of  the 
required  thickness  on  top.  In  addition^  273.05  cords  stone  were  placed  in  the  founda- 
tion of  the  detached  breakwater,  making  a  total  quantity  of  716.19  cords  placed  in 
this  work  during  the  fiscal  year. 

During  the  month  of  November  some  repairs  by  day  labor  and  w^ith  old  material 
were  made  to  the  decking  of  the  exterior  breakwater. 

CONDITION   OF  WORKS  ON   JUNE   30,  1901. 

This  is  as  stated  in  the  Report  of  the  Chief  of  Engineers  for  1899, 
page  2898 

WORK   PROPOSED   FOR  NEXT  FISCAL   YEAR. 

Operations  under  the  Stebbings  &  Wenzell  contract  will  be  con- 
tinued. 

ESTIMATE   OF  FUNDS   FOR  FISCAL   YEAR  ENDIN(J   JUNE   30,  1903. 

Under  the  head  of  "  Maintenance"  an  estimate  is  submitted  as  fol- 
lows: For  closing  the  entrance  to  the  outer  basin,  460  feet  of  pile 
work,  at  $30,  and  contingencies,  $15,000.  The  basis  of  the  estimate  is 
fully  explained  in  the  annual  report  for  1899,  page  2898. 

The  harbor  is  in  the  collection  district  of  Chicago,  111.,  which  city  is  the  nearest 
port  of  entry. 

Original  estimated  cost  of  project  for  outer  harbor,  1870 $324, 421. 40 

Increased  by  cost  of  repairs  and  maintenance  to  1882 90,067.10 

Project  for  outer  breakwater,  including  dredging  of  outer  basin,  1882. .      587, 000. 00 

Estimated  remaining  cost  of  amended  project,  1899 282, 150. 00 

Whole  amount  appropriated  and  allotted,  1870  to  June  30,  1901 1, 036, 875. 00 

Whole  amount  expended,  1870  to  June  30,  1901 767, 617. 43 
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Money  atdtement. 

July  1,  1900,  balance  unexpended $278,841.16 

June  30,  1901,  amount  expended  during  fiscal  year 9, 583. 59 

July  1,  1901,  balance  unexpended 269,257.57 

July  1,  1901,  outstanding  liabilitiefl 236.25 

July  1,  1901,  balance  available 269,021.32 


July  1,  1901,  amount  covered  by  uncompleted  contracts 252, 356. 80 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance  tin- 
expended  July  1, 1901  :.     15,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


Appropriations  for  improving  harbor  at  Michigan  Ciiy,  Ind. 


Dat«. 


July  4, 1836 

March  3,1837 

July?,  1838 

June  11, 1844 

August  30,  18520 

March  2, 1856  (claim  of  J.  R.  Bowes) . 

June  23, 1866 

July  26. 1868  (allotment) 

April  10, 1869  (allotment) 

July  11, 1870 

March  8. 1871 

June  10, 1872 ,. 

March3, 1878 

June  23,  1874 

March  3, 1875 

August  14,  1876 

June  18.  1878 

1878  (allotment) 

March  3, 1879 

June  14, 1880 

March  3, 1881 

August  2. 1882 

July  6, 1884 

August  6, 1886 

August  11,  1888 

September  19, 1890 

July  13,  1892 

August  18,  1894 

June  3, 1896 

March  3, 1899 

June  6, 1900 


Total. 


Outer  har- 
bor. 


825,000.00 
16,000.00 
50,000.00 
50,000.00 
50,000.00 
50,000.00 
85,000.00 
60,000.00 
2,600.00 
40,000.00 
40,000.00 
20,000.00 
60,000.00 
40,000.00 
54,376.00 
90,000.00 
60,000.00 
80,000.00 
20,000.00 
70.000.00 


196,000.00 


1,006,876.00 


Inner  har- 
bor. 


Total. 


$25,000.00 


16,000.00 

26,000.00 

20,000.00 

10,000.00 

1,876.00 

6,000.00 

7,500.00 

16,000.00 

10,000.00 

10,000.00 

7,500.00 


161,876.00 


820,000.00 
30,000.00 
60,733.69 
26,000.00 
20,000.00 
470.33 
76,000.00 
25,000.00 
31,185.00 
25,000.00 
16,000.00 
50,000.00 
60.000.00 
50.000.00 
50,000.00 
86,000.00 
76,000.00 
2,600«00 
40,000.00 
56,000.00 
45,000.00 
80,000.00 
60,000.00 
66,250.00 
95.000.00 
67,500.00 
45,000.00 
30.000.00 
80,000.00 
7,600.00 

195,000.00 


1,476,138.92 


a  Amount  carried  to  surplus  fund,  85.15. 


ABOTRACT  OF  CONTRACTS   IS   FORCE   FOR   IMPROVING    HARBOR   AT   MICHIGAN   CITY.   IND. 

Inner  harbor — Dredging. 

Ck)ntractor:  Green's  Dredj^ing  Company. 

Date  of  contract:  March  24,  1900. 

Date  of  approval:  April  12,  1900. 

Date  of  beginning:  April  29,  1900. 

Date  of  expiration:  September  30,  1900. 

Rates:  16 J  cents  per  cubic  yard  for  dredging  and  ^  per  mile  for  transfer  of  plant. 

Contractor:  Samuel  O.  Dixon. 
Date  of  contract:  May  1,  1901. 
Date  of  approval:  May  11,  1901. 
Date  of  beginning:  May  30,  1901. 
Date  of  expiration:  December  1,  1901. 
Rate:  8  cents  per  cubic  yard. 
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Outer  luirhoT — Construction  of  breckkvxUers, 

Contractor:  Stebbinss  &  Wenzell. 

Date  of  contract:  February  3,  1900. 

Date  of  approval:  February  21,  1900. 
.  Date  of  beginning:  May  1,  1900. 

Date  of  expiration:  June  30,  1901;  extended  to  December  1,  1901. 

Rates:  Dredging  at  $1  per  cubic  yard;  foundation  p^iles  at  30  cents  per  linear  foot; 
white  oak  timber  at  $50  per  M  feet  B.  M. ;  white  pine  timber  at  $3&.80  per  M  feet 
B.  M. ;  hemlock  timber  at  $24  per  M  feet  B.  M. ;  white  pine  decking  at*  $25  per  M 
feet  B.  M.;  driftbolta,  screw  bolts,  and  spikes  at  4  cents  per  pound;  stone  at  $7.50 
per  cord. 


OOMMBBCIAL  STATIBTIGB  FOR  If ICHIQAN  CITY  HARBOR,  INDIANA,   CALENDAR  YEAR  ENDING 

DECEMBER  31,  1900 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Tonnage. 

Calendar  year. 

Number. 

Tonnage.  • 

1888 

1,168 
796 
921 
837 
1,991 
1,677 
889 

208,617 

169,198 

172,817  . 

168,664 

448,066 

689,863 

119,929 

1895 

848 
487 
492 
478 
601 
412 

91,016 
106,543 
118, 187 

1889. . 

1896 

1890 

1897 

1891 

1898 

127,237 

1892 

1899 

144,880 

1893 

1900 

102,328 

1894 

Charadter  of  vessels. 


Steam 

8aU 

Total 


Tonnage. 


77,816. 
24,607 


102,828 


Maximum  draft,  13  feet,  in  inner  harbor. 

Receipts^  and  shipmertts  by  vessel,  1900. 

[Compiled  from  statement  fumiabed  by  Mr.  Charles  J.  Robb,  surveyor  of  customs  at  Michigan  City, 

Ind.] 


Articles  shipped. 


Lumber 

Cedar  posts 
Shingles... 

Laths 

Potatoes  ... 


Articles  shipped. 


Railroad  ties 
Salt 

Total... 


Tods. 


16,461 
7,812 


120,136 


Note.— No  record  is  kept  of  trofQc  between  Michigan  City  and  Chicago. 

1  Not  given. 
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N   N   2. 
IMPROVEMENT  OF  ST.  JOSEPH  HARBOR,  MICHIGAN. 

The  report  of  the  Chief  of  Engineers  for  1900,  page  3879,  carries 
the  history  of  this  work  to  July  1,  1900. 

OPERATIONS  DURING   FISCAL  YEAR  ENDING  JUNE   30,    1901. 

The  contract  with  John  M.  Allmendinger,  of  St.  Joseph,  Mich.,  for 
the  repair  of  819  feet  of  the  south  pier  has  been  completed.  This  con- 
tract was  to  have  been  completed  rfovember  1, 1899,  but  was  extended 
to  November  1,  1900. 

Operations  have  been  continued  upon  the  contract  with  the  Lydon 
&  Drews  Company,  of  Chicago,  for  pier  extension  in  progress  at  the 
beginning  of  tne  fiscal  year.  Seven  cribs  intended  for  the  south  pier 
have  been  completed.  Crib  No.  8  for  this  pier  was  finished  as  far  as 
the  sixteenth  course,  and  crib  No.  1  for  the  north  pier  was  begun. 
Crib  1,  south  pier,  is  partlv  filled  in  place  upon  its  foundation.  This 
contract  has  been  extended  to  December  1,  1901. 

Dredging  under  contract  with  Samuel  O.  Dixon,  of  Milwaukee,  Wis., 
was  begun  upon  June  14,  and  during  the  remainder  of  the  month  26,767 
cubic  yards  were  dredged. 

A  detailed  description  of  the  above  operations  is  contained  in  the 
appended  extract  from  the  report  oi  Assistant  Engineer  F.  W. 
Lennartz: 

Dredging  operations  under  the  contract  with  Samuel  O.  Dixon  were  commenced 
June  14,  and  at  the  close  of  the  fiscal  year  three  adjacent  cuts  had  been  made  through 
the  shoal  at  the  entrance  fur  a  distance  of  about  1,000  feet  out  from  the  end  of  tne 
south  pier,  with  a  fourth  cut  610  feet  long,  commencing  inside  and  extending  to  north 
pier,  station  0;  one  cut  from  the  outer  end  of  the  south  pier  to  Graham's  dock, 
station  1,  and  a  cut  200  feet  long  at  the  upper  end  of  the  shoal  reach  above  the  rail- 
road bridge.  All  these  cuts  are  30  feet  wide  and  20  feet  deep  below  zero  of  gauge. 
The  dred^d  material  was  26,767  cubic  yards. 

The  repairs  of  the  old  section  of  the  south  pier  in  progress  at  the  be^nning  of  the 
fiscal  year  under  contract  of  John  M.  Allmendinger,  as  described  in  the  annual 
report  for  1899,  page  2901,  were  finally  completed  at  the  end  of  October.  The  driv- 
ing of  sheet  piles  was  greatly  retarded  by  the  stone  and  other  obstructions  in  the  bot- 
tom and  by  the  effect  of  the  storm  of  September  11,  which  destroyed  82  linear  feet 
of  sheet  piling  already  in  place,  together  with  the  guide  and  binding  timbers,  wale, 
tie-rods,  and  a  portion  of  the  first  course  of  the  rear  wall  of  the  superstructure. 
Without  this  damage  the  contract  would  probably  have  been  completed  a  month 
earlier.  As  heretofore  described,  the  length  of  the  piei  repaired  is  819  feet,  and  the 
repairs  consisted  in  cutting  the  old  work  down  to  the  level  of  zero  of  gauge,  protect- 
ing the  channel  wall  of  the  substructure  by  triple  sheet  piles  made  of  3  by  12  inch  by 
26-foot  white-pine  plankn,  and  b^r  round  oak  piles  driven  4  feet  between  centers  and 
34  feet  long  in  the  work,  connecting  the  whole  with  the  old  work  by  means  of  guide 
and  binding  timbers,  front  wale,  screw  bolts,  and  tie-rods,  and  building  a  new  super- 
structure 6  feet  high  on  top.    A  plank  walk  4  feet  wide  was  laid  on  the  new  work. 

Under  the  contract  with  the  Lydon  &  Drews  Company  the  following  work  has 
been  done:  The  construction  of  seven  cribs,  each  100  by  24  by  18 J  feet,  for  the  south 
pier  extension  has  been  completed;  crib  No.  8,  of  the  same  dimensions  and  for  the 
same  pier,  has  had  16  courses  completed,  and  the  first  two  courses  of  crib  No.  1  for 
the  north  pier  extension  have  been  built.  The  site  for  cribs  1  and  2  in  the  south 
pier  has  b^n  dredged  to  the  requirefl  depth,  the  foundation  piles  for  these  two  cribs 
and  two  piles  for  crib  3  have  been  driven,  and  crib  1  was  sunk  in  its  place  June  24, 
although  it  is  as  vet  only  partially  filled  with  stone.  Operations  under  this  contract 
were  suspended  oetween  Novemlier  17  and  May  8. 
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CONDITION   OF  WOBK8  ON  JUNE   30,  1901. 

At  the  beginning  of  the  season  of  1901  the  following  available  depths 
existed  in  this  harbor,  as  shown  by  the  soundings  made  May  3-7,  at  a 
stage  of —1.1  feet:  Seventeen  feet  on  the  crossing  of  the  outer  bar,  14.6 
feet  on  the  shoal  extending  across  the  channel  between  the  ends  of  the 
two  piers,  14  feet  from  the  inner  end  of  the  piers  to  the  railroad  bridge, 
11  to  12  feet  thence  to  the  mouth  of  the  St.  Joseph  River,  and  13.5  feet 
in  the  Benton  Harbor  canal. 

The  north  pier  and  revetment,  comprising  1,182  feet  of  crib  work, 
670  feet  of  pile  work  in  the  main  pier,  and  165  feet  of  pile  work  in  the 
wing  connecting  the  pier  with  the  light-house  dock,  have  a  total  length 
of  2,017  feet  and  project  1,010  feet  oevond  the  shore  line.  The  pile 
work  in  the  main  pier  and  379  feet  of  the  crib  work  are  sheet  piled 
and  in  good  condition.  The  crib  work  between  stations  0  and  4  +  55 
was  bunt  between  1875  and  1881  and  is  in  bad  condition.  The  remain- 
ing crib  work  is  in  good  condition  except  for  a  break  in  the  channel 
wall  for  a  length  of  11  feet,  caused  by  a  collision  of  the  steamer  City 
of  Milwaukee  of  the  Graham  &  Morton  Line  on  June  9,  1900,  and  for 
a  considerable  subsidence  of  the  filling  in  the  side  pockets. 

The  south  pier  consists  of  819  feet  of  old  pile  and  crib  work,  rebuilt 
with  sheet  piles  and  new  superstructure  during  the  past  two  years, 
and  of  100  leet  of  new  crib  work  as  yet  without  superstructure.*^  The 
first-mentioned  part  of  the  pier  is  in  need  of  additional  filling.  The 
pier  projects  640  feet  beyond  the  shore  line. 

The  contract  now  in  force  with  the  Lydon  &  Drews  Companv  pro- 
vides for  a  further  addition  of  1,700  feet  to  the  south  pier  ana  of  1,000 
feet  to  the  north  pier. 

WORK    PROPOSED   FOR   NEXT   FISCAL  YEAR. 

The  dredging  operations  under  the  contract  with  Samuel  O.  Dixon, 
for  deepening  the  harbor  to  18  feet  and  the  Benton  Harbor  Canal  to 
15  feet,  will  be  completed. 

The  operations  under  the  Lydon  &  Drews  Company  contract  for  the 
extension  of  the  piers  will  be  continued.  The  break  in  the  front  wall 
of  the  north  pier  caused  by  the  steamer  City  of  Milwaukee  will  be 
repaired. 

ESTIMATE   OF   FUNDS   FOR  FISCAL  YEAR  ENDING   JUNE   30,  1903. 

All  funds  necessary  for  the  completion  of  the  approved  project  have 
been  appropriated. 
The  following  is  the  estimate  for  maintenance: 

Rebuilding  above  water  455  feet  north  pier $7, 500 

Refilling  piers 5, 500 

Dredging 11 ,  000 

Total 24,000 

The  harbor  is  in  the  ('oUection  (listrict  of  Clran(l  Haven,  Mich.,  whidi  city  is  the 
nearest  port  of  entry. 

Original  estimated  cost  of  work,  as  revisecl  in  1897 |593, 1 13. 00 

Efitimated  cost  of  motlified  project  adopted  in  1899 :i58, 000. 00 

Whole  amount  expended  to  June  30, 1901 525, 282. 1,7 
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Money  statement. 

July  1,1900,  balance  unexpended $284,639.25 

Amount  appropriated  by  sundry  civil  act  approved  March  3, 1901 38, 000. 00 

322,539.25 
June  30, 1901,  amount  expended  during  fiscal  year 12, 760. 02 

July  1, 1901,  balance  unexpended 309,779.23 

July  1, 1901,  outstanding  liabilities 82. 50 

July  1,1901,  balance  available 309,696.73 

July  1, 1901,  amount  covered  by  unconiplete<l  contracts 288, 554. 38 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1901 24,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


Appropriatiorui  for  impromng  St.  Joseph  Harhar  and  River,  Michigan. 


July  4,  1836 

March  3,  1837 

July  7,  1838 

March  3,  1843 

June  11,  1844 

August  30,  1852 

June  28,  1864  (allotment)... 

June  23,  1866 

March  2,  1867 

Allotted  from  har- 
bors on  North- 
western Lakes, 
1867 $7,500.00 

Transferred  in  1870 
to  Grand  Haven 
Harbor 500.00 


$20, 000. 00 
15,000.00 
51, 113. 00 
25,000.00 
20,000.00 
10,000.00 
15,000.00 
6,000.00 
23,000.00 


Julv  11,  1870.. 
March  3,  1871 . 
June  10,  1872  . 
June  23,  1874  . 
March  3,  1875 . 


7,000.00 

15,000.00 

10,000.00 

3,000.00 

2,000.00 

35,000.00 


August  14,  1876 $12,000.00 

June  18,  1878 12,000.00 

March3,  1879 6,000.00 

June  14,  1880 8,000.00 

March  3,  1881^ 10,000.00 

August  2, 1882 12,000.00 

July  5,  1884 15,000.00 

AugU8t5, 1886 10,000.00 

August  11,  1888 12,000.00 

September  19,  1890 20, 000. 00 

July  13,  1892 59,000.00 

August  18, 1894 30, 000. 00 

Junes,  1896 30,000.00 

March  3,  1899 50,000.00 

June  6, 1900 253,950.00 

March  3,  1901 38,000.00 


Total 836,063.00 

Amount  carried    to    surplus 
fund,  1856 .80 


835,062.20 


ABSTRACT  OF  ('<)NTKA(T«    IX    KOWK    IMPROVING    HARBOR  AT  HT.  JOSEPH,  MICH. 

Dredging. 

Contractor:  Green's  Dredging  Compaiiv. 

Date  of  contract:  March  24, 1900. 

Date  of  approval:  April  12, 1900. 

Date  of  y)eginning:  April  29,  1900. 

Date  of  expiration:  September  30,  1900. 

Rates:  16}  cents  per  cubic  yanl  for  dredging  and  $3  \nsr  mile  for  transfer  of  plant. 

Contractor:  Samuel  O.  Dixon. 
Date  of  contract:  May  1,  1901, 
Date  of  approval:  May  11,  1901. 
Date  of  beginning:  May  30,  1901. 
Date  of  expiration:  December  1,  1901. 
Rate:  8  cents  per  cubic  yard. 
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liepair  of  pier. 

Contractor:  John  M.  Allmendinger. 

Date  of  contract:  June  3,  1899. 

Date  of  approval:  June  20,  1899. 

Date  of  beginning:  June  1,  1899. 

Date  of  expiration:  November  1,  1899;  extended  to  July  1,  1900,  September  1, 
1900,  and  November  1,  1900. 

Rates:  Cutting  down  old  work,  at  $1.25  per  linear  foot;  placing  and  securing  white- 
pine  timber,  furnished  by  Government,  at  |6  per  M  feet  B.  M. ;  placing  and  secur- 
ing white-pine  plank,  furnished  by  Government,  at  $4  per  M  feet  B.  M. ;  white-oak 
round  ^iles,  at  27  cents  per  linear  foot;  white-oak  timber,  at  $32  per  M  feet  B.  M. ; 
white-pme  timber,  at  $24  per  M  feet  B.  M. ;  white-pine  plank  sheet  piles,  at  $28  per 
M  feet  B.  M. ;  white^ine  plank  decking,  at  $20  per  M  feet  B.  M. ;  driftbolts,  at  2} 
cents  per  pound;  screw  bolts,  carriage  bolts,  and  tie-rods,  at  3 J  cents  per  pound; 
spikes,  at  3  cents  per  pound;  stone,  at  $6.50  per  cord. 

Pier  extension. 

Contractor:  The  Lvdon  &  Drews  Company. 

Date  of  contract:  January  12,  1900. 

Date  of  approval:  February  5,  1900. 

Date  of  beginning:  May  1,  1900. 

Date  of  expiration:  June  30,  1901;  extended  to  December  1,  1901. 

Rates:  Drednng,  at  25  cents  per  cubic  yard;  foundation  piles,  at  25  cents  per  linear 
foot;  white-oak  guard  piles,  at  25  cents  per  linear  foot;  white-oak  timber,  at  $50  per 
M  feet  B.  M.;  white-pme  timber,  at  $31.20  per  M  feet  B.  M.;  hemlock  timber,  at 
$24.50  per  M  feet  B.  M. ;  white-pine  plank  decking,  at  $27.60  per  M  feet  B.  M. ;  drift- 
bolts,  screw  bolts,  and  spik^,  at  4  cents  per  pound;  stone,  at  $6  per  cord. 


COMMBBCIAL    STATIEmCS    FOR    ST.    JOSEPH    HARBOR,    MICHIGAN,    CALENDAR   YEAR  ENDING 

DECEMBER  31,    1900. 

Entrances  and  clearances. 


Calendar  year. 

Vessels  entered. 

VeaselH  cleared. 

Number. 

Tonnage. 

Number. 

Tonna«:e. 

1890..           

W8 

742 

1,726 

1,676 

1,100 

779 

835 

948 
863 
940 

131,607 
215,334 
707;  285 

1,125.063 
900,000 
327,384 
439,081 
385,915 

1,216,567 
446, 178 
453,  M3 

946 

743 

1,727 

1,575 

1,100 

727 

833 

SA9 

943 

851 

934 

181,895 
215,591 
707,785 

1,125,938 
900,000 
327,837 
435,033 
318,040 

1,114,560 

1891 

1892 

1898 

1894 

1896 

1896 

1897 

1898 

1899 

430,411 
442,419 

1900 

Character  of  vessels. 


Steam 

Sail 

Total 


Number. 


1,763 
111 


Tonnage. 


889,249 
6,713 


895,962 


Maximum  draft,  17  feet  to  railroad  bridge,  11.5  feet  thmughout. 
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Receipts  and  shijrmenUt  hy  vessel^  1900, 

rCompiled  from  statements  furnished  by  W.  S.  Howard,  deputy  collector  of  custoniH  at  St.  Jofieph, 
Mich.,  and  8.  G.  Antisdale,  deputy  collector  of  customs  at  Benton  Harbor,  Mlch.l 


Articles  received. 

Tons. 

Articles  shipped. 

Tons. 

Iron 

120 

2,061 

746 

266 

&4 

2,030 

9& 

100 

6,314 

2,764 

6,772 

42,882 

Fniit,  mlicellRnpoufl  ........ . 

fi9,218 

(dement 

Flour 

85 

Cedar  posts 

Potatoes 

74 

Laths  rrr. 

Cider 

40 

Shingles 

Vinegar 

85 

Lumber 

Merchandise,  miscellaneous 

81,575 

Hides 

Total 

Paper  

Hay  and  feed 

Flour 

Salt 

MerchaTidl"^,  vniffc^iiftneoos 

Total 

68,214 

91,027 

I 

The  Benton  Transit  Company,  doing  a  ^neral  shipping  business,  with  terminal  at 
Chicago,  was  established  during  the  year 


N  N  3. 
IMPROVEMENT  OF  ST.  JOSEPH  RIVER,  MICHIGAN. 

The  purpose  of  this  improvement  is  to  maintain  a  low-water  channel 
3  feet  deep  from  Berrien  Springs,  Mich.,  to  the  mouth  of  the  river  in 
St.  Joseph  Harbor.  Work  was  begun  in  1889  and  has  been  continued 
when  funds  have  been  available.  The  improvement  consists  in  remov- 
ing snags,  closing  secondary  channels,  ana  producing  scour  over  shoals 
by  the  construction  of  wing  dams  of  brush,  logs,  and  stone. 

Owing  to  lack  of  funds,  no  work  was  done  during  the  year  or  is  now 
proposed  for  the  next  fiscal  year. 

ESTIMATE   FOR  FISCAL  YEAR  ENDING  JUNE   30,   1903. 

The  cost  of  improving  the  stream  was  estimated  in  1880  at  $11,300, 
but  that  estimate  related  to  cost  of  original  construction  only. 
Improvements  of  this  character  require  more  or  less  work  each  year, 
ana  the  cost  of  completion  is  wholly  a  matter  of  how  long  the  work  is 
to  be  kept  up  and  the  average  annual  cost  of  doing  it.  In  the  present 
instance  the  mean  annual  expenditure  has  been  ^00,  and  experience 
shows  that  it  is  too  little  to  accomplish  what  the  approved  project 
requires,  but  $750  would  probably  suffice. 

Mon<>y  statement, 

July  1,  1900,  balance  unexpended |9. 89 

June  30,  1901,  amount  expended  during  fiscal  year .80 

July  1,  1901,  balance  unexpended 9. 09 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1901 750.00 

Submitted  in  compliance  w^ith  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harlx)r  act  of  1899. 
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AppropricUions  for  improving  St.  Joseph  River,  Michigan. 

August  11, 1888 $2,500 

September  19,  1890 1,000 

July  13,  1892  (allotment) 1,000 

August  18,  1894 500 

June  3,  1896 500 

Total 5,600 


(Y)MMKRCIAL  STATierTICS  FOR  ST.  JOSEPH  RIVBR,  MICHIGAN,  CALKNDAR   YEAR   ENDING 

DECEMBER  31,  1900. 

[Compiled  from  Htntement  fiimLshed  by  Mr.  £.  A.  Graham,  St.  Joseph,  Mich.] 

The  steamers  May  Graham  and  Tourist  carried  25,000  pasBengers  and  2,419  tons  of 
miscellaneous  freight  between  St.  Joseph  and  Berrien  Springs.  The  boats  draw  34 
and  30  inches,  respectively. 


N  N4. 

IMPROVEMENT  OF  HARBOR  AT  SOUTH  HAVEN,  MICHIGAN. 

The  history  of  this  work  is  carried  to  the  beginning  of  the  year  in  the 
Report  of  the  Chief  of  Engineers  for  1900,  page  3884. 

OPERATIONS   DURING    FISCAL   YEAR   ENDING   JUNE   30,  1901. 

At  the  beginning  of  the  year  operations  upon  repairs  to  and  exten- 
sion of  nortn  oier  were  in  progress  under  formal  contract  with  Smith 
&  Nelson,  of  Muskegon,  Mich.  Owing  to  the  wrecking  of  a  stone 
barge,  this  contract  could  not  be  completed  before  the  expiration  of 
the  contract  limitation  (December  1),  and  by  authority  of  the  Chief  of 
Engineers  the  time  of  completion  was  extended  to  July  1,  1901.  The 
contract  was  actually  completed  upon  June  3,  1901,.  and  has  resulted 
in  the  extension  of  the  north  pier  by  two  cribs,  each  100  by  24  by  16i 
feet,  capped  with  6-foot  superstructure,  and  in  the  thorough  repair 
and  strengthening  of  254  feet  of  this  pier  immediately  adjoining  the 
above  new  work,  at  a  total  cost  of  $25,276.77. 

The  details  of  the  work  under  this  contract  are  contained  in  the 
following  extract  from  the  report  of  the  Assistant  Engineer  F.  W. 
Lehnartz: 

The  pier  extension  involved  the  placing  of  two  cribs,  each  100  feet  long,  24  feet 
wide,  and  16 J  feet  deep,  on  a  pile  foundation  surmounted  by  a  continuous  super- 
structure 6  feet  high.  Previous  to  the  pile  driving  the  site  of  the  crib  had  to  be 
dredged  to  a  depth  of  18  feet  below  zero.  The  fiivt  crib  was  sunk  in  place  on 
August  4,  and  the  second  crib  on  Octol>er  4.  The  driving  of  the  oak  guard  piles,  the 
lacing  of  the  three  horizontal  guanl  timbers  above  water  between  the  outer  end 
Loms  and  of  the  snubbini;  posts,  the  timber  work  of  the  superstructure  except  the 
last  23  feet  of  the  top  course  were  completed  l)efore  the  dose  of  the  w^orking  season. 
The  adjacent  part  of  the  old  pier,  254  feet  in  length,  and  consisting  of  criSj  32  feet 
wide  was  cut  down  to  the  level  of  zero  of  guage.  The  front  wall  wa.s  strengthened 
with  a  row  of  oak  piles,  4  feet  between  centers  from  stations  13-r39  to  15-f-79  and  2 
feet  between  centers  from  stations  15-f  79  to  15^  91,  driven  in  close  contact  with  the 
old  work  and  secured  by  means  of  an  oak  front  wale  and  screw  bolts  and  tie-rods. 
The  new  superstructure,  6  feet  high,  rests  with  the  front  wall  on  the  new  front  piles, 
and  with  the  rear  wall  on  one  of  the  interior  walls  of  the  substructure,  and  is  22  to 23 
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feet  wide.  With  reference  to  the  part  of  the  BubBtructure  projecting  to  the  rear  of 
the  new  superstructure,  it  was  proposed  to  repair  the  top  of  tne  rear  wall  with  anew 
12  by  12  inch  tiinl)er,  to  fill  the  work  with  stone,  and  to  deck  it  from  one  end  to  the 
other  with  6  by  12  inch  timber.  This  plan  was  partly  frustrated  by  the  storm  of 
{September  11,  which  tore  out  the  old  rear  wall  between  stations  13-f-40  and  13H  90 
to  a  depth  of  2  to  4  feet  below  water  and  loosened  the  remainder  of  the  wall  farther 
down,  as  also  the  portion  of  the  wall  between  stations  13-f  90  and  14-f  34,  and  between 
Htations  144  74  and  15-f-14.  In  consequence  of  this  damage  it  was  impracticable  to 
deck  the  projecting  work  between  stations  13+40  and  13-f- 90,  and  as  the  remainder 
of  the  rear  wall  was  iu  danger  of  being  torn  out  by  the  sea  during  some  future  storm, 
it  became  necessary  to  strengthen  it,  which  was  done  by  driving  oak  piles  along  the ' 
lake  face  and  fastenening  them  by  means  of  a  wale  and  tie-rods  to  the  interior  tim- 
l)ers  of  the  pier.  By  this  time  it  had  become  very  late  in  the  season,  and  as  the  con- 
tractors lost  their  stone  scows  while  passing  through  Sturgeon  Bay  Canal,  they  were 
unable  to  complete  the  work  before  winter  and  suspend^  operations  on  December 
11,  after  having  put  a  temporary  deck  on  the  new  superstructure  for  its  protection. 
Operations  were  resumed  May  14,  the  temporary  deck  on  the  superstructure  was 
removed,  the  cross  timbers  in  the  low  projecting  work  of  the  old  pier  were  leveled 
up,  the  entire  structure  from  station  13-f  40  to  trie  outer  end  of  the  new  crib  work 
was  filled  with  stone  to  the  top,  and  the  superstructure  was  decked  with  3  by  12  inch 
plank,  and  the  low  work  in  the  rear  between  stations  13-f-98  and  15+93.5  with 
o  by  12  inch  timbers.     The  date  of  completion  of  the  contract  was  June  3. 

CX^NDITION   OF  WORKS,    JUNE   30,    1901. 

The  north  pier  consists  of  987  feet  of  pile  work  and  806  feet  of  crib 
work,  has  a  total  len^h  of  1,793  feet,  and  projects  910  feet  beyond 
the  shore  line.  It  is  in  fair  condition,  except  tnat  the  filling  in  524 
feet  of  the  pile  work  has  settled  badly  and  that  the  top  timbers  of  the 
remainder  of  the  pile  work  are  somewhat  rotten. 

The  south  pier,  beginning  at  the  inner  end,  consists  of  997  feet  of 
pile  work,  556  feet  of  crib  work,  179  feet  of  sheet-pile  pier,  and  50  feet 
of  crib  work;  has  a  total  length  of  1,782  feet,  and  projects  710  feet 
beyond  the  shore  line.  The  pier  is  in  ^ood  condition,  except  that  143 
feet  of  the  pile  work  needs  additional  hlling. 

The  channel  between  the  piers  has  never  been  dredged  to  its  full 
capacity,  and  this  should  be  done.  The  channel  in  the  river  to  the 
highway  bridge  is  narrow  and  needs  widening  and  deepening. 

WORK   PROPOSED   FOR  NEXT  FISCAL  YEAR. 

An  allotment  of  $1,000  from  the  appropriation  for  emergencies  in 
river  and  harbor  works,  act  of  June  6,  1900,  together  with  available 
balance  of  the  appropriation  for  this  harbor,  will  be  expended  in  the 
restoration  of  the  depth  and  width  of  the  main  channel  by  dredging 
under  formal  contract  with  Samuel  O.  Dixon,  of  Milwaukee,  Wis., 
dated  May  1,  1901. 

ESTIMATE   OF   FUNDS  FOR  FISCAL   YEAR   ENDING   JUNE   30,    1903. 

So  far  as  new  construction  goes,  the  existing  project  is  completed. 
Dredging  will,  however,  continue  to  be  a  large  annual  expense  until 
the  piers  are  extended  at  least  as  far  as  the  14-foot  contour  of  Lake 
Micnigan.     The  following  estimate  for  maintenance  is- submitted: 

Refilling  667  linear  feet  of  pile  piere  and  minor  repairs |2, 000 

Dredging 10,000 

12,000 
Contingencies 1, 200 

Total 13,200 
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The  harbor  is  in  the  Grand  Haven,  Mich.,  collection  district,  which  city  is  the 
nearest  port  of  entry. 

Original  estimated  cost  of  the  work,  1866,  amended  in  1869,  1872,  1892, 

and  1898 $317,000.00 

Whole  amount  expended  to  June  30, 1901 296,863.30 

Money  atdtement, 

Julyl,  1900,  balance  unexpended $32,021,80 

March  21,  1901,  amount  allotted  from  appropriation  for  emeigencies  in 
river  and  harbor  works,  act  of  June  6,  1900 1, 000. 00 

33,021.80 
June  30, 1901,  amount  expended  during  fiscal  year 30, 885. 10 

Julyl,  1901,  balance  unexpended 2,136.70 

July  1,  1901,  amount  covered  by  uncompleted  contracts 2, 000. 00 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,.  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  Julyl,  1901 13,200.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


Appropriaivma  fvr  improving  harbor  at  South  Haven,  Mick. 


March  2,1867 $43,000 

July  11, 1870 10,000 

March  3,1871 15,000 

June  10,1872 12,000 

March  3, 1873 20,000 

June  23, 1874 10,000 

March  3, 1875 10,000 

August  14, 1876 10,000 

June  18,1878 12,000 

March  3, 1879 7,500 

June  14,1880 5,000 

March3,1881 5,000 


August2,1882 $10,000 

July  5, 1884 7,500 

Augusts,  1886 5,000 

August  11, 1888 10,000 

September  19,1890 15,000 

July  13,1892 10,000 

August  18, 1894 20,000 

June  3, 1896 15,000 

March  3, 1899 45,000 

June  6, 1900  (allotment) 1, 000 

Total 298,000 


ABSTRACT  OF  CONTRACTS  IN  FORCE  FOR  IMPROVING  HARBOR  AT  SOUTH  HAVEN,  MICH. 

Dredging. 

Contractor:  Green's  Dredging  Company. 

Date  of  contract:  March  24,  1900. 

Date  of  approval:  April  12,  1900. 

Date  of  beginning:  April  29,  1900. 

Date  of  expiration:  September  30,  1900. 

Rates:  16^  cents  per  cubic  yard  for  dredging,  and  $3  per  mile  for  transfer  of  plant. 

Contractor:  Samuel  O.  Dixon. 
Date  of  contract:  May  1,  1901. 
Date  of  approval:  May  11,  1901. 
Date  of  beginning:  May  30,  1901. 
Date  of  expiration:  October  15,  1901. 
Rate:  13  cents  per  cubic  yard. 

Extension  and  repair  of  pier. 

Contractors:  Smith  <&  Nelson. 

Date  of  contract:  February  13,  1900. 

Date  of  approval:  March  3,  1900. 

Date  of  beginning:  May  1,  1900. 

Date  of  expiration:  December  1,  1900;  extended  to  July  1,  1901. 
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Rates:  Cuttinjf  down  old  work  at  $2  per  linear  foot;  dreclging,  at  40  cents  per  cubic 
yard;  foundation  piles,  at  50  cents  per  linear  foot;  white-oak  round  piles,  at  50  cents 
per  linear  foot;  white-oak  timber,  at  $50  per  M  feet  B.  M. ;  white-pine  timber,  at 
|29  per  M  feet  B.  M.;  hemlock  timber,  at  $23  per  M  feet  B.  M.;  white-pine  plank, 
at  $26  per  M  feet  B.  M. ;  drift  bolts,  screw  bolts,  tie  rods,  and  spikes,  at  4  cents  per 
pound;  stone,  at  $7.75  per  cord. 


COMMERCIAL  STATICTICS  FOR  SOUTH  HAVEN  HARBOR,  MICHKJAN,  CALENDAR  YEAR  ENDING 

DECEMBER   31,  1900. 

E7UraTU'4,'s  and  clearnnres. 


CalendHr  year. 


I  Number.  I  Tonnage. 


1889  (estimated) 1,080  1. 

1890 2,246  I 

1891 2,994 

1892 3,060  , 

1893 8,822 

1894 3,246  ' 


'201,380 
212,160 
251,730 
228,246 


(^leiidar  yuiir. 


1895 
1896 
1897 
1898 
1899 
1900 


Number.    Tonnage. 


3,222 
1,218 
1,266 
771 
682 
1,231 


238.000 
843.016 
351,000 
322,620 
276,117 
407,289 


Character  of  resseU. 

Number. 

Tonua|?e. 

Steam 

997 
234 

396,125 
9,164 

Sail 

Total 

1,231 

407,289 

Maximum  draft,  10.4  feet. 

Receipts  and  shijnnents  by  veMelj  1900. 
[C!omp{Ied  from  atatemeut  furnished  by  the  deputy  collector  of  cuHtoms  at  South  Haven,  Mich.] 


Articles  received. 

Tons. 

Articles  shipped. 

Tons. 

Stone 

3,300 

6,610 

95 

111 

7,233 

Live  stock   .     . 

82 

Lumber 

Fruit,  miscellaneous 

20,623 
5,254 

Live  stock 

Merchandise,  miscellaneous. 

Grain  ... 

Total 

Merchandise,  miscellaneous 

25,950 

Total 

17,249 

During  the  season  of  1900  the  H.  W.  Williams  Transportation  Company  carried 
100,000  passengers  between  South  Haven  and  Chicago. 

During  the  past  spring  the  Dunkley  Line  of  steamers,  doing  a  passenger  ami  freight 
business  between  South  Haven  and  Chicago,  was  established. 


N  N5. 

IMPROVEMENT  OF  SAUGATUCK  HARBOR,  MICHIGAN. 

The  account  of  this  improvement  is  brought  to  the  beginning  of  the 
fiscal  3'ear  in  the  Report  of  the  Chief  of  Engineers  for  1900,  page  3887. 

OPERATIONS   DURING   FISCAL   YEAR   ENDING   JUNE   30,  1901. 

These  have  been  restricted  to  the  customary  dredging.     Under  con- 
tract with  Green's  Dredging  Company,  the  cl^annel,  upon  which  work 
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had  been  done  near  the  close  of  the  last  fiscal  year,  was,  between  July 
10  and  August  2,  further  extended  by  a  cut  12  feet  deep,  50  feet  wide, 
and  170  feet  long  through  the  shoal  in  front  of  the  entrance,  and  a  cut 
25  feet  wide  and  11.6  feet  deep  through  the  inner  shoals  for  a  distance 
of  3,200  linear  feet.  The  total  dredged  was  13,867  cubic  yards,  and 
the  harbor  was  thereby  rendered  navigable  to  the  usual  extent  for  the 
remainder  of  the  season.  When  examined,  April  29  to  May  1, 
the  shoal  at  the  entrance  showed  a  depth  of  but  2.3  feet,  and  inside  the 

giers  the  depth  varied  from  5  to  7.8  feet.  Under  an  allotment  of 
5,000  from  the  appropriation  for  emergencies  in  river  and  harbor 
works,  act  of  June  6,  1900,  dredging  operations  under  contract  with 
Samuel  O.  Dixon,  of  Milwaukee,  Wis.,  were  resumed  upon  June  10, 
and  by  the  close  of  the  year  22,549  cubic  yards  had  been  removed. 
A  cut  50  feet  wide  and  12  feet  deep  at  the  prevailing  stage  had  been 
made  through  the  outer  bar  for  a  length  of  900  feet  outward  from  the 
end  of  the  south  pier,  and  a  cut  25  feet  wide  and  10  feet  deep  at  pre- 
vailing stage  had  been  made  inside  for  a  length  of  1,250  feet.  Although 
the  contract  remained  unfinished,  at  the  close  of  the  year  the  usual 
traffic  was  once  more  in  progress. 

CONDITION   OF  WOttK   ON  JUNE   30,  1901. 

This  remains  as  described  in  the  report  of  the  Chief  of  Engineers 
for  1900,  page  3888. 

WORK   PROPOSED   FOR   NEXT   FISCAL   YEAR. 

Dredging  under  the  contract  with  Samuel  O.  Dixon  will  be  con- 
tinued to  the  extent  permitted  by  available  funds. 

ESTIMATE   OF   FUNDS   FOR   FISCAL   YEAR   ENDING   JUNE    30,  1903. 

As  the  adopted  project  for  the  improvement  of  Kalamazoo  River 
involves  the  abandonment  of  the  present  mouth  of  the  river,  which 
constitutes  the  harbor  of  Saugatuck,  no  steps  are  proposed  for  the 
repairs  of  the  existing  harbor  structures,  and  funds  are  asked  for  only 
for  the  purpose  of  temporarily  maintaining  the  present  outlet  by 
dredging.  Until  -funds  become  available  for  carrying  out  the  Kala- 
mazoo Kiver  project,  the  condition  of  aflFairs  at  Saugatuck  harbor  will 
continue  to  grow  worse,  and  the  amount  necessary  to  expend  annualljr 
for  temporaiy  relief  by  dredging  will  increase.  The  customary  esti- 
mate for  this  purpose  tor  several  years  past  has  been  $10,000,  but  the 
conditions  that  have  existed  this  season  indicate  that  to  give  the  com- 
merce at  this  harbor  a  reasonably  stife  and  free  outlet  during  the  sea- 
sons of  1902  and  1903  will  require  no  less  than  $15,000. 

The  harbor  is  in  the  collection  <listrict  of  Grand  Haven,  Mich,,  which  city  is  the 
nearest  port  of  entry. 

Original  estimated  cost  of  work,  1867,  modified  in  1869,  1870,  1875,  and 

1892 1175,699.46 

Whole  amount  expended  to  June  30,  1901 176,826.90 
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Money  statement. 

July  1,  1900,  balance  unexpended $567.69 

Allotments  from  appropriation  for  emeigencies  in  river  and  harbor 
works,  act  of  June  6,  1900: 

July  2,  1900 $2,500.00 

March  21,  1901 6,000.00 

7,600.00 


8,067.69 
June  30,  1901,  amount  expended  during  fiscal  year 2, 965. 59 

July  1,  1901,  balance  unexpended 5, 112. 10 

July  1,  1901,  outstanding  liabilities 103.00 

July  1,  1901,  balance  available 6,009.10 


July  1, 1901,  amount  covered  by  uncompleted  contracts 5, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1901 : 15,000.00 

Submitted  in  compliance  with  req|uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


Appropriations  for  improving  harbor  at  Saugaiuck,  Mich, 
July  26,  1868  (allotment) $23,900     March  3,1881 $5,000 


April  10,  1869  (allotment) 6, 039 

July  11,  1870 10,000 

March  3,  1871 10,000 

June  10,  1872 15,000 


August2,  1882 8,000 

July  6,  1884 4,000 

August  6, 1886 8,000 

August  11,  1888 5,000 


March  3,  1873 10,000  |  July  13,  1892 5,000 

June  23,  1874 10,000     August  18,  1894 12,000 

March  3,  1875 10,000  |  June  3, 1896 10,000 

August  14,  1876 3,000     March  3,  1899 7,000 

June  18,  1878 2,600  t  June  6,  1900  (allotments) 7,500 

March  3,  1879 5,000                                                           

June  14,  1880 6,000               Total 181,939 


ABSTRACT  OF  CONTRACTS   IN   FORCE   FOR   IMPROVING    HARBOR   AT  8AUGATUCK,    MICH. 

Dredging, 

Contractor:  Green's  Dredging  Company. 

Date  of  contract:  March  24,  1900. 

Date  of  approval:  April  12,  1900. 

Date  of  beginning:  April  29,  1900. 

Date  of  expiration:  September  30,  1900. 

Rates:  16i  cents  per  cubic  yard  for  dredging  and  $13  per  mile  for  transfer  of  plant. 

Contractor:  Samuel  O.  Dixon. 
Date  of  contract:  May  1,  1901. 
Date  of  approval:  May  11,  1901. 
Date  of  beginning:  May  30,  1901. 
Date  of  expiration:  October  16,  1901. 
Rate:  13  cents  per  cubic  yard. 

ENG  1901 194 


Digitized  by  VjOOQIC 


8090       REPORT    (  F   THE    CHIEF    OF   ENGINEERS,   U.   8.   ARMY. 

CUMMKKCIAL  HTATI8TICS   PUR  SAUGATUCK    HARBOR,  MICHIGAN,  FOR  THE  CALENDAR  YEAR 
ENDING   DECEMBER  31,   1900. 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Toima^re.   !            Calendar  year. 

Number. 

Tonna«:e. 

1888 

262 
814 
178 
492 

626 
862 

182,400 
76,300  1 

1895 

1,256 
848 
586 
1,829 
1,190 
1.859 

134,948 

1889 

1896 

158,190 

1890 

42,000  ; 
120,000 
(a) 

162,632 
106,000 

1897 

70,860 

1891  

1898 

128,825 

1892 

1899 

88,286 

1898 

1900 

120,946 

1894 

u  Not  stated. 
Character  of  vessels. 

Number. 

Tonna«re. 

HU^m 

1,827 
582 

110,428 

Sail - ---- 

10,518 

Total 

1,859 

120,946 

Maximum  draft,  5  feet. 

Receipts  and  shipments  by  vessel^  1900. 
[Compiled  from  statement  furnished  by  Messrs.  Griffin  <Se  Henry,  of  Saugatuck,  Mich.] 


Articles  received. 

Tons. 

Articles  shipped. 

Tons, 

Coal 

8,000 
130 
1.750 
20 
125 
30 
766 

LlveBtock 

18 

Lime  and  cement 

Plgh 

18 

Lumber 

Potatoes 

Apples 

37 

Cedar  posts 

277 

Shingles 

Peaches 

5,185 

Laths 

Fruit,  miscellaneous 

1,248 
22 

Merchandise,  miscellaneous 

Farm  products,  miscellaneous 

1          Total 

Total 

5,811 

6,795 

1 

N  N  6. 

IMPROVEMENT  OF  KALAMAZOO  RIVER,  MICHIGAN. 

The  river  and  harbor  act  of  June  3, 1896,  provided  the  following  in 
relation  to  this  proposed  improvement: 

Improving  Kalamazoo  River,  Michigan,  from  Lake  Michigan  to  Saugatuck,  in 
accordance  with  the  alternative  project  submitted  January  twenty-eighth,  eighteen 
hundred  and  ninety-Bix,  five  thousand  dollars. 

The  act  of  March  3,  1899,  appropriated  $10,000  for  continuing  the 
improvement. 

The  alternative  project  referred  to  is  printed  in  the  report  of  the 
Chief  of  Engineers  for  1896,  pa^es  2741  to  2743,  the  purpose  being  to 
establish  a  snorter  and  more  easily  maintained  line  of  water  communi- 
cation from  Saugatuck  to  Lake  Michigan  than  that  now  aiforded  through 
Saugatuck  Har£)r.     It  provides  for  dredging  the  river  from  the  town 
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to  a  point  H  miles  below  it,  and  thence,  making  a  new  cut  12  feet  deep, 
through  to  Lake  Michigan. 

The  essential  feature  is  the  cut  from  river  to  lake  and  the  construc- 
tion of  revetments  and  piers  that  are  necessary  for  giving  any  degree 
of  permanence.  The  appropriations  thus  far  made  are  entirely  inade- 
quate for  the  work  under  the  project,  and  nothing  has  been  done  or  is 
now  proposed,  the  funds  being  held  in  reserve  until  such  time  as  the 
amount  made  available  by  Congress  will  justify  the  commencement  of 
the  work. 

ESTIMATE  OF  FUNDS  FOR  FISCAL  YEAR  ENDING  JuNE  30,  1903. 

The  present  revised  estimate  of  cost  is  $260,000.  Before  beginning 
work  under  the  pFojec*t  it  is  essential  to  have  funds  available  for  com- 
pleting the  cut,  tor  revetting  its  banks,  and  for  extending  the  piers  to 
a  depth  of  10  feet  in  Lake  Michigan.  For  these  purposes  the  sum  of 
at  least  $200,000  would  be  required.  The  execution  of  this  project  is 
complicated  by  the  fact  that  the  old  outlet  must  be  maintained  until 
the  new  is  read^  for  use  and  that  as  soon  as  a  cut  is  made  through 
from  Lake  Michigan  to  the  river  the  old  outlet  will  deteriorate  rapidly. 
An  attempt  to  open  the  new  cut  before  funds  are  available  for  giving 
a  channel  at  least  as  good  as  that  which  can  be  maintained  in  the  present 
outlet  would  result  in  a  practical  closing  of  the  harbor.  These  condi- 
tions make  this  work  one  in  which  it  is  particularly  desirable  to  have 
the  completion  of  the  project  provided  for  before  beginning  work,  and 
the  continuing  contract  system  would  seem  to  be  especially  applicable 
to  it. 

The  expediency  of  providing  for  this  improvement  at  an  early  date 
may  be  inferred  from  the  report  on  Saugatuck  Harbor,  above.  The 
necessary  annual  expense  of  maintaining  that  harbor  will  continue  until 
its  abandonment  is  made  possible  by  the  creation  of  the  new  harbor. 

Money  statement. 

July  1,  1900,  balance  unexpended $14,980.78 

June  30,  1901,  amount  expended  during  fiscal  year .27 

July  1,  1901,  balance  unexpended 14,980.51 

Amount  (estimated)  required  for  completion  of  existing  project 235, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 200, 000. 00 

Submitted  in  compliance  with  requirement  of  sundry  civil  act  of  June 

4,  1897. 


AppropriodiiuyM  for  impromng  KcUanuuoo  River,  Michigan. 

Junes,  1896 $5,000 

March  3,  1899 10,000 

Total 15,000 
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IMPROVEMENT  OF  HARBOR  AT  HOLLAND  (BLACK  LAKE),  MICHIGAN. 

The  last  annual  report  is  contained  in  Report  of  the  Chief  of  Engi- 
neers for  1900,  page  3891. 

OPERATIONS   DURING   FISCAL  YEAR  ENDING  JUNE   30,    1901. 

Soundings  made  April  13-15  showed  that  the  channel  had  again 
shoaled  to  a  depth  of  10.5  feet  at  the  entrance,  with  but  little  more 
inside.  The  available  funds  consisted  of  the  balance  of  the  general 
appropriation  and  of  an  allotment  of  $1,000  from  the  emergency  river 
and  harbor  act  of  June  6, 1900.  These  funds  have  been  expended  in 
dredging  to  restore  a  navigable  channel  of  13  feet  depth  under  formal 
contract  with  Samuel  O.  Dixon,  of  Milwaukee,  Wis.  A  total  of 
20,702  cubic  yards  was  dredged  between  May  21  and  June  15,  the 
date  of  completion  of  the  work.  The  restored  channel  should  endure 
for  the  rest  of  the  present  season  of  navigation. 

CONDITION  OF  WORKS  ON  JUNE  30,    1901. 

The  north  pier  consists  of  255  feet  of  cribwork  built  between  1875 
and  1880  and  in  need  of  reconstruction  above  water,  462  feet  of  crib- 
work  rebuilt  during  recent  years  with  sheet  piles  in  front,  547  feet  of 
pile  work  sheet  piled  in  front  and  in  good  condition,  and  of  590  feet 
of  pile  work  at  tne  inner  end  in  wrecked  condition  and  in  need  of  being 
rebuilt  at  the  earliest  opportunity.  About  50  feet  of  the  pier  at  the 
east  end  is  occupied  by  the  Pere  Marquette  Railroad.  The  pier  is 
1,854  feet  long  and  projects  520  feet  beyond  the  shore  line. 

The  south  pier  consists  of  205  feet  of  cribwork  built  between  1875 
and  1880  and  in  need  of  reconstruction  above  water,  345  feet  of  crib- 
work sheet  piled  in  front,  148  feet  of  cribwork  and  13  feet  of  pile 
work  rebuilt  during  recent  years  with  sheet  piles  in  front  and  new 
superstructure,  468  feet  of  pile  work  with  new  sheet  piling  in  front, 
and  512  feet  of  pile  work  at  the  inner  end  in  need  of  sheet  piling. 
The  pier  is  1,691  feet  long  and  projects  685  feet  beyond  the  shoreline. 

WORK   PROPOSED   FOR  NEXT   FISCAL  YEAR. 

Funds  having  been  exhausted,  no  work  can  be  done  until  a  new 
appropriation  is  made  by  Congress. 

ESTIMATE   OF   FUNDS  FOR   FISCAL  YEAR   ENDING  JUNE   30,  1903. 

The  approved  project  provides  for  extending  the  north  pier  800  feet 
and  the  south  pier  700  feet.  Four  hundred  feet  of  each  pier  should 
be  built  this  year,  and  the  estimate  for  this  work  is  $85,800.  Under 
the  head  of  maintenance  an  estimate  is  submitted  for  rebuilding  1,102 
linear  feet  of  pile  work  in  the  two  piers,  at  a  cost  of  $27,500;  rebuild- 
ing 420  linear  feet  of  superstructure,  at  a  cost  of  $7,000,  and  for 
dredging,  $11,000,  the  total  estimate  for  the  year  being  ^131, 300. 

A  poi*tion  of  the  inner  end  of  the  north  pier  has  been  occupied  by 
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the  Pere  Marquette  Railroad  Company  without  authority.  The  com- 
pany has  been  notified  to  obtain  the  necessar}^  permit,  and  application 
to  the  Secretary  of  War  for  the  same  is  now  in  preparation. 

The  harbor  is  in  the  collection  district  of  Grand  Haven,  Mich.,  which  place  is  the 
nearest  port  of  entry. 

Original  estimated  cost  of  the  work,  1866,  amended  in  1873,  1879,  1884, 

and  1892 1291,615.31 

Estimated  cost  of  modified  project  of  1899 240,000.00 

Whole  amount  expended  to  June  30, 1901 342,387.65 

Money  statement, 

July  1,  1900,  balance  unexpended $3,932.46 

March  21,  1901,  amount  allotted  from  appropriation  for  emergencies  in 


river  and  harbor  works. 


June  30, 1901,  amount  expended  during  fiscal  year. 


July  1, 1901,  balance  unexpended 

July  1, 1901,  outstanding  liabilities 

July  1, 1901,  balance  available 

July  1, 1901,  amount  covered  by  uncompleted  contracts. 


1,000.00 

4,932.46 
4,205.99 

726. 47 
56.33 

670. 14 

372.63 


Amount  (estimated)  required  for  completion  of  existing  project 202, 500. 00 

idee"  -     -      - 


Amount  that  can  be  profitably  expended  in  fiscal  year  end- 
ing June  30,  1903,  m  addition  to  the  bajance  expended 
JuTv  1, 1901: 

For  works  of  improvement $85, 800. 00 

For  maintenance  of  improvement 45, 500. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


131,300.00 


Appropriations  for  improving  harhor  at  Holland  (Black  Lake),  Mich. 


Slack  Ijake: 

August  30, 1852 » $8,000.00 

June  23, 1866 55,615.31 

March  2,1867 61,000.00 

July  11,1870 10,000.00 

March  3, 1871 10,000.00 

June  10, 1872 ,10,000.00 

March  3, 1873 12,000.00 

June  23, 1874 15,000.00 

March  3, 1875 15,000.00 

August  14, 1876 15,000.00 

June  18, 1878 10,000.00 

March  3, 1879 6,000.00 

June  14, 1880 6,000.00 

March  3,1881 6,000.00 

A  ugust  2, 1 882 1 0, 000. 00 

July  5, 1884 15,000.00 


Black  Lake^— Continued: 

August  5, 1886 $5,000.00 

August  11, 1888 5,000.00 

September  19, 1890 10, 000. 00 

Holland: 

July  13, 1892 5,000.00 

August  18, 1894 15,000.00 

June  3, 1896 10,000.00 

March  3, 1899 37,500.00 

June  6, 1900  (allotment)*  1, 000. 00 


Total 343,115.31 

Amount  carried    to   surplus 
fund 1.19 


343, 114. 12 


^  Allotment  made  for  maintenance. 
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Dredging. 

Contractor:  Green's  Dredging  Company. 

Date  of  contract:  March  24,  1900. 

Date  of  approval:  April  12,  1900. 

Date  of  beginning:  April  29,  1900. 

Date  of  expiration:  September  30,  1900. 

Rates:  16^  cents  per  cubic  yard  for  dredging  and  $3  per  mile  for  transfer  of  plant. 

Contractor:  Samuel  O.  Dixon. 
Date  of  contract:  May  1,  1901. 
Date  of  approval:  May  11,  1901. 
Date  of  beginning:  May  30,  1901. 
Date  of  expiration:  October  15,  1901. 
Rate:  18  cents  per  cubic  yard. 


COMMERCIAL   STATISTICS    FOR   HOLLAND    ( BLACK    LAKB)     HARBOR,    MICHIGAN,    CALENDAR 
YEAR  ENDING   DECEMBER  31,    1900. 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Tonnage. 

Calendar  year. 

Number. 

Tonnage. 

1889 

1,087 

%. 

2,800 
2,060 
1,816 

80,790 

(a) 

178,300 
200,000 
315, 150 
159,657 

1896 

809 
408 
456 
538 
527 
862 

210,299 

1890 

1896 

269,182 
153,852 

1891 

1897 

1892 

1898 

163, 119 

1893 

1899 

354,718 

1894 

1900 

a  Not  stated. 
Character  of  vessels. 

Number. 

Tonnage. 

steam - 

746 
116 

347,818 

Sail 

^ 

6,900 

Total 

862 

854,718 

Maximum  draft,  13  feet. 

Receipts  and  shipments  by  vessel,  1900, 
[Compiled  from  statement  furnished  by  L.  T.  Kanters,  deputy  collector  of  customs  at  Holland,  Mich.] 


Articles  received. 

Tons. 

Articles  shipped. 

Tons. 

Hav  and  feed 

217 
230 
8,948 
676 
430 
330 
395 
45 
21,870 

Furniture     

8,580 
250 

Lime  and  cement 

Machinery 

T-iiTnV»or 

Stone 

800 

Shinirles 

Hay  and  feed 

889 

Laths 

Leather  and  hides 

4,523 

Leather  and  hides 

Grain  and  flour 

550 

Qrain  and  flour 

Farm  products,  miscellaneous 

785 

Fruit,  miscellaneous 

Fruit,  miscellaheous 

2,860 

Merchandise,  miscellaneous. .,,,,-,. 

9,850 

Total 

Total 

33.141 

23,087 

During  the  year  the  Pere  Marquette  Kailroad  Company  established  a  daily  steam- 
boat line  between  Holland  and  Milwaukee  to  do  a  combined  freight  and  passenger 
business.    Fifteen  thousand  passengers  were  carried  the  first  season. 
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N  N  8. 

IMPROVEMENT  OF  HARBOR  AT  GRAND  HAVEN,  MICHIGAN. 

The  last  repoi-t  is  found  in  the  report  of  the  Chief  of  Engineers  for 
1900,  page  3896. 

OPERATIONS  DURING   FISCAL  YEAR  ENDING  JUNE   30,  1901. 

Nothing  was  done  except  minor  repairs  to  wale  and  timbers  of  super- 
structure of  south  pier  at  station  31+42  E.,  where  a  length  of  16  feet 
of  the  pier  had  been  injured  upon  November  21,  1900,  Dy  the  steam 
barge  K(jbt,  C,  Wente.  The  material  for  repairs  was  furnished  by  the 
owners  of  the  steamer.  Work  was  begun  on  June  17  and  had  almost 
been  completed  at  the  close  of  the  year. 

Funds  are  available  for  an  extension  of  the  south  pier  by  100  feet, 
but  as  the  harbor  is  in  good  condition  it  will  probably  be  wise  to  post- 
pone work  until  funds  are  also  made  available  for  the  extension  of  the 
north  pier  by  150  feet,  as  contemplated  in  the  approved  project. 

An  automatic  gauge  is  maintained  at  this  harbor.  A  record  of  its 
readings  for  the  year  is  appended  to  this  report.. 

CONDITIONS  OF  WORKS  ON  JUNE   30,    1901. 

The  piers  remain  as  described  in  the  last  annual  report,  page  3896, 
except  that  the  binding  timber  holding  the  screw  bolts  in  the  front 
wall  of  the  pile  work  of  the  south  pier  between  stations  20  and  25+30 
has  become  unserviceable  through  age  and  decay,  and  that  the  filling 
in  the  south  pier  near  shore  line  has  settled  below  the  water  surface 
and  permits  the  sand  in  motion  along  the  shore  to  be  washed  through 
the  pier  into  the  channel. 

Soundings  made  June  1^14  showed  the  following  actual  depths  at 
a  stage  of  —0.7  foot:  Outside  on  the  southern  approach  to  the  entrance, 
20  feet;  on  the  shoalest  point  of  the  bar,  in  front  of  the  entrance, 
14.5  feet;  and  on  the  northern  approach,  19  feet.  At  the  end  of  the 
piers  the  depth  in  the  middle  of  the  channel  was  16.4  feet,  with  a  depth 
of  not  less  tnan  17  feet  for  a  width  of  100  feet  next  to  the  south  pier. 
Farther  in  the  depth  increased  to  20  feet  and  more. 

WORK   PROPOSED   FOR  NEXT   FISCAL  YEAR. 

The  repairs  of  the  break  in  the  south  pier  near  station  31+12, 
caused  by  the  steam  barge  Wente^  will  be  completed. 

The  binder  in  the  pile  work  of  the  south  pier  between  stations  20 
and  25+30  will  be  renewed,  and  the  south  pier  near  shore  line  will  be 
refilled  with  stone.  The  cost  of  these  repairs  will  be  paid  from  the 
funds  now  available. 

The  channel  at  the  harbor  entrance  will  be  improved  by  dredging 
under  the  contract  with  Samuel  O.  Dixon. 

The  remainder  of  the  available  funds  will  be  reserved  for  the  con- 
struction of  the  100- foot  extension  of  the  south  pier,  which  work  will 
be  postponed  until  funds  become  available  for  the  construction  of  the 
150  feet  of  extension  to  the  ilorth  pier  contemplated  b}'  the  approved 
project. 


Digitized  by  VjOOQIC 


3096      REPORT   OF  THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 


ESTIMATE  OF  FUNDS  FOR  FISCAL  YEAR  ENDING  JUNE  30,  1903. 

To  complete  the  project,  apj^ropriation  should  be  made  for  extend- 
ing north  pier-  and  for  restraining  the  drift  of  sand  over  piers  and 
revetmetits.    The  estimate  for  pier  extension  is  $27,600. 

For  maintenance  the  estimate  is  as  follows: 

Repairing  610  feet  of  north  pier $10,000 

Refilling  piers,  minor  repairs,  and  dredging 10, 000 

Total 20,000 

Monthly  record  of  Grand  Haven  axUomatic  gauge  for  the  fUoal  year  July  i,  1900^  to 

June  SO,  1901. 
[The  zero  of  gauge  is  8.06  feet  below  high  water  of  1688.] 


Date. 


July.... 
August 

September. , 

October  .... 
November., 
December . , 


1900. 


January.. 
February . 

March 

April 

May 

June 


1901. 


Sum. 


Num- 
ber of 
days. 


Sum  for 
month. 


Monthly 
mean. 


Feet. 

-  80.107 

-  24.186 

-  24.784 

-  26.320 

-  27.478 

-  88.541 


-  45.206 

-  42.160 

-  41.781 

-  29.741 

-  19.088 

-  16.218 


-864.489 


Feet. 
-0.971 

-  .780 

-  .824 

-  .849 

-  .916 
-1.243 


-1.458 
-1.505 
-1.848 

-  .991 

-  .614 

-  .607 


Highest  reading. 


Day.      Reading. 


July  20 
Aug.  20 

Sept  11 

Oct.  7 
Nov.  21 
Dec.  28 


Jan.  16 
Feb.  8 
Mar.  20 
Apr.  80 
May  23 
/June  26 
\June  28 


Aug.  20 


FM,. 
-0.80 
+  .49 

+  .28 

-  .25 
+  .18 

-  .60 


-  .96 

-  .47 

-  .60 


Lowest  reading. 


Day.      Reading. 


July  7 
Aug.  20 
rsept.  28 
[Sept.  90 
Oct  17 
Nov.  12 
Dec.  80 


Jan.  26 
Feb.  28 
Mar.  8 
Apr.     6 


+  .87  !  May    2 


X-» 


une28 


+  .49    Dec.  30 


FeeL 
-2.06 
-1.60 
-1.80 
-1.30 
-1.40 
-1.65 
-2.20 


-1.98 
-1.84 
-2.12 
-1.54 
-1.02 

-1.70 


-2.02 


Mean  daily  stage  for  year,  —864.489+365  —  -0.999  foot 

On  November  21,  1900,  the  steam  barge  Robert  C.  WerUe  collided 
with  the  south  revetment  near  station  31  +  40,  breaking  the  front 
wale  and  the  walls  of  the^  superstructure  for  a  length  of  16  feet.  The 
owners  of  the  barge  furnished  the  material  for  the  repair  of  this  injury 
and  the  repairs  were  made  in  June,  1901. 

This  harbor  is  the  port  of  entry  for  the  Grand  Haven  collection  district. 

Original  estimated  cost  of  work,  1866,  amended  in  1880, 1890,  and  1892.  $804, 366. 15 
Whole  amount  expended  to  June  30,  1901 762,336.29 

Money  statement. 

July  1,  1900,  balance  unexpended 118,552.27 

June  30,  1901,  amount  expended  during  fiscal  year 1, 522. 41 

July  1,  1901,  balance  unexpended 17,029.86 

July  1,  1901,  outstanding  habilities 195.01 

July  1,  1901,  balance  available 16,834.85 


July  1,  1901,  amount  covered  by  imcompleted  contracts 2, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  end- 
ing June  30,  1903,  in  addition  to  the  balance  unexpended 
July  1,  1901: . 

For  works  of  improvement $27, 500. 00 

For  maintenance  of  improvement 20, 000. 00 

47,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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ApproprvaiioM  for  improving  harbor  of  Grand  Haven,  Mich. 


Angast  30,  1852   (mouth  of 

Grand  River) $2,000.00 

June23,  1866 65,000.00 

March    2,    1867    (mouth    of 

Grand  River) 40,000.00 

April  10, 1869  ( allotment) ...  1, 866. 15 

July  11,  1870 10,000.00 

1870  (allotment) 500. 00 

March  3,  1871 6,000.00 

June  10,  1872 15,000.00 

March  3,  1873 75,000.00 

June23,  1874 50,000.00 

August  14,  1876 15,000.00 

June  18,  1878 15,000.00 


March  3,  1879 $9,000.00 

June  14,  1880 50,000.00 

MarchS,  1881 50,000.00 

August  2,  1882 40,000.00 

July  5,  1884 50,000.00 

August5,  1886 30,000.00 

August  11,  1888 25,000.00 

September  19,  1890 75,000.00 

July  13,  1892 90,000.00 

August  18,  1894 25,000.00 

June3,  1896 20,000.00 

March  3,  1899 10,000.00 

Total 769,366.15 


ABSTRACT  OF  CONTRACTS   IN    FORCE   FOR    IMPROVING   HARBOR   AT  GRAND  HAVEN,    MICH. 

Dredging. 

Contractor:  Green's  Dredging  Company. 

Date  of  contract:  March  24,  1900. 

Date  of  approval:  April  12,  1900. 

Date  of  beginning:  April  29,  1900. 

Date  of  expiration:  September  30,  1900. 

Rates:  16^  cents  per  cubic  yard  for  dredging  and  $3  per  mile  for  transfer  of  plant. 

Contractor:  Samuel  O.  Dixon. 
Date  of  contract:  May  1,  1901. 
Date  of  approval:  May  11,  1901. 
Date  of  beginning:  May  30,  1901. 
Date  of  expiration:  October  15,  1901. 
Rate:  13  cents  per  cubic  yard. 


COMMERCIAL  STATISTICS  FOR  GRAND   HAVKN    HARBOR,  CALENDAR  YEAR  ENDING    DBCBM- 

BBR  31,  1900. 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Tonnage. 

1           Calendar  year. 

Number. 

Tonnage. 

1888 

1,508 
1.110 
1,172  : 
819 
815 
761  . 
641  1 
1 

1,406,600 
649,870 
884,069 

,  1896   

574 

883 

1,161 

984 

1,250 

1,151 

492,  f^ 

1889 

1896 

727i209 

1890 

1897     

1,018,806 

1891 

616,422 
693,835 

1898 

874,812 
1,090,826 
1,182,881 

1892 

1899 

1893 

613,425 
604,609 

1900 

1894 

Character  of  vessels. 

Number. 

Tonnage. 

steam 

1,118 
83 

1,131.982 

Sail - 

949 

Total 

1,161 

1.182,881 

Maximum  draft,  17  feet. 
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Receipts  and  shipments  by  vessel,  1900, 

[Compiled  from  statementii  furnishod  by  the  collector  of  customs  at  Grand  Haven,  Mich.,  and  United 

States  Inspector  R.  G.  Duryea.] 


Articles  received. 

Tons. 

Articles  shipped. 

Tons. 

Iron 

96,600 

1,096 

582 

76 

41 

13,500 

96.488 

36,432 

Coal 

s        150 

Llnke axid  cement. ....r.r-^..rrr.^ 

Lime  and  cement 

662 

Lumber 

Lumber 

656 

Tan  bark 

Tan  bark 

15 

L«eather 

Flour 

225 

Qiain 

Fniit,  Tpfi^^ilanen^^" 

694 

Flour     

Celery 

11,100 

Merclmndifre,  miscellaneonn 

Fteh?.:::::::::::::::::::::::::::::::::; 

450 

Merchandise,  miscellaneous 

17,891 

Total 

Total 

124,711 

81,148 

During  the  year  the  Barry  line  of  steamers,  with  terminal  at  Chicago,  and  doing 
a  daily  passenger  and  freight  basiness,  was  established. 


N  Ng. 


IMPROVEMENT  OF  GRAND  RIVER,  MICHIGAN 

•  The  previous  history  of  this  improvement  is  given  in  report  of  the 
Chief  of  Engineers  for  1900,  page  3899. 

OPERATIONS  DURING   FISCAL  YEAR  ENDING  JUNE   30,  1901. 

Operations  have  been  carried  on  by  day  labor  and  the  use  of  Gov- 
ernment plant.  Dredging  operations  in  progress  at  the  beginning 
of  the  fis(kl  year  were  continued  until  November  19,  when  the  setting 
in  of  winter  forced  the  discontinuance  of  the  work.  Operations  were 
resumed  upon  April  12,  and  were  continued  until  May  9,  when  funds 
available  for  this  work  became  exhausted.  As  a  result  of  the  dredg- 
ing the  single  cut  30  feet  wide  and  6  feet  deep  begun  in  1897  has  now 
been  carried  from  the  upper  limit  of  the  project  (about  900  feet  below 
the  Pere  Marqiiette  Railroad  bridge  at  Grand  Rapids)  through  all  the 
intervening  bars  to  Rice's  bar,  23  miles  below  the  city.  In  a  few  cases, 
redredging  has  been  necessary,  particularly  where  sand  was  the  mate- 
rial of  the  river  bed,  but  in  most  cases  the  cuts  seem  to  persist.  The 
total  length  of  cuts  dredged  was  20,278  linear  feet,  and  72,037.36  cubic 
yards  of  sand,  gravel,  cobble,  and  bowlders  were  removed. 

The  system  of  longitudinal  training  walls  has  been  extended,  and 
they  continue  to  serve  efficiently  their  double  purpose  of  protecting 
the  spoil  banks  of  adjoining  dredged  cuts  and  guiding  and  increasing 
the  cnannel  current.  Fort.y  thousand  four  hundred  and  sixty -eight 
linear  feet  of  training  wall  were  built  during  the  year.  The  plant  in  use 
on  this  work  has  been  extemporized  from  material  on  hand,  and  is  ill 
suited  for  its  economical  prosecution. 

The  river  is  one  of  moderate  slope  and  small  low- water  discharge. 
The  material  of  the  bed  is  usually  of  too  large  size  to  be  much  affected 
by  even  the  high-water  velocities,  hence  the  method  of  improve- 
ment at  present  m  use  promises  good  results,  provided  the  training 
walls  efficiently  protect  the  cuts  at  the  localities  where  sand  is  found. 
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CONDITION  OF  WORKS  ON  JUNE  30,  1901. 

The  dredged  cut  has  been  coinpleted  from  Grand  Rapids  to  Rice's 
Bar,  23  miles  below  the  city.  The  original  depth  of  the  cut  was  6 
feet,  but  in  the  case  of  most  of  the  bars  some  shoaling  has  occurred. 
Training  walls  have  been  built  to  protect  all  cuts  included  in  the  10 
miles  of  river  immediately  below  Grand  Rapids,  also  at  Lament  Bar 
in  the  seventeenth  mile,  and  at  Deer  Creek  Bar  in  the  nineteenth  mile. 
From  Bass  River  to  Grand  Haven  no  work  has  been  done,  but  no 
depth  less  than  5  feet  exists. 

WORK  PROPOSED  FOR  NEXT  FISCAL  YEAR. 

Nothing  proposed,  due  to  exhaustion  of  available  funds. 

ESTIMATE  OF  FUNDS  FOR  FISCAL  YEAR  ENDING  JUNE  30,  1903. 

The  work  is  largely  tentative  and  for  this  reason  can  best  be  done 
by  day  labor  and  the  use  of  plant  belonging  to  the  United  States.  To 
materially  benefit  navigation  and  to  avoid  large  charges  for  mainte- 
nance and  superintenoence,  sufficient  funds  should  be  provided  to 
secure  an  adequate  plant  and  to  prosecute  the  work  vigorously. 
Nothing  less  than  $250,000  will  answer  the  pressing  needs  of  the  work, 
and  an  estimate  for  this  amount  is  submitted.  The  execution  of  the 
work  under  contract  does  not  seem  practicable. 

The  Grand  River  Transportation  Company  since  May  25  has  main- 
tained a  regular  packet  service  between  Grand  Rapids  and  Grand 
Haven.  At  present  there  are  two  steamers  in  use,  giving  a  daily 
semce  between  the  two  places.  The  larger  of  the  two  draws  a  little 
over  3  feet  and  seems  to  experience  no  difficulty  in  passing  the  places 
formerly  the  source  of  mucn  trouble. 

Original  estimated  cost  of  project  adopted  in  1896 $670,500.00 

Whole  amount  expended  on  present  project  to  June  30,  1901 Ill,  663. 81 

Money  statement. 

July  1,  1900,  balance  unexpended $51,486.88 

June  30,  1901,  amount  expended  during  fiscal  year 38, 150. 69 

July  1,  1901,  balance  unexpended 13,336.19 

July  1,  1901,  outstanding  liabilities 1,057.47 

July  1,  1901,  balance  available 12,278.72 


Amount  (estimated)  required  for  completion  of  existing  project 545, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 250, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
.    4,  1897. 


Appropriatiom  for  improving  Grand  River  ^  Michigan. 

March  3,  1881 $10,000 

August  2.  1882 15,000 

July  5,  1884 25,000 

June  3,  1896 50,000 

March  3,  1899 75,000 

Total 175,000 
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COMMERCIAL    STATIBTIC8    FOR    GRAND    RIVER,    MICHIGAN,    CALENDAR    YEAR    ENDING 

DECEMBER  31,  1900. 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Tonnage. 

Calendar  year. 

Number. 

Tonna^re. 

1896 

282 
77 
76 

46,750 
30,390 
86,798 

1899 

828 
264 

64,242 
59,928 

1897 

1900 

1886 

Character  of  vessels. 


Number. 

Tonnage. 

steam 

164 
100 

62,428 
7,500 

SCOWB 

Total 

264 

69,928 

Receipts  and  shipments  by  vessel,  1900. 

[Compiled  from  statements  furnished  by  United  States  Inspector  R.  C.  Dnryea  at  Grand  Haven, 
Mich.,  and  the  Allendale  Timber  Company,  Limited,  of  Grand  Rapids,  Mich.] 


Articles  receiyed. 


Tons. 


Articles  shipped. 


Tons 


Iron  ore 

Total. 


39,776 


39,775 


Logs,  wood,  etc 
Gravel 

Total 


6,000 
1,500 


6,500 


report  of  mr.  g.  w.  bunker,  assistant  engineer. 

United  States  Engineer  Office, 
Grand  Rapids,  Mich.,  July  S,  1901. 

Captain:  I  have  the  honor  to  submit  the  following  report  on  the  work  of  improving 
Grand  River,  Michigan,  under  my  local  direction  for  the  period  from  June  30,  1900, 
to  June  30,  1901. 

During  the  fiscal  year  ending  June  30,  1901,  the  operations  consisted,  first,  in 
dredging  a  single  cut  through  all  bars  from  the  Glen  Creek  to  the  Haire's  Bar, 
inclusive  (except  through  Snyder's  Bar),  and  through  the  shoalest  parts  of  the  Lament 
and  Deer  Creek  bars,  and  second,  in  contracting  the  stream  by  the  construction  of 
training  walls  to  prevent  the  spoil  banks  from  washing  back  into  the  cuts. 

dredging. 

The  year's  dredging  operations  were  b^^n  on  the  Glen  Creek  Bar  (4.7  miles  below 
Grand  Rapids)  on  July  1,  1900,  and  continued  until  a  single  cut  had  been  made 
thvough  the  Glen  Creek,  Clam  Shell,  Jenison,  Boynton,  Mack's,  and  Claybanks  bars, 
and  880  feet  into  the  Haire's  Bar  (10.1  miles  below  Grand  Rapids).  Cold  weather 
and  running  ice  in  the  river  prevented  further  work  and  the  dredge  was  laid  up  in 
the  mouth  of  Jenison  Creek.  Dredging  was  stopped  on  ^vember  19  and  the  work 
of  laying  up  was  completed  on  December  13.  A  watchman  was  left  in  chai^  during 
the  winter. 

The  work  of  fitting  out  for  the  season  of  1901  commenced  April  3,  and  dredging 
operations  were  begun  on  the  12th  at  the  head  of  the  Lament  Bar,  where  a  cut  1,881 
feet  long  was  made  to  relieve  the  shoalest  part  of  the  bar.  A  single  cut  through  the 
shoalest  part  of  the  Deer  Creek  Bar  was  also  made  between  April  21  and  May  9. 
The  funds  available  for  dredging  having  been  expended,  the  dredge  was  laid  up  at 
Grand  Haven  and  the  crew  cflscnaiged  May  27,  1901. 
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As  a  result  of  soundings  taken  during  April  and  May,  1901,  the  available  depths  at 
extreme  low  water  were  found  to  be  as  follows: 


Name  of  bar. 


Available  depth. 


On  bar. 


Grand  Rapids  to  Plaster  Creek 

Bar 

Plaster  Creek  Bar 

Noble  Bar 

Saltworks  Bar 

HowlettBar 

Glen  Creek  Bar 

Clam  Shell  Bar 

Jenlson  Bar 

Snyder  Bar 

Boynton  Bar , 

Mack's  Bar , 

Clay  banks  Bar 


Feet. 


4.2 

5 

5.4 

4 

4.9 

5.2 

4.6 

6.7 

4.6 

5.5 

3.5 


0^inte^- 
yal  be- 
tween 
bars, 


FueL 

4 

6.5 

8.5 

5 

4.7 

5 

6.8 

5.6 

6.4 

6.8 

6.8 

6.8 


Name  of  bar. 


Harie'sBar 

Sand  Creek  Bar.... 

Lowing  Bar 

Bridge  Street  Bar.. 

Lamont  Bar 

Trail  Creek  Bar 

Deer  Creek  Bar 

Eastman  ville  Bar. . 
County  House  Bar . 

Rice's  Bar 

From   Rice's    Bar 
Haven  


to  Grand 


Available  depth. 


On  bar. 


Feet, 
3.8 
4.2 
4 

3.4 
8.4 
8.8 
3 

4.2 
4 
4 


On  inter- 
val be- 
tween 
bars. 


Feet. 


Note.— The  depths  given  in  this  table  are  soundings  taken  on  the  shoalest  part  of  each  bar,  and  are 
not  indicative  of  the  mean  depth  on  the  bar.  A  very  small  amount  of  dredging  on  each  shoal  place 
would  make  the  available  depths  from  1  to  3  feet  greater. 

Dredging  from  June  SO^  1900,  to  June  SOy  1901, 


Name  of  bar. 


Glen  Creek. 
Clam  Shell. 

Jenison 

Boynton  ... 

Macks 

Claybanks  . 

Haires 

Lamont 

Deer  Creek. 

Total. 


Distance 
from 
Grand 

Rapids. 

MUeB. 

4 

6 

6 

8 

9 

9-10 

11 

16-17 

19-20 


Length 
of  cut. 


Feel. 
1,496 
1,305 
3,694 
2,369 
1,529 
3,870 
880 
1,881 
3,254 


Amount 
dredged. 


Cubic  yd*. 
9,184.3 
•4,956.25 
15,435.71 
8,488.41 
4,275.28 
9,817.16 
2,241.24 
5,780.52 
11,859.48 


20,278  I    72,087.36 


Material. 


Sand. 

Do. 
Sand,  clay,  bowlders,  cobble,  and  gravel. 
Sand,  bowlders,  and  cobble. 
Sand  and  cobble. 
Gravel. 

Do. 
Sand. 

Do. 


CONTRACTION   WORKS. 

The  contraction  w^orks  (consisting  of  training  walls)  which  where  built  during  the 
past  fiscal  year  are  a  continuation  of  the  works  of  previous  years.  Their  nature  and 
beneficial  effects  have  been  described  in  the  Annual  Reports  of  the  Chief  of  Engineers 
for  1899  and  1900. 

The  work  in  progress  at  the  close  of  the  last  fiscal  year  was  continued  through- 
out the  navigaole  season.  At  the  close  of  the  calendar  jrear,  34,732  linear  feet  of 
training  wall  had  been  built  between  the  first  and  tenth  miles  below  Grand  Rapids 
and  on  the  Lamont  Bar,  and  the  necessary  repairs  made  to  the  works  of  previous 
years.  The  work  was  stopped  by  cold  weather  and  high  water  on  November  27,  and 
the  outfit  was  laid  up  for  the  winter  in  the  mouth  of  Jenison  Creek. 

During  the  winter  close  watch  was  kept  of  the  works  to  prevent  their  destruction 
by  ice,  with  the  result  that  only  slight  damage  was  sustained. 

The  work  of  fitting  out  in  the  spring  was  be^n  May  27,  and  at  the  close  of  the 
fiscal  year  1901,  June,  30,  5,736  linear  feet  of  training  wall  had  been  built  on  the  Deer 
Creek  Bar  (19  miles  below  Grand  Rapids),  making  a  total  for  the  fiscal  year  of 
40,468  linear  feet  of  wall  built. 

Through  surveys  a  close  studv  of  the  results  of  their  construction  has  been  made 
and  the  following  facts  deduced,  viz: 

1.  They  should  be  closed  with  the  bank  at  their  upper  end,  and  sufficiently  open 
at  their  lower  end  to  allow  the  free  passage  of  any  water  which  may  seep  through 
them.    This  arrangement  allows  the  water  in  the  rear  of  the  wall  to  fall  below  that 
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in  the  channel)  and  during  the  high  stages  the  water  runs  through  and  over  the  tops 
of  the  walls,  and  as  it  strikes  the  more  sluggish  water  in  the  rear  it  drops  its  load. 
These  accretions  sometimes  amount  to  2  or  3  feet  in  a  season. 

2.  They  should  reduce  the  cross  section  of  the  navigable  portion  of  the  stream  to 
a  width  varying  from  140  to  180  feet.  Experience  shows  tnat  these  widths,  under 
prevailing  conditions,  will  usually  maintain  the  original  depth  and  sometimes  produce 
the  soounng  effect,  without  increasing  the  current  enough  to  be  a  serious  drawback 
to  navigation. 

3.  The  tops  of  the  walls  should  not  be  higher  than  1  foot  above  extreme  low 
wator.  The  theoretical  advantage  of  a  high  wall  (2  or  3  feet  above  low  water)  Ih 
that  to  make  the  wall  high  would  prolong  its  confining  effect  and  give  the  stream  a 
longer  time  in  which  to  scour  the  Dottom.  Practical  experience,  however,  teaches 
that  the  disadvantages  of  the  high  wall  outweigh  the  advantages.  Some  of  these 
disadvantages  areas  follows:  (1)  It  costs  from  one-third  to  one-half  more  in  material 
to  build  the  average  wall  with  its  top  3  feet  above  low  water  than  it  does  to  built  it 
1  foot  above  the  same  elevation;  (2)  the  life  of  the  material  more  than  1  foot 
above  low  water  is  not  over  three  years  while  the  life  of  that  below  that  elevation  is 
indefinitely  long;  (3)  the  mean  stage  of  the  water  during  the  winter  season  when 
ice  covers  the  nver  is  approximately  2  feet  above  low  water.  A  wall  whose  top  is 
1  foot  or  less  in  height  will  escape  the  lifting  and  shoving  effect  of  the  ice,  wnile 
the  one  whose  top  is  3  feet  high  would  be  seriously  injured  if  not  destroyed.  Wallfl 
which  where  at  nrst  built  2  or  3  feet  high  have  since  been  cut  down,  and  the  effect 
of  the  ice  upon  them  during  the  past  winter  has  justified  the  change. 

PLANT. 

Theplant  in  use  on  the  river  during  the  fiscal  year  is  as  follows: 

1.  XT.  S.  dipper  dredge  Farquhar. 

2.  United  States  sand-pump  dredge  (which  is  being  used  to  construct  training  walls). 

3.  U.  S.  gasoline  launch  Engineer  (formerly  Bertha-  S.). 

4.  Grand  River  scows  Nos.  1  and  fS. 

Repairs  to  plant. — All  repairs,  except  those  made  to  the  machinery  which  required 
the  appliances  of  a  machine  or  boiler  shop,  were  made  by  the  r^ular  crew  while 
fitting  out  or  laying  up. 

Amourd  and  cost  of  dredging  for  fiscal  year  ending  June  SO,  1901, 

Total  length  of  cut feet..        20,278 

Number  of  cubic  yards  dredged 72, 037. 36 

Total  amount  expended  on  dredging  during  the  year $8, 567. 63 

Cost  per  cubic  yard  dredged |0. 1187 

Amount  and  cost  of  training  walls  for  fiscal  year  ending  June  SO,  1901, 

40,468  linear  feet  of  wall  built,  costing $13,661.10 

21,897  linear  feet  of  wall  repaired,  costing 608. 31 

Material  on  hand  not  in  work  Jime  30,  costing 9, 675. 43 

Cost  of  constructing  training  wall,  per  foot .  337 

Cost  of  repairing  training  wall,  per  foot .  027 

Division  of  expenditures  for  fiscal  year  ending  June  SO,  1901. 

Dredging 18,567.53 

Contraction  works 23, 944. 84 

Surveys,  superintendence^  office  expenses,  and  contingencies 6, 648. 32 

Total 38,150.69 

Very  respectfully,  your  obedient  servant, 

G.  W.  Bunker, 
Asgistant  Engineer, 
Capt  Charles  Keller, 

Cbrps  of  Engineers,  U.  S.  A, 
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N  N  lO. 

IMPROVEMENT  OF  HARBOR  AT  MUSKEGON,  MICHIGAN. 

The  record  of  the  improvement  is  brought  to  the  beginning  of  the 
year  in  the  Report  of  the  Chief  of  Engineers  for  1900,  page  3905. 

OPERATIONS   DURING   FISCAL  YEAR  ENDING  JUNE   30,  1901. 

Dredging,  under  contract  with  Green's  Dredging  Company,  in  prog- 
ress at  the  beginning  of  the  year,  was  completed,  with  the  result  that 
a  channel  not  less  than  15  feet  deep  at  the  prevailing  stage  was  created 
by  the  removal  of  14,988  cubic  yards. 

Examination  on  April  8-9  having  shown  that  this  channel  had 
shoaled  to  13  feet,  by  authority  of  the  Chief  of  Engineers  an  emerg- 
ency agreement  with  Bennett  &  Schnorbach  was  made  for  the  mini- 
mum amount  of  di'edging  that  would  restore  a  practicable  15-foot 
channel.  Under  this  agreement  2,346  cubic  yards  of  material  were 
removed  between  April  19  and  29. 

Operations  under  the  contract  with  McLeod  &  Newcombe,  of  Mus- 
kegon, Mich.,  for  extending  the  north  pier  200  feet  and  the  south  pier 
100  feet,  were  continued.  This  contract  was  to  have  been  completed 
upon  December  1,  1900,  but  has  since  been  twice  extended,  the  present 
time  of  completion  being  August  1,  1901.  Progress  has  been  very 
unsatisfactory.  At  the  close  of  the  year  the  two  cribs  for  the  north 
pier  were  in  place  and 'their  superstructure  partly  completed,  the  crib 
tor  the  south  pier  had  been  completed,  but  was  not  yet  in  place,  and 
16  of  its  founaation  piles  had  been  driven.  Upon  June  17,  1901,  the 
steamer  State  of  Michigan  during  a  fog  ran  into  the  end  of  the  north 
pier,  badly  damaging  it.  The  cost  of  repair,  under  the  contract,  falls 
upon  the  contractor. 

On  October  27,  1900,  the  steamer  F.  <&  R  M.  No.  i,  of  the  Barry 
Line,  while  entering  the  harbor  during  a  fog,  ran  into  the  south  pier 
on  the  channel  side,  near  station  15,  and  broke  the  upper  six  courses  of 
the  side  wall  and  three  cross  timbers.  Nu  repairs  have  as  yet  been 
made. 

Parts  of  the  north  pier  and  north  revetment,  being  in  danger  of 
immediate  destruction,  were  repaired  under  emergency  agreement 
with' Bennett  &  Sc».hnorbach,  of  Muskegon,  Mich. 

A  detailed  description  of  operations  is  contained  in  the  following 
extract  from  the  report  of  Assistant  Engineer  F.  W.  Lehnartz: 

The  dredging  for  the  r&itoration  of  the  required  width  and  depth  of  channel  under 
the  contract  with  Green's  DredRinjr  Company,  which  had  been  commenced  on  June 
27,  1900,  was  temporarily  suspended  on  July  6,  as  the  dredge  was  urgently  needed 
at  Saugatuck  Harbor.  On  August  4  o{)eration8  were  again  resumed  and  con- 
tinued until  September  1.  Thev  consisted  in  deepening  the  hoal  area  in  front 
of  the  entrance  for  a  len^h  varying  from  70  to  160  feet  and  for  a  width  of  225  feet, 
removing  the  shoal  in  tne  channel  opposite  the  outer  end  of  the  north  pier  for  a 
lenf^h  of  about  200  feet  and  width  ot  125  feet  and  widening  the  channel  between 
stations  0+80  and  1 2  i  60.  The  bottom  of  all  the  cuts  was  20  ^t  below  zero  of  gauge, 
and  the  quantity  dredged  after  July  I  measured  14,988  cubic  yards.  The  result  was 
a  navigable  channel  not  less  than  17  feet  deep  between  the  projecting  parts  of  the 
piers  and  not  less  than  15  feet  deep  inside. 

At  the  time  of  the  opening  of  navigation  in  1901  complaints  reached  this  office  that 
the  channel  was  seriously  ol)8tructed  by  shoals  formed  during  the  winter,  and  an 
examination  made  April  8-9  showed  that  the  available  depth  on  a  straight  course 
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between  pier  stationfi  4  and  11  was  reduced  to  13  feet,  while  the  channel  at  other 
places  was  quite  narrow.  As  the  dredges  to  be  employed  under  the  general  contract 
for  the  dredging  to  be  done  in  1901  were  not  yet  available,  a  special  agreement  was 
entered  into  with  Bennett  <&  Schnorbach,  of  Muskegon,  for  the  preliminary  deepen- 
ing of  the  channel  in  the  worst  place,  which  was  done  between  April  19  and  29, 
resulting  in  the  restoration  of  15  feet  of  water  and  in  the  removal  of  2,346  cubic 
yards  of  material. 

Contractors  McLeod  &  Newcombe  continued  operations  for  extending  the  north 
pier  200  feet  and  the  south  pier  100  feet  During  the  remainder  of  the  season  of  1900 
cribs  1  and  2,  each  100  by  30  by  20J  feet,  for  the  north  jpier  extension,  and  14  courses 
of  the  crib  for  the  south  pier  were  constructed,  and  crib  No.  1  was  sunk  in  its  place 
and  partly  filled  with  stone.  Operations  were  suspended  November  23  for  the  winter, 
and  when  they  were  resumed  on  April  17  it  was  discovered  that  crib  No.  1,  which 
had  been  left  without  superstructure,  had  lost  a  lai^ge  part  of  its  filling,  either  from 
the  drainage  through  the  open  bottom  of  the  side  pockets  or  from  being  washed  over- 
board by  the  sea.  The  crio  waa  refilled  from  the  first  cargo  of  stone  received  at  the 
harbor,  and  thereby  made  secure.  The  foundation  piles  of  north  pier  crib  2,  having 
been  sawed  off  in  a  hurried  manner  and  without  strict  reeard  to  grade,  were  resawed 
at  the  proper  elevation  where  too  high;  7  piles  which  had  been  sawed  off  too  low 
were  leveled  up  by  means  of  iron  caps  of  the  required  thickness,  and  7  new  piles  were 
driven  to  take  the  place  of  such  as  were  out  of  line  or  otherwise  defective.  This  crib 
was  sunk  in  its  place  on  June  11,  and  parts  of  the  first  5  courses  of  superstructure 
over  the  2  new  cribs,  varying  in  length  from  148  to  112  feet,  have  been  built  The 
construction  of  the  new  crib  for  the  south  pier,  100  by  30  by  22^  feet,  has  been  com- 
pleted, and  16  of  its  foundation  piles  have  oeen  driven. 

On  June  17  the  steamer  State  of  Michi^an^  while  entering  the  harbor  in  a  fog,  ran 
into  the  outer  end  of  the  new  end  crib  m  the  north  pier  and  damaged  it  seriously, 
cutting  through  the  six  upper  courses  of  the  end  wall  and  breaking  the  upper  eignt 
courses  of  the  south  side  wall  for  distances  of  13  to  20  feet  from  the  outer  end.  The 
crib  will  be  repaired  in  a  substantial  manner  without  cost  to  the  United  States. 

During  the  storms  of  the  fall  of  1900  the  north  revetment,  in  front  of  the  life-savinff 
station,  between  stations  4-f  26  and  5  E.,  and  the  north  pier,  between  stations  0  and 
0-4-32  W.,  were  undermined,  and  these  parts  were  in  immediate  danger  of  being 
washed  out  To  prevent  their  total  destruction,  they  were  strengthened  with  12 
piles  driven  close  to  the  channel  wall  between  stations  4  +  26  and  6  £.  and  with  4  piles 
Detween  stations  0  and  0-{-32  W.,  and  secured  to  the  same  by  screw  bolts.  This 
work  was  done  in  November  and  December  under  special  agreement  with  Bennett 
&  Schnorbach,  of  Muskegon. 

CONDITION   OF   WORKS  ON  JUNE  30,  1901. 

The  two  piers  remain  as  stated  in  the  annual  report  for  1900,  page 
3906,  except  tiiat  200  feet  of  crib  work,  with  the  superstructure  as  yet 
incomplete,  have  been  added  to  the  north  pier.     Tne  north  pier  pro- 

¥'  sets  1,380  feet  beyond  the  shore  line  and  the  south  pier  1,410  leet 
he  sheet-pile  revetment  and  30  feet  of  the  crib  work  in  the  north  pier 
have  suffered  additional  damage  from  being  undermined,  and  another 
hole  about  12  feet  long  and  reaching  from  the  top  of  the  work  to  the 
water  line  has  been  made  in  the  clmnnel  wall  of  the  south  pier,  near 
station  15,  by  the  steamer  F.  <&  P.  M.  JVo.  i,  of  the  Barrj'^  Line,  on 
October  27.  The  tilling  in  many  pockets  in  the  south  pier  crib  work 
has  settled  greatly. 

Comprehensive  soundings  made  June  5-11,  at  a  stage  of  — 1.2  feet, 
showed  a  depth  of  25  feet  outside  on  line  with  the  south  pier  and  a 
depth  of  19  feet  for  a  width  of  100  feet  at  the  end  of  the  piers.  The 
middle  of  the  entrance  was  occupied  by  a  shoal  with  only  14.4  feet 
water.     Inside  the  available  depth  was  15  feet. 

WORK  PROPOSED  FOR  NEXT  FISCAL  YEAR. 

The  pier  extension  now  under  contract  with  McLeod  &  Newcombe 
will  be  completed,  and  dredging  under  contract  with  Samuel  O.  Dixon 
will  be  done  to  the  extent  permitted  by  available  funds. 
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ESTIMATE   OP  FUNDS   FOR  FISCAL  YEAR  ENDING  JUNE   30,  1903. 


reject  provides  for  additional  pier  extension  of  350 
pier  and  200  to  the  south  pier,  the  cost  of  which  will 


The  _ 
feet  to  the  no; 
be  $72,600. 

The  estimate  for  maintenance  is: 

Repair  304  feet  of  south  pier $6,700 

Renlling  piers  and  minor  repairs ^ 2, 700 

Dredging 6,600 

Total 16,000 

House  Ex.  Doc.  No.  104,  Fifty-sixth  Congress,  second  session,  con- 
tained a  project  for  a  channel  ^^of  the  depth  of  20  feet  and  a  uniform 
width  of  300  feet  from  the  exterior  to  tne  interior  lake,  the  plan  to 
provide  for  sheet  piling  to  prevent  erosion  along  the  banks  not  pro- 
tected by  cribs."  In  case  tnis  project  should  meet  the  approval  of 
Congress,  the  work  most  urgently  needed  is  the  sheet-piling  revetment 
for  the  protection  of  the  banks  of  the  inner  part  of  the  channel. 

The  harbor  is  in  the  Grand  Haven  collection  district,  and  the  nearest  port  of  entry 
is  Grand  Haven,  Mich. 

Origmal  estimated  cost  of  work,  1866,  amended  in  1869, 1873, 1881,  1884, 

1890,  1892,  and  1899 $596,600.00 

Whole  amount  expended  to  June  30,  1901 493, 768. 64 

Money  statement. 

July  1,  1900,  balance  unexpended $44,631.30 

March  21,  1901,  amount  allotted  from  appropriation  for  emei^gencies  in 
river  and  harbor  works,  act  of  June  6,  1900 2,500.00 

47,031.30 
June  30,  1901,  amount  expended  during  fiscal  year 14, 299. 84 

July  1,  1901,  balance  unexpended 32,731.46 

July  1,  1901,  outstanding  liabilities 60.25 

July  1,  1901 ,  balance  available 32, 671 .  21 

July  1,  1901,  amount  covered  by  uncornpletwl  ro-.itrac'ts 30, 904. 48 


Amount  (estimated)  required  for  completion  of  existiug  pioject 72, 600. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement $72, 600. 00 

For  maintenance  of  improvement 16, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


88,600.00 


Appropriaiions  for  improving  harbor  at  Muskegon,  Mich, 


March  2,  1867 $69,000 

July  11,  1870 10,000 

March3,  1871 15,000 

June  10,  1872 10,000 

June  23,  1874 10,000 

Marrh3,1875 25,000 

August  14,  1876 15,000 

March  3, 1879 5,000 

June  14,  1880 7,500 

March  3, 1881 20,000 

August2,  1882 25,000 


July  5,  1884 $20,000 

Augusts,  1886 12,500 

August  11,  1888 45,000 

September  19,  1890 50,000 

July  13,  1892 75,000 

August  18,  1894 30,000 

June  3,  1896 30,000 

March3,  1899 60,000 

June  6,  1900  (allotment)  * 2, 500 

Total 526,500 


ENG  1901- 


^  Allotment  made  for  maintenance. 
-195 
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ABSTRACT  OF  OONTRACTB  IN   FOBCB  FOR  IMPROVIN(i    HARBOR  AT  MUBKBGON,    MICH. 

Dredging. 

Contractor:  Green's  Dredging  Company. 

Date  of  contract:  March  24,  1900. 

Date  of  approval:  April  12,  1900. 

Date  of  beginning:  April  29,  1900. 

Date  of  expiration:  September  30,  1900. 

Rates:  16}  cents  per  cubic  yard  for  dredging  and  $8  per  mile  for  transfer  of  plant 

Contractor:  Samuel  O.  Dixon. 
Date  of  contract:  May  1,  1901. 
Date  of  approval:  May  11,  1901. 
Date  of  banning:  May  30,  1901. 
Date  of  expiration:  October  16,  1901. 
Rate:  13  cents  per  cubic  yard. 

Pier  extermon. 

Contractors :.McLeod  &  Newcombe. 

Date  of  contract:  February  6,  1900. 

Date  of  approval:  February  28,  1900. 

Date  of  beginning:  May  1,  1900. 

Date  of  expiration:  December  1, 1900;  extended  to  July  1, 1901,  and  August  1, 1901. 

Rates:  Dredging,  at  80  cents  per  cubic  yard;  foundation  ptiles,  at  50  cents  per  linear 
foot;  white-oak  guard  piles,  at  50  cents  per  linear  foot;  white-oak  timber,  at  $50  per 
M  feet  B.  M. ;  white-pine  timber,  at  $30  per  M  feet  B.  M. ;  hemlock  timber,  at  $26  per 
M  feet  B.  M. ;  white-pine  plank,  at  $26  per  M  feet  B.  M. ;  driftbolts,  screw  bolts,  and 
spikes,  at  4  cents  per  pound;  stone,  at  $7  per  cord. 


COMMERCIAL   aTATISTIOB    FOR    MUSKEGON    HARBOR,    MICHIGAN,    CALENDAR   YEAR   ENDING 

DECEMBER  31,  1900. 

Entrances  and  clearances. 


Calendar  year. 

Nmnber. 

Tonnage. 

Calendar  year. 

Nmnber. 

Tonnage. 

1888 

2,688 
4,626 
3,786 
2,886 
4,174 
2,482 
1,423 

1896 

887 
961 
1,244 
1,606 
1,646 
1,866 

441,289 
562,767 

1889 

884,869 
649,540 
701,016 
740,021 
884,049 
793,184 

1896 

1890 

1897 

726,514 
1.166,802 
1,234,198 

904,686 

1891 

1898 

1892 

1899 

1893 

1900 

1894 

Character  of  vessels. 



Number. 

Tonnage. 

steam 

1,161 
205 

884,024 

Sail --- -- -- 

20,612 

Total 

1,866 

904,686 

Maximum  draft,  15  feet. 
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lieceipU  and  sMpmenis  by  vessel,  1900, 
[Compiled  from  statement  furnished  by  K.  M.  Lee,  deputy  collector  of  customs  at  Muskegon,  Mich.] 


Articles  received. 


-I- 


Tons. 


Coal 

Iron 

Machinery , 

Lime  and  cement. , 

Lumber 

Shingles 

Laths^ 

Tan  bark 

Leather 

Paper 

Grain 

Potatoes 

Flour  . 


022 

6,788 

767 

416 

21,418 

826 

1,884 

1,996 

80 

698 

84.600 

56 

8,111 

Merchandise,  misoellaneous 67, 917 


J 


Articles  shipped. 


Coal 

Iron 

I  Machinery 

Lime  and  cement 

Lumber , 

Laths 

Tan  bark 

Leather 

Paper 

I  Potatoes 

!  Fruit,  miscellaneous , 

Flour 

Merchandise,  miscellaneous. . 


Total 129,406 


Total. 


Tons. 


1,708 

7,788 

298 

2,606 

46,978 

75 

1.968 

66 

841 

GO 

786 

466 

76,788 


188,717 


Daring  the  year  a  new  line  of  steamboats  was  established  between  Muskegon  and 
Chicago,  doing  a  general  shipping  and  passenger  business  and  giving  daily  service. 


N  N  II. 


IMPROVEMENT  OF  HARBOR  AT  WHITE  LAKE,  MICHIGAN. 

The  history  of  this  improvement  is  brought  to  the  beginning  of 
the  present  year  in  the  Report  of  the  Chief  of  Engineers  for  1900, 
page  3909. 

OPERATIONS   DURING  FISCAL  TEAR  ENDING  JUNE   30,  1901. 

Dredging  for  maintenance  was  done  under  conti-act  with  Green's 
Dredging  Company,  of  Chicago,  111.,  between  September  5  and  18, 
1900.  Tne  removal  of  5,802  cubic  yards  produced  a  good  channel  of 
12.5  feet  minimum  depth,  and  soundings  made  this  spring  show  that 
this  depth  has  been  maintained. 

Under  contract  with  Smith  &  Nelson,  of  Muskegon,  Mich.,  the  north 
pier  was  extended  by  two  cribs,  each  100  by  24  by  14i  feet,  capped  by 
a  6-foot  superstructure,  and  the  south  pier  by  one  crib  100  by  30  by 
18i  feet,  with  6-foot  superstructure,  while  the  inner  end  crib  of  the 
south  pier  was  also  repaired.  Owing  to  the  wrecking  of  their  stone 
scows  the  contractors  were  unable  to  complete  their  contract  before 
December  1, 1900,  as  specified,  and  the  time  of  completion  was  extended 
by  the  Chief  of  Engineers  to  July  1, 1901.  Work  was  actually  finished 
upon  May  11,  1901. 

These  operations  are  described  in  detail  in  the  following  extract  from 
the  report  of  Assistant  Engineer  F.  W.  Lehnartz: 

Contractors  Smith  &  Nelson  continued  the  work  bejgun  in  the  previous  fiscal  year 
of  extending  the  north  pier  200  feet  and  the  south  pier  100  feet.  The  extension  of 
the  north  pier  consists  of  two  cribs,  each  100  feet  long,  24  feet  wide,  and  14}  feet 
deep,  and  that  of  the  south  pier  of  one  crib  100  feet  long,  30  feet  wide,  and  18|  feet  deep, 
with  a  superstructure  6  feet  high  in  both  cases.  All  the  cribs  rest  on  a  pile  founda- 
tion. The  north  pier  cribs  were  sunk  in  their  places  on  September  8  and  27,  and  the 
south  pier  crib  on  October  15.  At  the  end  of  the  working  season  of  1900  the  super- 
structure was  completed  in  both  piers,  the  guard  piles  at  tne  outer  end  and  the  hori- 
zontal fender  timbBrs  above  water  between  the  end  horns  wore  in  place,  as  were  also 
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the  mooring  posts,  50  feet  apart,  but  the  Btructures  still  needed  about  140  cords  of 
atone  to  fill  tnem.  Owing  to  the  sinking  of  their  stone  scows  in  Stui^geon  Bay  Canal 
the  contractors  were  unable  to  procure  the  required  filling  in  time,  and  operations 
were  suspended  on  December  16,  the  structures  having  previously  been  protected 
with  a  temporary  deck  for  their  security  during  the  winter.  On  May  6  the  contractors 
resumed  operations,  and  completed  the  same  on  May  11  by  filling  the  new  work  to 
the  top  and  putting  on  the  decking.  The  extension  of  the  south  pier  involved  the 
repairs  of  the  former  end  crib,  which  had  settled  badly  at  the  outer  end  and  had 
lost  several  courses  of  timber  from  the  end  wall  and  from  the  outer  portion  of  the 
two  side  walls  below  the  water  surface.  The  repairs  consisted  in  cuttine  out  the 
timbers  above  the  break,  leveling  up  the  substructure,  and  extending  the  super- 
structure of  the  new  crib  so  as  to  cover  the  old  crib  and  give  the  top  of  tne  structure 
practically  the  same  level  throughout.  The  repaired  cnb  was  also  filled  with  stone 
and  decked  over. 

At  the  beginning  of  the  fiscal  year  the  entrance  of  the  channel  was  obstructed  h^ 
a  shoal  projecting  from  the  north  around  the  end  of  the  north  pier.  To  improve  this 
condition  the  dredge  of  Green's  Dredging  Company  widened  the  channel  at  the 
entrance  by  three  ^jacent  cuts,  each  2i5  feet  wide  and  16  feet  deep  below  the  level 
of  zero  of  gauge.  This  work  was  done  between  September  5  and  18,  resulting  in  the 
removal  of  6,S)2  cubic  yards  sand  and  in  the  restoration  of  a  straight  channel  with  a 
depth  of  not  less  than  12.6  feet. 

The  soundings  of  May  9  to  11  showed  an  available  depth  of  15  feet  outside  on  line 
with  the  south  pier,  16  feet  at  end  of  piers,  and  12.7  feet  inside,  the  sti^  at  the  time 
being  —0.7  feet. 

CONDITION  OF  WORKS  ON  JUNE   30,  1901. 

The  north  pier  consists  of  1,516  feet  of  pile  work  and  200  feet  of 
crib  work,  has  a  total  length  of  1,715  feet,  and  proiects  500  feet  beyond 
the  shore  line.  The  crib  work  is  new  and  in  gooa  condition.  Forty- 
five  linear  feet  of  the  pile  work  at  its  outer  end  is  unsafe  and  reauires 
radical  repairs.  The  filling  in  the  remaining  pile  work  is  in  baa  con- 
dition ana  needs  overhauling  and  renewal. 

The  south  pier  consists  of  1,498  feet  of  pile  work  and  455  feet  of 
crib  work,  has  a  total  length  of  1,963  feet,  and  projects  790  feet  beyond 
the  shore  line.  Three  hundred  and  fifty  feet  of  the  crib  work  is  in 
good  condition,  100  feet  being  new  and  250  feet  having  been  repaired 
during  the  last  two  years.  The  remaining  portion  of  105  feet  is 
18  years  old  and  will  need  rebuilding  above  water  before  long.  Three 
hundred  and  seventy-one  feet  of  the  pile  work  is  in  good  condition. 
The  filling  in  the  inner  portion  of  the  pile  work,  1,127  feet  in  length,, 
has  badly  settled  and  needs  overhauling  and  renewal. 

WORK    PROPOSED  FOR  NEXT   FISCAL  YEAR. 

Owing  to  the  exhaustion  of  funds,  no  work  is  proposed. 

ESTIMATE  OF   FUNDS  FOR  FISCAL  YEAR  ENDING  JUNE   30,  1903. 

To  complete  existing  project,  by  extending  north  pier  60  feet  and 
south  pier  100  feet,  wfll  require  J18,100.  For  maintenance  the  esti- 
mate is  as  follows:  Reconstruction;  45  feet  north  pier;  new  superstruc- 
ture, 100  feet  south  pier,  and  refilling  in  both  piers,  ^13,100;  dredging, 
$4,400;  total,  $17,500. 

The  harbor  is  in  the  Grand  Haven  collection  district,  and  the  nearest  port  of  entry 
is  Grand  Haven,  Mich. 

Origmal  estimated  cost  of  work,  1S66,  amended  in  1S73,  1884.  1892,  and 

1898 $363,560.00 

Whole  amount  expended  to  June  30,  1901 323,936.71 
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July  1,  1900,  balance  unexpended $31,332.23 

June  30,  1901,  amount  expended  during  fiscal  year 30, 717. 94 


July  1,  1901,  balance  unexpended  .. 
July  1,  1901,  outstanding  liabilities . 

July  1,  1901,  balance  available 


614.29 
482.68 


131.61 


Amount  (estimated)  required  for  completion  of  existing  project 29, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement $18, 100. 00 

For  maintenance  of  improvement 17, 500. 00 


Submitted  in  compliance  with  re()uirement8  of  sundry  dvil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


35,600.00 


ApjprKifprialiQfM  Jot  improving  harbor  at  White  Lake,  Mich. 


March  2,  1867 $57,000 

April  10,  1869  (allotment) 44, 550 

July  11, 1870 20,000 

March3,  1871 20,000 

June  10, 1872 10,000 

March3,  1873 7,000 

June  23, 1874 10,000 

March3,  1875 10,000 

August  14, 1876 5,000 

June  IS,  1878 12,000 

March  3,  1879 7,500 

June  14, 1880 5,000 


March3,  1881 $7,500 

August  2, 1882 12,000 

Julys,  1884 10,000 

Augusts,  1886.. 10,000 

August  11, 1888 10,000 

September  19,  1890 17,000 

July  13,1892 5,000 

August  18, 1894 5, 000 

June  3, 1896 5,000 

March3,  1899 35,000 

Total 324,550 


ABSTRACT  OF  CONTRACTS  IN   FORCE  FOR  IMPROVINO  HARBOR  AT  WHITE  LAKE,  MICHIGAN. 

Dredging. 

Contractor:  Green's  Dredging  Company. 

Date  of  contract:  March  24,  1900. 

Date  of  approval:  April  12,  1900. 

Date  of  beginning:  April  29,  1900. 

Date  of  expiration :  September  30,  1900. 

Rates:  16}  cents  per  cubic  yard  for  dredging  and  $3  per  mile  for  transfer  of  plant. 

Extension  and  repair  of  piers. 

Contractors:  Smith  &  Nelson. 

Date  of  contract:  March  8,  1900. 

Date  of  approval:  March  22,  1900. 

Date  of  beginning:  May  1,  1900. 

Date  of  expiration:  December  1,  1900;  extended  to  July  1,  1901. 

Rates:  Dredging,  at  40  cents  per  cubic  yard;  foundation  piles,  at  50  cents  per  lin- 
ear foot;  whit^oak  guard  piles,  at  50  cents  per  linear  foot;  white-oak  timber,  at  $50 
per  M  feet  6.  M. ;  white  pine  timber,  at  $30  per  M  feet  B.  M. ;  hemlock  timber,  at 
$23  per  M  feet  B.  M.;  white  pine  plank,  at  $26  per  M  feet  B.  M.;  drift  bolts,  screw 
bolts,  and  spikes,  at  4  cents  per  pound;  stone,  at  $7.25  per  cord. 
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COMMERCIAL  fiTTATISTICB. 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Tonnage. 

Calendar  year.            |  Number. 

Tonnage. 

1888 

1,408 
782 
679 
405 
892 
280 
195 

.  147,142 

1895 281 

1896 246 

1897 247 

1898 176 

1899 

84,674 
27,962 
33,409 
16,415 

1889 

1890 

62,276 
47,185 
58,960 
1,052,026 
18,115 

1891 

1892 

1898 

1900 

1894 

Maximum  draft,  12.7  feet. 

No  data  relative  to  commercial  statistios  for  calendar  year  ending  December  31, 
1900,  could  be  obtained. 


N  N  12. 


IMPROVEMENT  OF  HARBOR  AT  PENTWATER,  MICHIGAN. 

The  account  of  this  improvement  is  brought  to  July  1,  1900,  in  the 
report  of  the  Chief  of  Engineers  for  1900,  page  3913. 

OPERATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,  1901. 

No  work  was  done,  owing  to  lack  of  funds. 

CONDITION  OF  WORKS  JUNE  30,  1901. 

This  is  as  described  in  last  annual  report.  The  912  feet  of  pile  work 
therein  referred  to  is,  however,  now  a  complete  wreck,  and  much  addi- 
tional filling  will  be  required. 

WORK  PROPOSED   FOR  NEXT  FISCAL  TEAR. 

Nothing  proposed,  owing  to  lack  of  funds. 

ESTIMATE  OF  FUNDS  FOR  FISCAL  YEAR  ENDING  JUNE  30,  1903. 

The  approved  project  provides  for  an  extension  of  200  feet  to  the 
south  pier,  the  estimated  cost  being  122,000.  To  insure  the  proposed 
12-foot  channel,  further  extensions  of  both  piers  will,  however,  be  nec- 
essary. Under  the  head  of  maintenance,  provision  should  be  made  for 
dredging,  for  repairing  end  crib  of  north  pier  and  912  feet  of  north 
revetment,  and  for  refilling  piers  and  revetments  with  brush  and  stone. 
The  estimate  for  these  purposes  is  $32,600. 

The  harbor  is  in  the  collection  district  of  Grand  Haven,  Mich.,  which  place  is  the 
nearest  port  of  entry. 

Original  estimated  cost  of  work,  1867,  amended  in  1873, 1884,  and  1892. .  $327, 713. 40 
Wholeamountexpended  to  June30,  liK)l 272,468.40 
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Money  statement, 

July  1,  1900,  balance  unexpended $1,693.77 

June  30,  1901,  amount  expended  during  fiscal  year 342.17 

July  1,  1901,  balance  unexpended 1, 351. 60 

July  1,  1901,  outstanding  liabilities 28.08 

July  1,  1901,  balance  available 1,323.52 

Amount  ( estimated)  required  for  completion  of  existing  project 53, 893. 40 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement $22, 000. 00 

For  maintenance  of  improvement 32,600.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
^    4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


54,600.00 


Appropriations  for  improving  harbor  at  PenJtwater^  Mich, 


March  2,1867 155,000 

April  10, 1869  (allotment) 17, 820 

July  11,1870 10,000 

March  3,1871 10,000 

June  10, 1872 30,000 

March  3, 1873 ^20,000 

August  14, 1876 ^10,000 

June  18, 1878 10,000 

March  3, 1879 6,000 

June  14,1880 4,000 

March3,1881 10,000 


August2,1882 $10,000 

July  5, 1884 15,000 

August  5, 1886 10, 000 

August  11, 1888 8,000 

September  19, 1890 8, 000 

July  13, 1892 5,000 

A  ugust  1 8, 1 894 5, 000 

June  3, 1896 5, 000 

March  3, 1899 26,000 


Total 273,820 


ABSTRACT  OF  CONTRACTS  IN  FORCE  FOR  IMPROVING  HARBOR  AT  PBNTWATBR,  MICH. 

Dredging, 

Contractor:  Green's  Dredging  Company. 

Date  of  contract:  March  24,  1900. 

Date  af  approval:  April  12,  1900. 

Date  of  beginning:  April  29,  1900. 

Date  of  expiration :  September  30,  1900. 

Rates:  16 J  cents  per  cubic  yard  for  dredging  and  $3  per  mile  for  transfer  of  plant 


COMMERCIAL  STATISTIOB  FOR  PENT  WATER  HARBOR,    MICHIGAN,    CALENDAR  YEAR  ENDING 

DECEMBER  31,  1900. 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Tonna^. 

Calendar  year. 

Number. 

Tonnage. 

1888 

800 

27 

1,140 

116 
60 

45,000 
2.669 
71,260 

1896 

600 
1,208 
(a) 
(a 

(a) 

1890 

1898 

m263 

1891 

1899 

^^^7^ 

1893 

1900 

1894 

a  Not  stated. 
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Character  of  vessels. 


Nomber. 

Tonnage. 

BUMun ,  

Not  Riven... 

26,726 
4;  996 

Sail 

Total 

81,721 

Maxtmnm  draft,  11.8  feet. 

Receipts  and  shipments  by  vessels,  1900. 
[Oomplled  from  statement  fumiflhed  by  the  president  of  the  village  of  Pentwater,  Mich.] 


Articles  received. 

Tons. 

Articles  shipped. 

Tons. 

Lom 

11,948 
48 
182 
59 
119 
151 
781 

Wood 

1,421 

Ge9ar  posts 

Lnmb^^r  ...,.,,- , 

11,127 

8alt..!?r. 

Potatoes 

82 

Limp   , 

Shingles 

1,166 

Com 

Bark 

720 

Oats 

749 

Lumber ,,,.-- 

ties 

910 

Total 

Total 

18,288 

16,465 

N  N  13. 

IMPROVEMENT  OF  HARBOR  AT  LUDINGTON,  MICHIGAN. 

The  account  of  this  improvement  to  the  beginning  of  the  fiscal  year 
is  found  in  the  Report  of  the  Chief  of  Engineers  for  1900,  page  3916. 

OPERATIONS  DURING  FISCAL  TEAR  ENDING  JUNE  30,    1901. 

Operations  under  the  contract  with  Nelson  J.  Gaylord.  dated  July 
10,  1899,  and  finally  extended  to  December  31,  1900,  for  tne  repair  of 
444  linear  feet  of  north  pier  and  303  linear  feet  of  south  pier,  were 
continued  and  finally  completed  upon  November  24.     As  a  resultthese 

E>rtions  of  the  piers  have  been  rendered  sand  tight  by  means  of  triple 
p  sheet  piling,  and  their  superstructure  renewed.  The  details  of 
these  repairs  are  shown  in  the  drawing  accompanying  the  annual  report 
for  1899,  page  2937. 

The  inner  end  of  the  south  pier  was  repaired  for  a  distance  of  30 
feet  which  had  been  damaged. 

Soundings  made  May  lf-16  having  shown  that  the  existing  channel, 
while  of  the  requisite  depth  of  18  feet,  had  been  narrowed  by  shoals, 
dredging  under  contract  with  Samuel  O.  Dixon,  of  Milwaukee,  Wis., 
was  begun  on  June  19,  and  at  the  close  of  the  year  the  necessary  width 
had  nearly  been  restored. 

The  appended  extract  from  the  report  of  Assistant  Engineer  F.  W. 
Lehnartz  shows  the  details  of  these  operations: 

At  the  beginning  of  the  fiscal  year  a  contract  was  in  force  with  Nelson  J.  Gay  lord 
for  the  reconstruction  of  the  north  pier  between  stations  5-1-88  and  10  -f  32  and  of  the 
south  pier  between  stations  5-1-67  and  8  -|-  70,  but  very  little  progress  had  been  made 
before  July  1.  The  contract  having  been  further  extended  from  July  31, 1900,  to 
December  31,  1900,  the  operations  were  pushecl  more  enei^tically  after  the  bc^n- 
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ning  of  August,  and  the  work  was  finally  completed  November  24.  Considerable 
delay  was  caused  by  the  damajge  to  the  incompleted  work  through  several  severe 
storms,  which  occasioned  extensive  repairs.  The  reconstruction  of  both  piers  consisted 
in  cutting  down  the  old  structures  to  the  level  of  the  zero  gauge,  driving  a  row  of 
triple  sheet  piles,  protected  in  front  by  oak  round  piles,  along  the  channel  wall,  con- 
necting the  sheet  and  round  piles  by  means  of  a  front  wale,  binding  timbers,  screw 
bolts  and  tie-rods  with  the  old  work,  building  a  new  superstructure  4  feet  high  on 
top,  the  front  wall  resting  on  the  new  round  piles,  and  the  rear  wall  on  the  rear  wall 
of  the  old  substructure,  replacing  the  old  stone  filling,  and  putting  on  a  walk  3  feet 
wide  of  3  by  12  inch  planks.  The  triple  sheet  piling  consists  of  4-inch,  3-inch,  and 
2-inch  white-pine  planks,  fastened  together  bv  means  of  carriage  bolts,  and  they  are 
26  feet  long  m  the  work  with  the  top  2  inches  above  zero  of  gauge.  The  round 
front  piles  are  4  feet  from  center  to  center  and  33  feet  long  in  the  work  with  the  top 
at  zero  of  gauge. 

The  inner  end  of  the  south  pier,  which  had  been  damaged  for  a  length  of  about  30 
feet,  was  temporarily  strengthened  by  driving  7  new  piles  in  the  front  wall,  3  piles 
in-the  rear  wall,  connecting  them  by  means  of  wales  and  tie-rods,  and  refilling  the 
pier  with  15  cords  brush  and  3  cords  stone. 

Soundings  made  May  14-15,  at  a  stage  of  —0.8  foot  showed  an  available  depth  out- 
side of  18  feet,  and  between  the  piers  of  18.5  feet,  but  the  channel  was  narrowed  at 
the  entrance  by  a  shoal  overlapping  the  end  of  the  north  pier,  and  inside  by  shoal 
reaches  alon^  the  two  piers.  To  improve  this  condition  the  dredge  of  Contractor 
Samuel  0.  Dixon  commenced  dredging  on  June  19,  and  at  the  end  of  the  fiscal  year 
the  shoal  reach  beyond  the  end  of  the  north  pier  had  been  deepened  to  21  feet  below 
zero  of  gauge,  the  projecting  shoal  opposite  north  pier  station  17  to  19  had  been 
removed,  and  1,290  linear  feet  of  a  cut  along  tlie  front  of  the  south  pier  had  been 
made.  The  depth  of  cuts  between  the  piers  was  20  feet  below  zero  of  gauge.  The 
amount  dredged  from  June  19  to  30  was  12,976  cubic  yards. 

CONDITION   OF  WORKS  ON  JUNE   30,  1901. 

The  north  pier,  entirely  of  crib  work,  is  1,452  feet  long  and  j)ro]ects 
860  feet  beyond  the  shore  line.  Six  hundred  and  fifty-one  feet  is  sheet 
piled  on  the  channel  side.  The  part  from  stations  12+39  to  14+89  is 
21  to  20  years  old  and  needs  rebuilding.  The  remainder  of  the  pier  is 
in  good  condition  except  that  the  timbers  of  the  fi'ont  wall  have  been 
somewhat  bruised  by  tne  steamers  of  the  Pere  Marquette  Railroad. 

The  south  pier,  567  feet  of  pile  work  and  1,814  feet  of  crib  work, 
has  a  total  length  of  2,381  feet  and  projects  1,490  feet  beyond  the  shore 
line.  Six  hundred  and  six  feet  of  the  crib  work  is  sheet  piled  on  the 
channel  side.  The  pile  work  is  a  total  wreck  and  needs  rebuilding. 
The  crib  work  from  stations  11+73  to  16+80  is  from  19  to  27  yeai-s 
old,  and  must  be  rebuilt  above  water  and  partly  sheet  piled.  The 
remainder  of  the  pier  is  in  good  condition  except  for  numerous  breaks 
In  the  timbers  of  the  channel  wall  above  water,  caused  by  collisions  of 
the  steamers  of  the  Pere  Marquette  Railroad. 

The  old  slab  revetment  which  formerly  protected  the  north  side  of 
the  channel,  just  east  of  the  Government  pier  has  been  totally 
destroyed  and  the  bank  has  been  badly  eroded  by  the  waves  from  the 
channel.  The  north  pier  should  be  extended  east  about  690  feet  for 
the  protection  of  this  bank. 

WORK   PROPOSED   FOR   NEXT   FISCAL  YEAR. 

Dredging  under  the  contract  with  Samuel  O.  Dixon  will  be  com- 
pleted.    No  other  work  is  proposed. 

ESTIMATE  OF  FUNDS  FOR  FISCAL  YEAR  ENDINIJ   JUNE   30,  1903. 

The  present  j)roject  provides  for  extending  the  north  pier  700  feet 
and  the  south  pier  300  feet.     One-half  of  this  work  can  be  advanta- 
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geously  accomplished  in  one  season  and  will  cost  $69,300.  The  project 
includes  also  items  of  maintenance  covering  repairs  to  be  made  as 
follows: 

Repairing  99  linear  feet  of  north  pier $2, 725 

Repairing 817  feetof  eouth  pier 23,176 

Total 25,900 

The  estimate  for  maintenance  not  included  in  the  above  portion  of 
the  project  is  as  follows: 

Repairing  151  feet  north  pier  and  257  feet  south  pier $6, 800 

Replacing  north  revetment,  588  feet 16, 200 

Dredging 7,700 

Total  for  maintenance 30,700 

The  harbor  is  in  the  Grand  Haven,  Mich.,  collection  district,  which  is  the  nearest 
port  of  entry. 

Original  estimated  cost  of  work,  1867,  revised  in  1890 $381, 682. 00 

Estimated  cost  of  modified  project  adopted  in  1899 '  210,000.00 

Whole  amomit  expended  to  June  30, 1901 406.066.81 

Money  %Ui;temenU 

July  1,  1900,  balance  unexpended $24,956.08 

June  30,  1901,  amount  expended  during  fiscal  year 17, 578.  79 

July  1,  1901,  balance  unexpended 7, 377. 29 

July  1,  1901,  outstanding  liabilities 107.92 

July  1,  1901,  balance  available 7,269.37 

July  1,  1901,  amount  covered  by  uncompleted  contracts 3, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 185, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement $95,200.00 

For  maintenance  of  improvement 30, 700. 00 

125,900.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
.    4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


Approprialions  for  improving  harbor  at  LudingUm,  Mich. 


March  2, 1867 $50,000.00 

April  10,  1869  (allotment)  . .  31, 185. 00 

July  11,  1870 10,000.00 

March  3, 1871 10,000.00 

June  10,  1872 10,000.00 

March  3, 1873 25,000.00 

June23,  1874 20,000.00 

March  3, 1875 10,000.00 

August  14,  1876 10,000.00 

June  18,  1878 15,000.00 

March3, 1879 5,000.00 

June  14,  1880 8,000.00 

March  3,  1881 10,000.00 

August2,  1882 12,000.00 


July  5,  1884 $10,000.00 

AugU8t5,  1886 56,250.00 

August  11,  1S88 60,000.00 

July  13,  1892 5,000.00 

August  18,  1894 6,000.00 

June3,  1896 25,000.00 

March  3, 1899 25,000.00 

Total 413,435.00 

Amount  carried  to  the  surplus 
fund,  1872 .90 

413,434.10 
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ABSTRACT  OF  00NTEACT8  IN   FORCB  FOR  IMPROVING   HARBOR   AT  LUDINGTON,    MICHIGAN. 

Dredging, 

Contractor:  Green's  Dredging  Company. 

Date  of  contract:  March  24,  1900. 

Date  of  Approval:  April  12,  1900. 

Date  of  beginning:  April  29,  1900. 

Date  of  expiration:  September  30,  1900. 

Rates:  16}  cents  per  cubic  yard  for  dredging  and  $3  per  mile  for  transfer  of  plant. 

Contractor:  Samuel  O.  Dixon. 
Date  of  contract:  May  1,  1901. 
Date  of  approval:  May  11,  1901. 
Date  of  beginning:  May  30,  1901. 
Date  of  expiration:  October  15,  1901. 
Rate:  18  cents  per  cubic  yard. 

Repair  of  piers. 

Contractor:  Nelton  J.  Graylord. 

Date  of  contract:  July  10,  1899. 

Date  of  approval:  July  21,  1899. 

Date  of  beginning:  August  8,  1899. 

Date  of  expiration:  December  1,  1899;  extended  to  July  31,  1900,  November  15, 
1900,  and  December  31,  1900. 

Rates:  Cutting  down  old  work,  at  11.50  per  linear  foot;  white-oak  round  piles,  at 
3^  cents  per  linear  foot;  white-oak  timber,  at  $40  per  thousand  feet  B.  M. ;  white  pine 
timber,  at  $25  per  thousand  feet  B.  M.;  white-pine  plank  sheet  piles,  at  $34  per  thou- 
sand feet  B.  M.;  white-pine  plank  decking,  at  $20  per  thousand  leet  B.  M.;' drift- 
bolts,  screw  bolts,  and  tie-rods,  at  3}  cents  per  pound;  carriage  bolts,  at  3}  cents  per 
pound;  spikes,  at  4  cents  per  pound. 


COMMERCIAL   STATISTICB    FOR    LUDINGTON    HARBOR,    MICHIGAN,    CALENDAR  YEAR  ENDING 

DECEMBER  31,  1900. 

Entrances  and  dearances. 


Calendar  year. 

Number. 

Tonnage. 

Calendar  year. 

Number. 

Tonnage. 

1888      

1,778 
1.769 
2,270 
2,420 
1,969 
979 
1,466 

277,074 

1896 

1,666 
1.996 
2,063 
2.493 
2,587 
2.687 

694,124 

962,469 

2,944.425 

1889 

1896 

1890 

461*,  997 
610,067 
688,668 
211,488 
426,609 

1897 

1891 

1898 

2, 014, 019 

1892 

W99 

2,254,495 
2,626,244 

1893 

1900 

1894 

Character  of  vessels. 


Number. 

Tonnage. 

^U^Jt\ r   r  ,                 , , . 

2.313 
824 

2,495,881 
30,863 

Sail 

Total 

2  687  1      '^  Mm  7AA 

Maximum  draft,  18  feet. 
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Receipts  and  sMpmenU  by  vessel,  1900, 
[Compiled  from  statement  furnished  by  Wm.  Rath,  deputy  collector  of  customs  at  Ludlngton,  Mich.] 


Articles  received. 

Tons. 

Articles  shipped. 

Tons. 

Coal 

980 

14,282 

4,684 

187,289 

80 

180,727 

96,795 

4,277 

19,626 

83,758 

Coal 

91,601 
69,224 

Iron,  ore,  etc 

Iron,  ore,  etc 

Lime  and  cement r , . .  r , 

Lime  and  cement 

1,693 

Lumber 

Lumber 

57,522 

41 

Cedar  posts. 

Cedar  posts 

Qrain           

Tanbark 

21,064 
172 

Plour 

Flour 

Leather 

Leather  

8,040 

Farm  products,  miscellaneous  

Farm  products,  miscellaneou.^ 

199 

Mificellaneonii. 

Fniit,  mlscfillanen"^ r 

8,141 

8alt 

101,402 

Miscellaneous 

106,280 

Total 

Total 

594,398 

460,279 

N  N  14. 

IMPROVEMENT  OF  HARBOR  AT  MANISTEE,  MICHIGAN. 

The  history  of  this  work  is  carried  to  July  1, 1900,  in  the  Report  of 
the  Chief  of  Engineers  for  1900,  page  3919. 

OPERATIONS   DURING  FISCAL  YEAR  ENDING  JUNE   30,   1901. 

Under  contract  with  William  Brownriffg,  of  Manistee,  Mich.,  in 
force  at  the  beginning  of  the  fiscal  year,  the  south  pier  was  extended 
100  feet  by  one  crib  100  by  30  by  16i  feet,  with  6-foot  superstructure, 
and  133  feet  of  the  superstructure  of  the  .south  pier  and  151  feet  of 
that  of  the  north  pier  have  been  replaced  by  new  structures  6  feet  high. 
Operations  under  this  contract  were  concluded  upon  September  8, 18^. 
The  details  of  this  work  are  given  in  the  appended  extract  from  the 
report  of  Assistant  Engineer  F.  W.  Lehnartz: 

At  the  banning  of  the  fiscal  year  a  contract  was  in  force  with  William  Brownrigg 
for  extending  the  south  pier  100  feet  and  for  renewing  the  superstructure  on  portions 
of  the  two  piers,  and  part  of  the  work  had  already  been  done.  The  operations  under 
this  contract  were  continued  until  Sejjtember  8,  when  they  were  completed.  The 
crib  placed  in  extension  of  the  south  pier  is  100  feet  long,  30  feet  wide,  and  16^  feet 
deep.  It  rests  on  a  pile  foundation  and  is  completed  with  a  superstructure  6  feet 
high  connecting  with  the  adjacent  old  work,  the  whole  being  filled  with  stone  to  the 
top,  and  deckea  over.  The  outer  end  is  protected  by  a  row  of  piles  driven  in  contact 
with  the  end  wall  and  with  three  12  by  12  inch  horizontal  timbers  filling  the  space 
between  the  projecting  horns  above  water.  Mooring  posts  projecting  above  the  deck 
are  built  into  the  superstructure  at  distances  of  50  feet  from  each  other.  The  top  of 
the  new  work  is  6  feet  above  zero  of  gauge.  The  portions  of  the  piers  which  were 
repaired  extend  from  station  6  -f  63  to  7  -f  96  in  the  south  pier,  and  from  station 
lK-}-84to204-35in  the  north  pier.  In  both  cases  the  old  timbers  above  the  level 
of  zero  of  gauge  were  removed  and  replaced  by  a  new  superstructure  5  feet  high.  The 
side  walls  of  tne  suhetructure  needed  considerable  repairs  before  the  new  top  timbers 
could  be  put  on.  The  repaired  structures  were  renlled  with  the  stone  previously 
removed  and  decked  with  3  by  12  inch  planks.  The  empty  comer  pockets  at  the 
outer  end  ol  the  north  pier  were  refilled  with  stone. 

CONDITION  OF  WOBKS  ON  JUNE  30,  1901. 

On  May  20-24,  soundings  were  made  throughout  the  harbor  and 
river,  which  showed  the  following  available  depths  at  a  stage  of  —0.8 
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foot.  Outside,  21  feet;  at  the  end  of  south  pier,  18  feet;  thence  to 
the  inner  end  of  the  north  revetment,  16  feet,  and  thence  in  the  river 
to  Manistee  Lake,  generally  not  less  than  15  feet,  except  in  a  short 
stretch  between  stations  24  and  35,  where  the  depth  was  14.3  feet. 

The  north  pier  consists  of  1,304  feet  of  pile  work  and  1,602  feet  of 
crib  work,  has  a  total  length  of  2,906  feet,  and  projects  1,265  feet 
beyond  the  shore  line  (see  annual  report  for  1899,  page  2940,  for  state- 
ment relating  to  occupation  of  part  of  north  revetment  at  inner  end 
by  Manistee  and  Northeastern  Railroad  Company.  No  repairs  have 
yet  been  made).  The  crib  work  between  stations  20  +  35  ana  22  +  89. 5 
IS  20  to  22  years  old  and  needs  new  superstructure,  and  the  filling  in 
many  pockets  of  the  projecting  pier  has  settled  considerably.  With 
these  exceptions  the  pier  is  in  good  condition. 

The  south  pier,  which  is  all  crib  work,  is  1,300  feet  long  and  pro- 
jects 755  feet  oeyond  the  shore  line.  The  inner  portion  of  425  feet  is 
occupied  by  the  Canfield  &  Wheeler  Co.,  on  conaition  that  they  main- 
tain it  in  substantial  repair.  The  part  from  station  7  +  96  to  8  +  97 
is  now  22  years  old  and  needs  new  superstructure,  and  100  feet  more 
is  18  to  19  years  old  and  will  have  to  be  rebuilt  above  water  before 
long.     With  these  exceptions  the  pier  is  in  good  condition. 

WORK  PROPOSED   FOR  NEXT  FISCAL  YEAR, 

Contract  will  be 'entered  into  for  rebuilding  above  water  the  part  of 
the  north  pier  between  stations  20  +  35  and  22  +  89,  and  of  the  south 
pier  between  stations  7 +  96  arid  8  +  97.  This  work  is  now  being 
advertised.  Proposals  will  be  opened  July  26,  1901,  and  work  is  to 
be  completed  by  December  1,  1901. 

ESTIMATE  OF  FUNDS   FOR  FISCAL  YEAR   ENDING   JUNE   30,   1901. 

To  complete  the  approved  project  250  feet  of  additional  crib  work 
in  the  south  pier  will  be  requirea.  This  work  is  necessary  and  should 
be  done  as  soon  as  possible.  Based  upon  the  lowest  bids  received 
during  the  past  two  years  for  similar  work  at  this  and  near-by  harbors, 
it  is  estimated  that  this  extension  will  cost  $33,000,  which  exceeds  the 
unappropriated  balance  of  the  estimate  of  1898  by  $3,000.  Since  the 
completion  of  the  approved  project  at  a  cost  less  than  $33,000  is 
impossible,  authority  has  been  received  to  increase  to  that  amount  the 
estimate  for  completion  of  the  project,  and  this  accordingly  is  sub- 
mitted. 

The  estimate  for  maintenance  is  as  follows: 

Repairs  of  100  linear  feet  of  south  pier $2, 000 

Refilling  piers 2,200 

Dredging 6,600 

Total  for  maintenance 10, 800 

Original  estimated  cost  of  the  work,  1866,  amended  in  1871,  1875,  1890, 

1892,  1898,  and  1901 $428,000.00 

Whole  amount  expended  to  June  30,  1901 386,824.30 
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Money  statement. 

July  1,  1900,  balance  unexpended $25,936.15 

June  30,  1901,  amount  expended  during  fiscal  year 16, 759. 45 

July  1,  1901,  balance  unexpended 9, 175. 70 

July  1,  1901,  outstanding  liabilities v 117.08 

July  1,  1901,  balance  available 9, 058. 62 

July  1 ,  1901 ,  amount  covered  by  uncompleted  contracts 3, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 33, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  tbe  balance  unexpended  July  1,  1901: 

For  works  of  improvement 133,000.00 

For  maintenance  of  improvement 10,800.00 

43,800.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


AppropTioUiom  for  improving  harbor  at  Manistee,  Mich. 


March  2,  1867 $60,000 

July  11, 1870 20,000 

March3,  1871 9,000 

Junel0,1872 10,000 

March3,  1873 10,000 

June  23, 1874 10, 000 

March3,  1875 25,000 

August  14, 1876 14, 000 

June  18, 1878 15,000 

March3,  1879 10,000 

June  14, 1880 10,000 

March3,  1881 10,000 


August  2, 1882 $15,000 

July5,  1884 10,000 

August  5, 1886 10,000 

August  11, 1888 10,000 

September  19,  1890 50, 000 

July  13,  1892 50,000 

August  18, 1894 12,000 

June  3, 1896 15, 000 

March  3,  1899 20,000 

Total 395,000 


ABSTRACT  OP  GONTRACTS  IN   FOBCB  FOB  IMPBOVINO  HABBOB  AT  MANISTEE,    MICH. 

Dredging. 

Contractor:  Green's  Dredging  Company. 

Date  of  contract:  March  24,  1900. 

Date  of  approval:  April  12,  1900. 

Date  of  b^inning:  April  29,  1900. 

Date  of  expiration:  September  30,  1900. 

Rates:  16^  cents  per  cubic  yard  for  dredging  and  $3  per  mile  for  transfer  of  plant. 

Contractor:  Samuel  O.  Dixon. 
Date  of  contract:  May  1,  1901. 
Date  of  approval:  May  11, 1901. 
Date  of  beginning:  May  30,  1901. 
Date  of  expiration:  October  15,  1901. 
Rate:  18  cents  per  cubic  yard. 

Extension  and  rejxjir  of  piers. 

Contractor:  William  Brownrigg. 

Date  of  contract:  March  10,  1900. 

Date  of  approval:  March  22,  1901. 

Date  of  beginning:  May  1,  1900. 

Date  oi  expiration:  December  1,  1900. 

Rates:  Cutting  down  old  work,  at  $2.25  per  linear  foot;  dredging,  at  99  cents  per 
cubic  yard;  foundation  piles,  at  57  cents  per  linear  foot;  white-oak  round  piles,  at  43 
cents  per  linear  foot;  white  oak  timber,  at  $45  per  1,000  feet  B.  M.;  white  pine  tim- 
ber, at  $28  per  1,000  feet  B.  M. ;  hemlock  timber,  at  $23.15  per  1,000  feet  B.  M. ;  white 
pine  plank,  at  $22.75  per  1,000  feet  B.  M.;  drift  bolts,  screw  bolts,  and  spikes,  at  4 
centa  per  pound;  stone;  at  $6.85  per  cord. 
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OOMBIBRCIAL    8TATISTIGB    FOR    MANIST£B  HARBOR,    MICHIGAN,    CALENDAR    YEAR    ENDING 

DECEMBER  31,  1900. 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Tonnage. 

Calendar  year. 

Number. 

Tonnage. 

1888 

3,695 
8,624 
8,691 
8,617 
4,044 
2,831 
3,064 

996,221 
945,329 
976,049 
1,079,818 
1,028,629 
969,650 
956,468 

1896 

3,051 
2,356 
2,871 
1,856 
2,313 
2,049 

980,645 

1889 

1896 

648,048 

1890 

1897 

666,000 

1891 

1898 

628,752 

1892 

1899 

698,662 

1893 

1900 

626,680 

1894 

Charader  of  vessels. 


Number. 


Steam 1.464 

Sail 595 

Total 2,049 


Tonnage. 


522,080 
103,560 


625,680 


Maximum  draft,  14.3  feet. 

Receipts  and  shipments  by  vessels,  1900. 
[Compiled  from  statement  furnished  by  H.  L.  Harley,  deputy  collector  of  customs  at  Manistee,  Mich.] 


Articles  received. 

Tons. 

Articles  shipped. 

Tons. 

Grain ,. 

2,407 
12,834 
1,300 
5,208 
46,441 
83,890 

! 

TrfUTnbpr  ,,,.-.  T , , 

211,582 

Feed 

Laths 

2,040 

8,962 

274,820 

Coal 

Hhinirl^w, 

Flour 

Salt 

Bark 

Brick 

12.361 

Merchandise,  miscellaneous 

Wood  and  blabs 

737 

Potatoes 

869 

Merchandise,  miflcellaueouH       

18,172 

Total 

To*al 

102,076 

628,648 

N  N  15. 

HARBOR  OF  REFUGE  AT  PORTAGE  LAKE,  MANISTEE  COUNTY, 

MICHIGAN. 

The  history  of  this  improvement  to  the  beginning  of  the  year  is 
found  in  the  Keport  of  the  Chief  of  Engineers  for  1900,  page  3922. 

OPERATIONS  DURING   FISCAL  YEAR  ENDING  JUNE   30,  1901. 

Dredging  under  contract  with  Green's  Dredging  Company  of 
Chicago,  in.,  in  progress  at  the  beginning  of  the  fiscal  year,  was  com- 
pleted. Twelve  thousand  six  hundred  and  thirty-four  cubic  yards 
were  removed  from  July  1  to  July  13,  thereby  creating  a  through 
channel  75  feet  wide  and  13  feet  deep.  This  channel  has  maintained 
itself  fairly  well,  the  available  depth  shown  by  the  survey  of  May 
16-18  being  12  feet  and  the  width  60  feet. 

Under  the  contract  with  Bennett  &  Schnorbach,  of  Muskegon,  Mich., 
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for  pier  extension,  in  force  at  the  berinning  of  the  fiscal  year,  work 
has  Deen  prosecuted  vigorously.  The  seven  cribs  required  for  the 
completion  of  the  projected  length  of  the  north  pier  have  been  sunk 
in  place  and  the  superstructure  partl}^  finished,  and  three  cribs  have 
been  sunk  in  place  in  extension  of  the  south  pier.  For  details  of 
work  under  this  contract  see  the  appended  extract  from  the  report  of 
Assistant  Engineer  F.  W.  Lehnartz: 

Contractors  Bennett  &  Sohnorbach  continued  operations  for  the  completion  of  the 
pier  extension,  viz,  the  addition  of  700  feet  of  crib  work  to  the  north  pier  and  of 
900  feet  of  crib  work  to  the  south  pier.  Good  progress  was  made  in  the  prosecution 
of  tlie  work,  and  at  the  end  of  the  workinj?  season  in  1900,  when  operations  were 
8UHpen(ied  for  tlie  winter,  the  first  five  crii>s,  each  1(X)  by  24  by  18J  feet,  had  been 
sunk  on  their  pile  foundation  in  prolongation  of  tlie  north  pier,  and  the  two  first 
courses  of  sufH^rHtructure  and  about  half  of  the  four  remainin^]^  courses  had  been 
completed,  and  the  whole  filled  with  stone  to  the  top.  In  addition  the  construction 
of  the  sixth  crib  for  the  north  pier,  100  by  30  by  IS  J  feet,  and  of  seventeen  courses 
of  the  seventh  crib  for  that  pier,  and  of  three  courses  of  the  first  crib  for  the  south 
pier  had  been  completed.  Thirty-six  piles  already  driven  for  part  of  the  foundation 
for  crib  No.  6  were  again  pulled  up  t^)  prtwent  their  loss  during  the  winter.  Opera- 
tions were  reHumed  April  9,  and  since  that  time  the  construction  o\  crib  No.  7  for 
the  north  pier  was  complete<l,  and  both  cribs  6  and  7  were  nimk  in  place  on  a  pile 
foundation,  the  first  on  May  11  and  the  second  on  May  21,  and  the  two  first  courses 
of  superstructure  were  nearly  completed  to  the  outer  end.  Cribs  1,  2,  3,  and  4,  and 
seventeen  courses  of  crib  No*.  5  for  the  ?<outh  pier  extension,  each  100  bv  24  by  18} 
feet  were  built,  the  site  of  the  first  three  cribs  dredged  to  the  required  depth,  the 
foundation  piles  driven  and  the  cribs  sunk  in  their  places,  No.  1  on  June  3,  No.  2 
on  June  17,  and  No.  3  on  June  26. 

a)NUITION  OF  WORKS  ON   JUNE   30,  1901. 

The  north  piei*  consists  of  a  pile  wing  114  feet  long  at  the  Portage 
Lake  end,  1,235  feet  of  pile  work  along  the  channel,  and  851  feet  of 
crib  work.  Seven  hundred  feet  of  the  crib  work  have  been  added 
during  the  present  fiscal  3'ear,  but  the  superstructure  of  this  portion  is 
not  yet  completed.  The  total  length  is  2,200  feet,  and  the  pier  pro- 
jects 1,270  feet  be^'ond  the  shore  line.     The  pier  is  in  good  condition. 

The  south  pier  consists  of  1,899  feet  of  pile  work  and  300  feet  of 
crib  work,  has  a  total  length  of  1,699  feet  and  projects  630  feet  beyond 
the  shore  line.  The  wing  or  return  at  the  east  end  is  17  feet  long  in 
the  front  wall.  Seven  hundred  and  eighty -seven  feet  of  the  pile  work 
is  in  bad  shape  above  water  and  should  be  rebuilt  and  sheet  piled 
before  the  channel  is  dredged  to  the  full  depth  of  18  feet  as  contem- 
plated by  the  project.  The  remainder  of  the  pile  work  was  rebuilt 
above  water  and  sneet  piled  in  1897-98,  and  is  in  good  condition.  The 
crib  work  was  all  placed  during  the  present  season  and  is  as  yet  with- 
out superstructure.  Under  the  contract  now  in  force  this  pier  will  be 
further  extended  by  600  feet  of  crib  work. 

WORK   PROPOSED   FOR   NEXT   FISCAL  YEAR. 

Contractors  Bennett  &  Schnorbach  will  continue  operations  upon 
their  contract  for  pier  extension  and  will  probably  complete  it  beiore 
the  close  of  the  present  working  season. 

ESTIMATE  OP   FUNDS   FOR   FISCAL  YEAR   ENDINii   JUNE   30,  1903. 

The  funds  appropriated  for  the  completion  of  the  project  by  the 
sundry  civil  act  of  June  6, 1900,  do  not  provide  for  dreaging  the  chan- 
pel  to  a  depth  of  18  feet,  as  required  by  the  project.     Until  this  depth 
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is  secured  the  harbor  will  not  be  available  as  a  harbor  of  refuge,  and 
no  substantial  benefits  will  be  realized  from  the  funds  thus  far  pro- 
vided. An  amount  of  $33,000  for  dredging  to  complete  the  project 
was  included  in  the  estimate  submitted  m  the  last  annual  report,  and 
this  amount  is  again  asked  for. 

For  maintenance  an  estimate  of  $5,000  is  submitted  for  dredging  and 
an  estimate  of  $21,600  for  repairing  787  linear  feet  of  the  south  pier. 

The  harbor  is  m  the  collection  district  of  Grand  Haven,  Mich.,  which  is  the  nearest 
port  of  entry. 

Original  estimated  cost  of  work,  1879,  amended  in  1890, 1898,  and  1899. .  $344, 300. 00 
Whole  amount  expended  to  June  30, 1901 208,506.76 

Money  stcvtemervt, 

July  1,  1900,  balance  unexpended $167,297.73 

June  30,  1901,  amount  expended  during  fiscal  year 56,304.49 

July  1,  1901,  balance  unexpended 101,993.24 

July  1,  1901,  outstanding  liabilities 290.08 

July  1, 1901,  balance  available 101,703.16 

July  1,  1901,  amount  covered  by  uncompleted  contracts 96, 561. 64 

Amount  (estimated)  required  for  completion  of  existing  project 33, 800. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1, 1901: 

For  works  of  improvement $33,000.00 

For  maintenance  of  improvement 26,600.00 

59,600.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
.    4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


AppTopriaiiofM  for  harbor  of  refuge  at  Portage  Lake,  Michigan, 


March  3,  1879 $10,000 

June  14, 1880 10,000 

March3,  1881 10,000 

August  2, 1882 26,000 

July  6,  1884 12,500 

August  5, 1886 15,000 

August  11, 1888 10,000 


September  19,  1890 $8,000 

August  18, 1894 25,000 

June3, 1896 25,000 

MarchS,  1899 75,000 

June6, 1900 85,000 


Total 310,500 


ABSTRACT  OF  OONTRACI8  IN  FOBCB  FOB  HARBOB  OF  REFUGB  AT  POBTAOB  LAKE,  MICHIGAN. 

Dredging. 

Contractor:  Green's  Dredging  Company. 

Date  of  contract:  March  24,  1900. 

Date  of  approval:  April  12,  1900.  \ 

Date  of  beginning:  April  29,  1900. 

Date  of  expiration:  September  30,  1900. 

Rates:  16^  cents  per  cubic  yard  for  dredging  and  $3  per  mile  for  transfer  of  plant 

Pier  extension. 

Contractors:  Bennett  A  Schnorbach. 
Date  of  contract:  January  25,  1900. 
Date  of  approval:  February  20,  1900. 
Date  of  banning:  May  1,  1900. 

Date  of  expiration:  June  30,  1901;  extended  to  December  31,  1901. 
Rates;  Dredging  at  46  cents  per  cubic  yard;  foundation  piles  at  50  cents  per  linear 
foot;  white-oak  guard  piles  at  35  cents  per  linear  foot;  white-ocik  timber  at  $45  per 
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thousand  feet,  B.  M.;  white-pine  timber  at  $28  per  thoiuand  feet,  B.  M.;  hemlock 
timber  at  $22.50  ner  thousand  feet,  B.  M. ;  white-pine  plank  at  $25  per  thousand 
feet,  B.  M. ;  drift  oolts  and  screw  bolts  at  3}  cents  per  pound;  spikes  at  4  cents  per 
pound;  stone  at  $6.75  per  cord. 


CX)MMEBCIAL  STATIBTICB. 

No  data  relative  to  the  commercial  statistics  of  this  harbor  can  be  obtained. 


N  N  i6. 

IMPROVEMENT  OF  FRANKFORT  HARBOR,  MICHIGAN. 

The  history  of  this  work  is  carried  to  July  1, 1900,  in  the  report  of 
the  Chief  of  Engineers  for  1900,  page  3925. 

OPERATIONS  DURING  FISCAL  THAR  ENDING  JUNE  30,  1901. 

Under  contract  with  Green's  Dredging  Company  the  shoal  that  habit- 
ually forms  during  the  winter  and  encroaches  on  the  channel  from  the 
north  was  removed  between  July  14  and  19  by  the  excavation  of 
3,540  cubic  yards  of  material.  The  required  width  of  channel  was 
thus  restorea.  Soundings  taken  May  27-29,  at  a  stage  of  —0.5  to 
—  0.6  feet,  show  that  this  shoal  has  once  more  reformed  so  as  to  leave 
a  channel  of  but  80  feet  width  immediately  next  to  the  south  pier. 

Under  contract  with  Robert  Love,  of  Muskegon,  Mich.,  the  north 
pier  has  been  extended  200  feet  by  two  cribs,  each  100  by  24  by  16i 
feet,  capped  by  6-foot  superstructure,  and  551  feet  of  the  north  pier 
and  101  feet  of  the  south  pier  have  been  repaired.  Operations  under 
this  contract  were  in  progress  at  the  beginning  of  the  fiscal  year  and 
were  completed  November  3,  1900.  This  work  is  described  in  detail 
in  the  appended  extract  from  report  of  Assistant  Engineer  F.  W. 
Lehnartz: 

At  the  b^finning  of  the  fiBcal  year  there  was  a  contract  in  forcd  with  Robert  Love 
for  extending  the  north  pier  200  feet,  and  for  repairing  the  north  pier  between  stations 
8-1-44  and  9  -f  99  and  between  stations  0  and  3  -|-  96,  and  the  south  pier  between  sta- 
tions 9  -j-  83  and  10  -f-  84.  Operations  under  this  contract  were  continued  during  the 
working  season  and  completed  November  3.  The  extension  of  the  north  pier  has 
consisted  in  the  placing  of  two  cribs,  each  100  feet  long,  24  feet  wide,  and  16J  feet 
deep,  on  a  pile  foundation,  and  completing  the  same  with  a  superstructure  6  feet 
high.  The  work  was  filled  with  stone  to  the  top  and  decked  with  3  by  12  inch  plank. 
The  space  between  the  outer-end  horns  is  filled  with  a  row  of  piles  dose  to  the  end 
wall  and  reaching  to  a  penetration  of  34  feet  below  zero  of  gauge,  and  with  three 
outer  fender  or  guard  timbers  between  water  surface  and  top  of  work.  Oak  mooring 
posts,  projecting  above  the  deck,  were  built  into  the  work  at  distances  of  60  feet. 
The  repairs  of  the  north  pier  between  stations  8-1-44  and  9+99,  which  is  a  crib  struc- 
ture 20  feet  wide,  consisted  in  cutting  the  work  down  to  the  level  of  zero  of  gauge, 
driving  a  row  of  oak  piles  along  the  channel  face  in  close  contact  with  the  old  struc- 
ture and  secured  to  the  same  by  means  of  a  front  oak  wale,  screw  bolts,  and  tie-rods, 
and  building  a  new  superstructure  5  feet  high  on  top,  the  front  wall  resting  on  the 
new  front  \A\es  and  the  rear  wall  on  the  rear  wall  of  the  substructure.  The  work 
was  filled  with  the  old  stone  previouslv  removed  from  it  and  a  plank  walk  3  feet  wide 
laid  on  top.  The  new  piles  are  4  feet  between  centers  and  have  a  length  in  the  work 
of  29  to  32  feet  The  repairs  of  the  north  pier  between  stations  0  and  3  -h  96  were  com- 
menced during  the  previous  fiscal  year,  as  described  on  page  3926,  Annual  Report  of 
the  Chief  of  Engineers  for  1900.    They  were  completed  oy  putting  in  the  remainder 
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of  the  tie-rods,  reachinfi^  from  the  wale  on  the  front  piles  to  the  wale  on  the  rear  piles, 
and  putting  on  the  new  saperstracture,  which  is  5  feet  high  in  the  front  wall  and  3 
feet  hiffh  in  the  rear  wall,  except  at  the  extreme  easterly  end,  where  both  walls  are 
5  feet  high  for  a  length  of  11  feet.  This  part  of  the  structure  was  refilled  with  new 
edgings  up  to  the  bottom  of  the  lower  cross  ties  and  ballasted  with  stone  2  feet  high. 
A  plank  walk  3  feet  wide  was  laid  on  top.  The  south  pier  between  stations  9  -|-  83 
and  10  +  84  is  a  crib  work  30  feet  wide.  The  first  crib,  station  9  +  83  to  10  +  33,  has  a 
bad  alignment  in  the  ^ier,  projecting  about  4  feet  into  the  channel  at  its  westerly  end. 
The  repairs  consisted  m  cutting  this  work  down  to  the  level  of  zero  of  gauge,  repair- 
ing the  top  of  the  projecting  crib,  straightening  the  alignment  of  the  front  wall  of  the 
pier  with  piles,  and  building  a  new  superstructure  6  feet  high.  The  superstructure 
IS  about  21  feet  wide,  the  front  wall  resting  on  the  new  front  piles  or  on  the  project- 
ing part  of  the  substructure  and  the  rear  wall  on  the  interior  tmabers  of  the  substruc- 
ture. The  part  of  the  substructure  projecting  in  the  rear  of  the  new  superstructure 
was  repaired  where  needed  and  decked  with  6  by  12  inch  timbers.  The  reconstructed 
work  was  filled  with  the  stone  previously  removed  and  decked  with  3  by  12  inch 
plank. 

CONDITION  OP  WOBKS  ON  JUNE  30,  1901. 

The  north  pier  consists  of  396  feet  of  pile  work  and  1,304  feet  of 
crib  work,  has  a  total  length  of  1,700  feet,  and  projects  910  feet  beyond 
the  shore  line.  The  pier  is  generally  in  good  condition  except  at  the 
extreme  east  end,  where  the  superstructure  has  been  pushed  back 
about  1  foot  by  a  colliding  vessel.  The  outer  201  feet  were  add^  to 
the  pier  during  the  working  season  of  1900. 

The  south  pier  consists  of  186  feet  of  pile  work  and  1,752  feet  of 
crib  work,  has  a  total  length  of  1,938  feet,  and  projects  1,540  feet 
beyond  the  shore  line.  The  outer  section  of  400  feet  was  built  by  the 
Toledo  and  Ann  Arbor  Railroad  Company  in  1896-97.  One  hundred 
and  two  feet  is  twenty -one  years  old,  and  101  feet  more  is  eighteen  to 
nineteen  years  old,  and  this  entire  section,  203  feet  in  length,  needs 
new  superstructure.  The  superstructure  of  the  pile  work  ana  many 
places  m  the  front  wall  of  the  crib  work  are  badly  bruised  by  collision 
of  the  car  ferries.  The  filling  in  many  of  tiie  crib  pockets  has  settled 
considerably.     With  these  exceptions  the  pier  is  in  good  condition. 

WORK  PROPOSED  FOR  NEXT  FISCAL  YEAR. 

Dredging  for  the  purpose  of  removing  the  shoal  that  narrows  the 
entrance  and  for  widening  the  channel  inside  to  the  extent  permitted 
by  available  funds  will  be  done  under  contract  with  Samuel  O.  Dixon, 
when  a  dredge  becomes  available  for  this  harbor. 

ESTIMATB  OP  FUNDS  FOR  FISCAL  TEAR  ENDING  JUNE  30,  1903. 

In  previous  annual  reports  it  has  been  recommended  that  the  north 
pier  1^  further  extendea  400  feet.  Recent  surveys  show  that  the  nat- 
uml  forces  affecting  the  depth  at  the  entrance  have  attained  a  state  of 
fairly  advantageous  equilibrium,  and  it  is  doubtful  whether  it  would 
be  desirable  to  disturb  this  equilibrium  as  violently  as  would  be  done 
by  extending  the  north  pier  400  feet.  It  is  therefore  proposed  to 
extend  the  north  pier  300  feet  and  the  south  pier  100  feet,  at  a  total 
cost  of  $44,000. 

The  estimate  for  maintenance  is  as  follows:  For  renewing  203  feet 
superstructure  of  south  pier,  $4,020;  for  irefiUing  cribs  of  south  pier 
and  for  minor  repairs,  $5,600;  for  dredging,  $5,500;  total  for  main- 
tenance, $15,020, 
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Upon  several  occasions  during  the  year  the  piers  have  been  damaged 
b^  the  car  ferry  of  the  Ann  Arbor  Kailroad  Company.  These  inju- 
ries have  as  usual  been  repaired  by  the  railroad  company. 

The  harbor  is  in  the  collection  district  of  Grand  Haven,  Mich.,  which  is  the 
nearest  jwrt  of  entry. 

Origmal  estimated  cost  of  work,  1866,  amended  in  1868,  1879, 1892, 1898, 

and  1899 1421,938.35 

Whole  amount  expended  to  June  30,  1901 374,689.74 

Money  stai^efraefnt. 

July  1,  1900,  balance  unexpended $32,233.02 

June  30,  1901,  amount  expended  during  fiscal  year 28, 884. 41 

July  1,  1901,  balance  unexpended 3,348.61 

July  1,  1901,  outstanding  liabilities 131.00 

July  1,  1901,  balance  available .' 3,217.61 

July  1,  1901,  amount  covered  by  uncompleted  contracts 1, 500. 00 

Amount  (estimated)  required  for  completion  of  existing  project 44, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1, 1901: 

For  works  of  improvement $44, 000. 00 

For  maintenance  of  improvement 15,020.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


69,020.00 


Appropriatiom  for  improving  harbor  at  Frankfort^  Mich, 


Aux  Bees  Scies,  Michigan: 

June23,1866 $88,541.00 

March  2,  1867 10,000.00 

July  25, 1868  (allotment) .  10, 000. 00 

April  10, 1869  (allotment)  29, 31 8. 85 

July  11,  1870 10,000.00 

March  3,  1871 10,000.00 

Frankfort,  Mich.: 

June  10, 1872 10,000.00 

March  3, 1873 10,000.00 

June  23, 1874 10,000.00 

March  3, 1876 10,000.00 

August  14, 1876 3,000.00 

June  18,1878 8,800.00 

March  3,  1879 4,000.00 

June  14,1880 5,000.00 

March  3,  1881 10,000.00 


Frankfort,  Mich.: 

August  2, 1882 $15,000.00 

July  5,  1884 5,000.00 

Augusts,  1886 7,000.00 

August  11,  1888 8,000.00 

September  19,  1890 10, 000. 00 

July  13,  1892 10,000.00 

August  18, 1894 50, 000. 00 

June  3, 1896 15,000.00 

March  3,  1899 35,000.00 

Total 383,659.85 

Amount   covered    into    the 
Treasury  (Rejwrt,  1871,  p. 

133) 5,721.50 


377,938.35 


ABSTRACT  OP  CONTRACTS  IN   FORCE   FOR  IMPROVING  HARBOR  AT  FRANKFORT,  MICH. 

Dredging. 

Contractor:  Green's  Dredging  Company. 

Date  of  contract:  March  24,  1900. 

Date  of  approval:  April  12,  1900. 

Date  of  beginning:  April  29,  1900. 

Date  of  expiration:  September  30,  1900. 

Rates:  16 J  cents  per  cubic  yard  for  dredging,  and  $3  per  mile  for  transfer  of  plant. 
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Contractor:  Samuel  O.  Dixon. 
Date  of  contract:  May  1,  1901. 
Date  of  approval:  May  11,  1901. 
Date  of  beginning:  May  30,  1901. 
Date  of  expiration:  October  15,  1901. 
Rate:  18  cents  per  cubic  yard. 

Extension  and  repair  of  piers. 

Contractor:  Robert  Love. 

Date  of  contract:  March  23,  1900. 

Date  of  approval:  March  31,  1900. 

Date  of  beginning:  May  1,  1900. 

Date  of  expiration:  December  1,  1900. 

Rates:  Cutting  down  old  work,  at  $2  per  linear  foot;  dredging,  at  75  cents  per  cubic 
yard;  foundation  piles,  at "50  cents  per  linear  foot;  white-oak  round  piles,  at  40  cents 
per  linear  foot;  white-oak  timber,  at  $45  per  M  feet  B.  M. ;  white-i^ine  timber,  at 
$28  per  M  feet  B.  M. ;  hemlock  timber,  at  $23  per  M  feet  B.  M. ;  white-pine  plank, 
at  $24  per  M  feet  B.  M. ;  drift  bolts,  screw  bolts,  tie-rods,  and  spikes,  at  4  cents  per 
pound;  stone,  at  $6.75  per  cord;  edgings,  at  $3  per  cord. 


OOMMERGIAL  STATISTICS   FOB    FHANKFOBT    HARBOR,    MICHIGAN,    CALENDAR  YRA.R  ENDING 

DECEMBER  31,  1900. 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Calendar  year. 

Number. 

Tonnage. 

1888                   

1,342 

216, 376 

1895 

1,182 
1,374 
1,714 
1,681 
1,790 
1,480 

412,951 

1889a 

1896 

809,277 

1890                              

44S 

1,641 

910 

968 

1,101 

57,140 
268,908 
167,777 
278,709 
887,728 

1897 

706,  M6 

1891 

1898 

793.896 

1892                          

1899 . : 

1,406,965 

1893 

1900 

1,808,722 

1894 

a  No  report. 
Character  of  vessels. 

Number. 

Tonnage. 

Steam 

1,270 
210 

1,278,474 

Sail -- 

80,248 

Total 

1,480 

1,806,722 

Maximum  draft,  18  feet. 

Receipts  and  shipments  by  vessel^  1900. 
[Compiled  from  statement  furnished  by  the  deputy  collector  of  customs  at  Frankfort,  Mich.] 


Articles  received. 


Bran, etc 

Hay,  etc 

Freight  cars,  loaded 
Freight  cars,  empty 

Total 


17 

142 

260,520 

5,696 


266,375 


Articles  shipped. 


Lumber 

Shingles 

Tics,  posts,  bark,  etc  . 

Fruit 

Potatoes 

Freight  cars,  loaded . 
Freight  cars,  empty  . 

Total 


Tons. 


83,110 
140 

18,157 

68 

46 

237,640 

17,760 

806,916 
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N  N  17. 

IMPROVEMENT  OF  HARBOR  AT  CHARLEVOIX,  MICHIGAN. 

The  history  of  the  improvement  is  carried  to  July  1,  1900,  in  the 
report  of  the  Chief  of  Engineers  for  1900,  page  3928. 

OPERATIONS   DURINQ   FISCAL  YEAR  ENDING  JUNE   30,  1901. 

Operations  under  the  contract  with  Green  &  Anderson,  of  Green 
Bay,  Wis.,  which  were  in  progress  at  the  beginning  of  the  fiscal  jrear, 
were  completed  August  24.  This  work  has  resulted  in  the  repair  of 
402  feet  of  the  south  pier,  and  is  fully  described  in  the  following 
extract  from  the  report  of  Assistant  Engineer  F.  W.  Lehnartz: 

The  operations  under  the  contract  with  Green  <&  Anderson  for  the  repair  of  the 
south  pier  between  stations  11+25  and  15+27,  which  were  in  progress  at  the  benn- 
nin^  ol  the  fiscal  year,  were  completed  August  24.  The  repairs  nave  consisted  in 
cuttmg  down  or  removing  the  part  of  the  old  structure  above  the  level  of  zero  ol 
{[aiue  and  the  front  wall  of  the  crib  substructure  between  stations  14+87  and  15+27, 
m  driving  new  rows  of  oak  front  piles  and  rear  piles,  connecting  the  rows  by  means 
of  front  and  rear  wales  and  tie  rods,  and  building  a  new  superstructure  on  top,  5  feet 
high  in  the  front  wall  and  4  feet  high  in  the  rear  wall,  with  crossrties  8  feet  from 
center  to  center.  The  new  front  piles  are  30  feet  long  in  the  work,  with  the  top  at 
the  level  of  zero  of  gauge,  and  average  3  feet  between  centers  from  stations  11+25  to 
14+28,  4  feet  between  centers  from  stations  14+28  to  14+84,  and  2  feet  between 
centers  from  stations  15+84  to  15+25.  The  still  serviceable  old  piles  remaining  in 
the  pier  have  been  retained  and  have  been  connected  with  the  new  structure  by 
means  of  drift  and  screw  bolts.  The  piles  in  the  rear  row  are  20  feet  long  in  the 
work  and  are  driven  8  feet  from  center  to  center.  A  plank  wall  3  feet  wide  was  laid 
on  the  superstructure.  No  filling  was  placed  in  the  work,  beyond  that  already  in 
place,  ana  it  is  probable  that  provision  will  have  to  be  made  for  this  in  the  future,  for 
the  protection  of  the  channel. 

CONDITION  OF  WORKS  JUNE  30,  1901. 

Lower  chomnd^  Lake  Michigcm  to  Round  Lake. — ^The  north  pier 
consists  of  303  feet  of  crib  work,  477  feet  of  stone  pier,  and  945  feet 
of  plank  beam  revetment,  has  a  total  length  of  1,725  feet,  and  projects 
756  feet  beyond  the  shore  line.  The  crib  work  is  21  to  22  years  old, 
and  needs  rebuilding  above  water.  The  stone  pier  has  been  somewhat 
damaged  at  its  westerly  end,  and  needs  an  extension  of  about  25  feet 
at  its  east  end  to  connect  it  with  the  shore.  The  plank  beam  is  a  total 
wreck  for  nearly  its  entire  length.  The  inner  ena  of  this  revetment  is 
occupied  by  private  parties  as  a  shipping  dock.  The  south  pier  con- 
sists of  491  feet  of  crib  work  and  1,539  feet  of  pile  work,  has  a  total 
length  of  2,030  feet,  and  projects  365  feet  beyond  the  shore  line. 
Forty  feet  of  the  crib  work  and  362  feet  of  the  pile  work  were  repaired 
during  the  working  season  of  1900.  Fifty  linear  feet  of  the  pile  work 
at  the  inner  end  is  occupied  by  private  parties  as  a  steamboat  dock. 
Two  hundred  and  fifty-one  feet  of  the  crib  work  is  22  to  23  years  old,  and 
needs  new  superstructure,  and  the  crib  at  the  outer  end  has  lost  con- 
siderable of  its  ballast.     The  remainder  of  the  pier  is  in  good  condition. 

Upper  channel^  Round  Lake  to  Pine  Lake. — ^The  north  revetment  is 
839  feet  long,  and  the  south  revetment  is  366  feet  long.  Both  revet- 
ments are  pile  structures.  The  north  revetment  is  a  total  wreck  above 
water  on  account  of  fires  and  decay.  The  south  revetment  is  in  better 
condition,  although  it  is  badly  decayed  above  water. 
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No  di'edging  has  been  done  during  the  fiscal  year.  Soundings  made 
May  31-June  3,  show  available  depth  of  16  feet  outside,  15.8  feet  in  a 
narrow  channel  between  the  piers  of  the  lower  channel  and  13.6  feet 
between  the  revetments  of  the  upper  channel,  at  the  existing  stage  of 
—0.7  feet 

WORK  PROPOSED  FOR  NEXT  FISCAL  YEAR. 

Under  contract  with  Samuel  O.  Dixon,  of  Milwaukee,  Wis.,  the 
required  width  and  depth  of  channels  are  to  be  restored  so  far  as  per- 
mitted by  available  funds.  This  work  is  to  be  begun  as  soon  as  one 
of  the  three  dredges  employed  under  the  contract  becomes  available. 

ESTIMATE  OF  FUNDS  FOR  FISCAL  YEAR  ENDING  JUNE   30,  1903. 

The  approved  project  provides  for  an  extension  of  200  feet  to  the 
south  pier,  at  an  estimated  cost  of  $19,800. 
The  estimate  for  maintenance  is  as  follows: 

RepairB  to  north  pier  and  revetment  (lower  channel) $20, 500 

Repairs  to  south  pier 3, 325 

Repairs  to  north  revetment  of  upper  channel 3, 000 

Dredging 4,400 

Total  for  maintenance 31, 225 

The  harbor  is  in  the  collection  district  of  Grand  Haven,  Mich.,  which  is  the  nearest 
port  of  entry. 

Original  estimated  cost  of  work,  1868,  amended  in  1876  and  1884 $186, 000. 00 

Whole  amount  expended  to  June  30, 1901   151,112.58 

Money  statement, 

July  1,  1900,  balance  unexpended $12,327.44 

June  30,  1901,  amount  expended  during  fiscal  year 7, 94^^.  02 

July  1,  1901,  balance  unexpended 4,387.42 

July  i,  1901,  amount  covered  by  uncompleted  contracts 2, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 30, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement $19, 800. 00 

For  maintenance  of  improvement 31, 225. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


51,025.00 


AppropriaJiijons  for  improving  harbor  at  Charlevoix^  Mich. 


August  14,  1876 $10,000 

June  18,  1878 12,000 

March  3,  1879 9,000 

June  14,  1880 10,000 

March  3,  1881 10,000 

August  2, 1882 10,  000 

July  5,  1884 10,000 

Augusts,  1886 10,000 


August  11,  1888 $12,500 

Septemberl9,  1890 9,000 

July  13,  1892 10,000 

August  18, 1894 8,000 

June3,  1896 20,000 

March  3, 1899 15,000 

Total 155,500 
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ABSTRACTT  OF  CONTRACTS  IN   FORCR  FOR  IMPROVING  HARBOR  AT  CHARLEVOIX,  MICH. 

Dredgvng. 

Contractor:  Green's  Dredging  CSompany. 

Date  of  contract:  March  24,  1900. 

Date  of  approval:  April  12,  1900. 

Date  of  beginnmg:  April  29,  1900. 

Date  of  expiration:  September  30,  1900. 

Rates:  16^  cents  per  cubic  yard,  and  |3  per  mile  for  transfer  of  plant. 

Contractor:  Samuel  0.  Dixon. 
Date  of  contract:  May  1,  1901. 
Date  of  approval:  May  11,  1901. 
Date  of  beginning:  May  30,  1901. 
Date  of  expiration:  October  15,  1901. 
Rate:  18  cents  per  cubic  yard. 

Repair  of  pier. 

Contractors:  Green  &  Anderson. 

Date  of  contract:  April  27,  1900. 

Date  of  approval:  May  7,  1900. 

Date  of  beginning:  June  8,  1900. 

Date  of  expiration:  December  1,  1900. 

Rates:  Cutting  down  old  work,  at  $2  per  linear  foot;  white-oak  round  piles,  at  45 
cents  per  linear  foot;  white-oak  timber,  at  $55  per  M  feet  B.  M. ;  white-pme  timber, 
at  $32  per  M  feet  B.  M. ;  white-pine  plank,  at  $26  per  M  feet  B.  M. ;  drift  bolts,  screw 
bolts,  and  lie  rods,  at  4|  cents  per  pound;  spikes,  at  4  cents  per  pound. 


COMMEBCIAL  STATISTICS  FOR  CHARLEVOIX  HARROR,   MICH.,  CALENDAR  YEAR  ENDING 

DECEMBER  31,  1900. 

Entrances  and  clearances. 


Number. 

Tonnage. 

Calendar  year. 

Number. 

Tonnage. 

1888 

G26 
478 
682 
634 
587 
820 
1,701 

92,806 

1896 

528 
420 
646 
666 
675 
1,725 

92,887 
75,263 
110,474 
106,797 
144,100 

1889 

1896          

1890 

75,224 
79,618 
79,966 
144,976 
888,016 

1897 

1891 

1898 

1892 

1899 

1898 

1900 

860,769 

1894 

Character  of  vessels. 

Number. 

Tonnage. 

8t«im        , , T 

887 
1,888 

88,762 

Sail     .                  , 

262,017 

Total           

1,726 

860,769 

Maximum  draft,  13.5  feet. 
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Receipts  and  shipments  by  vessels,  1900. 
[Compiled  from  statement  furnished  by  W.  A.  Smith,  deputy  collector  of  customs  at  Charlevoix,  Mich.] 


ArticlcB  received. 

Tons. 

Articles  shipped. 

Tons. 

Cool 

23,968 
5,712 
285 
476 
4,879 
4,800 

T^iimher 

152,680 
2,998 
17,240 
16,042 
2,070 
21,284 
6,612 
250 

Grain 

Posts 

OU 

Ties 

Salt 

Bark 

Peed 

Shinffles 

Slabs 

Wood 

Total 

89,640 

Flour .  ...  ..         

Apples 

60 

Merchandise,  miscellaneous 

2,000 

Total 

221,181 

NN  i8. 

IMPROVEMENT  OF  HARBOR  AT  PETOSKEY,  MICHIGAN. 

For  history  of  this  improvement  to  July  1,  1900,  see  Report  of  the 
Chief  of  Engineers  for  1900,  page  3932. 

OPERATIONS  DURING   FISCAL  YEAR  ENDING  JUNE   30,  1901. 

Under  contract  with  Adolph  Green,  of  Green  Bav,  Wis.,  dated 
August  6,  1900,  the  base  of  the  stone  foundation  of  the  north  break- 
water was  made  wider  and  stronger  by  placing  181.5  cords  of  riprap 
along  the  front  of  the  north  and  end  walls,  and  the  inshore  section  of 
the  west  breakwater,  which  had  been  breached,  was  restored  to  its 
original  cross  section  by  the  use  of  37.5  cords  of  stone.  All  the  stone 
weighed  not  less  than  2,000  pounds.  Operations  began  August  27  and 
ended  September  20, 1900. 

CONDITION  or  WORKS  JUNE  30,  1901. 

The  north  breakwater  consists  of  200  linear  feet  of  crib  work,  and 
the  west  breakwater  of  401  feet  of  crib  work  with  an  inshorcsection 
200  feet  long  built  of  stone.  The  works  are  generally  in  good  con- 
dition, but  uie  upper  nine  courses  of  the  west  wall  of  the  west  break- 
water, the  northeast  horn  of  the  west  breakwater,  and  the  southeast 
horn  of  the  north  breakwater  above  water  are  broken  by  blows  from 
colliding  vessels. 

ESTIMATE  OP  FUNDS  FOR  FISCAL  YEAR  ENDING  JUNE   30,  1903. 

The  balance  of  the  available  .funds  is  applicable  to  the  extension  of 
the  north  breakwater  reauired  by  the  approved  project.  The  amount 
asked  for  is  the  estimatea  amount,  in  addition  to  the  available  balance, 
necessary  for  that  extension.     No  dredging  is  required  at  this  harbor. 

The  harbor  is  in  the  collection  district  of  Grand  Haven,  Mich.,  which  ia  the  nearest 
port  of  entry. 

Original  estimated  cost  of  work 1170, 000. 00 

Whole  amount  expended  to  June  30, 1901 56,260.37 
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Money  stdtement. 

July  1,  1900,  balance  unexpended $20,970.79 

November  9, 1900,  deposited — account  disallowance 2. 86 

20,973.65 
June  30,  1901,  amount  expended  during  fiscal  year 3,234.02 

July  1,  1901,  balance  unexpended 17,739.63 

Amount  (estimated)  required  for  completion  of  existing  project 97, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 66,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 


ApprcpriaiiiyM  for  improving  harbor  at  Petoskey,  Mich, 

September  19,  1890 $16,000 

July  13,  1892 20,000 

August  18,  1894 10,000 

June  3, 1896 8,000 

March  3,  1899 20,000 

Total 78,000 


ABSTRACT  OF  OONTRACTrS  IN  FOBCR  FOB  IMPROVING  HARBOR  AT  PSTOSKBY,  MICn. 

Repair  of  breakwaters. 

Contractor:  Adolph  Green. 
Date  of  contract:  August  6,  1900. 
Date  of  approval:  August  29,  1900. 
Date  of  beginning:  October  4, 1900. 
Date  of  expiration:  October  1,  1900. 
Bate:  Stone  at  $12  per  cord. 


OOMMERCIAIi  STATIBTICS. 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Toniu«e. 

Calendar  year. 

Number. 

Tonnage. 

1808 

1,388 
4,160 
4^860 
8,156 

8,000 
20,000 
28,000 
24,000 

1897 

4,862 
4,704 

91,600 
76,000 

1894 

1896 

1896 

1899 

1806 

1900 

No  data  relative  to  the  commercial  statistics  for  calendar  years  1899  and  1900  could 
be  obtained. 
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N  N  19. 

PRELIMINARY  EXAMINATION  OF  MUSKEGON  HARBOR,  MICHIGAN, 
WITH  A  VIEW  TO  OBTAINING  A  CHANNEL  OF  THE  DEPTH  OF  20 
FEET  AND  A  UNIFORM  WIDTH  OF  300  FEET  FROM  THE  EXTERIOR 
TO  THE  INTERIOR  LAKE;  THE  PLAN  TO  PROVIDE  FOR  SHEET  PIL- 
ING TO  PREVENT  EROSION  ALONG  THE  BANKS  NOT  PROTECTED  BY 
CRIBS. 

[Printed  in  House  Doc.  No.  104,  Fifty-sixth  €k>ngre88,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washinffton^  Nmyember  £8^  1900. 
Sib:  I  have  the  honor  to  submit  herewith  copy  of  report  dated 
August  6,  1900,  with  map,^  by  Capt.  Chester  Hardinff,  Corps  of  Engi- 
neers, upon  preliminary  examination  of  Muskegon  Harbor,  Michigan, 
with  a  view  to  obtaining  a  channel  of  the  depth  of  20  feet  and  a  uni- 
form width  of  300  feet  from  the  exterior  to  the  interior  lake,  the  plan 
to  provide  for  sheet  piling  to  prevent  erosion  along  the  banks  not  pro- 
tected by  cribs,  mad!e  in  accordance  with  requirements  of  the  emer- 
gency river  and  harbor  act  of  June  6,  1900. 

This  harbor  is  now  being  improved  under  a  project  contemplating 
the  maintenance  of  a  channel  of  15  feet  depth,  and  Captain  Harding 
presents  a  plan  for  further  improvement  by  dredging,  pier  extension, 
revetment,  etc.,  at  an  estimated  cost  of  $380,000.  He  states  that  there 
is  no  q^uestion  in  his  mind  of  the  desirability  of  enlarging  the  scope  of 
the  existing  project  for  this  harbor,  and  his  views  are  concurred  m  by 
the  Division  Engineer,  Col.  J.  W.  Barlow,  Corps  of  Engineers. 

The  estimates  assume  that  the  land  to  be  removed  in  order  to  secure 
the  increased  width  of  channel  and  to  build  the  revetments  will  be 
ceded  without  cost  to  the  United  States;  also  that  an  area  e^ual  to 
that  at  present  occupied  by  the  United  States  Life-Saving  Service  will 
be  restored  to  the  IJnited  States  for  the  same  occupation  and  purpose. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen..^  Chief  of  Engineers^ 

Jf.  S.  Army. 
Hon.  Elihu  Root, 

Secretary  of  Wa/r. 

befobt  of  capt.  chester  harding,  corps  of  engineers. 

United  States  Engineer  Office, 
Orcmd  Rapids^  Mich..,  Augvst  6^  1900. 
General:  I  have  the  honor  to  submit  the  following  report  of  a  pre- 
liminary examination  of  Muskegon  Harbor,  Michigan,  made  to  deter- 
mine the  advisability  of  its  improvement  by  the  United  States  in  accord- 
ance with  the  following  project:  To  obtain  ''  a  channel  of  the  depth  of 
20  feet  and  a  uniform  width  of  300  feet  from  the  exterior  to  the  inte- 
rior lake;  the  plan  to  provide  for  sheet  piling  to  prevent  erosion  along 
the  banks  not  protected  by  cribs."  The  examination  and  report  were 
required  by  section  2  of  the  act  of  Congress  approved  June  6,  1900, 

»Not  reprinted;  printed  in  House  Boc.  No.  104,  Fifty-sixth  Congress,  second  session. 
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making  provisions  for  emergencies  in  river  and  harbor  work  and  cer- 
tain surveys. 

Muskegon  Harbor  has  been  under  improvement  by  the  United 
States  since  1867,  the  object  being  to  provide  a  practicable  entrance 
into  Muskegon  Lake  from  Lake  Michigan.  The  present  condition  of 
tile  improvement  and  the  extent  of  the  harbor  structures  built  and 
maintained  by  the  Government  are  shown  on  the  accompanying  map. 
The  existing  project,  adopted  in  1892,  provides  for  the  maintenance 
of  a  channel  of  a  depth  or  15  feet,  and  as  a  means  to  that  end,  exten- 
sions of  350  feet  to  the  north  pier  and  200  feet  to  the  south  pier,  in 
addition  to  the  extensions  of  200  and  100  feet  to  the  north  and  south 
piers,  respectively,  now  in  process  of  construction.  An  inspection  of 
the  map  indicates  two  unfavorable  features  of  the  harbor:  One  is  the 
absence  of  revetments  alone  a  considerable  extent  of  the  banks  of  the 
channel,  and  the  other  is  tiie  funnel-shaped  entrance.  .The  first  has 
not  thus  far  added  materially  to  the  expense  of  maintaining  a  practi- 
cable through  channel  of  15  feet  depth;  but  if  a  considerable  increase 
of  depth  is  to  be  secured,  sand-tight  revetments  should  unquestionably 
form  a  part  of  the  plans.  The  second  feature,  which  resulted  from 
the  necessity  of  securing  a  wider  entrance  to  the  harbor,  is  a  source  of 
difficulty  and  danger  during  westerly  storms,  as  the  seas  increase  in 
size  and  force  as  they  enter  the  contracted  portion  of  the  channel.  I 
regard  the  correction  of  these  two  unfavorable  conditions  as  a  desira- 
ble part  of  any  project  looking  to  the  creation  at  this  point  of  a  safe 
and  satisfactory  narbor  with  depths  accommodating  vessels  of  a  draft 
of  16  feet  or  more. 

There  is  no  question  in  my  mind  of  the  desirability  of  enlarging  the 
scope  of  the  existing  project  for  this  harbor.  In  point  of  population 
and  extent  of  commercial  interests  Muskegon  is  tne  principal  city  on 
the  east  shore  of  Lake  Michigan.  Muskegon  Lake,  on  which  the  city 
is  located,  is  a  body  of  water  of  depths  ample  for  all  lake  craft,  and 
of  considerable  extent,  being  about  5  miles  long,  east  and  west,  and 
about  2i  miles  wide  at  its  widest  part.  It  furnishes  an  excellent 
interior  harbor,  and  if  safely  accessible  from  Lake  Michigan  would 
constitute  a  valuable  harbor  of  refuge.  There  are  two  lines  of  daily 
steamers  from  Muskegon  to  Chicago,  and  one  from  Muskegon  to 
Milwaukee,  the  latter  operating  throughout  the  entire  year,  Muske- 
gon is  the  terminus  of  three  raflway  lines,  one  of  which  has  established 
a  car  ferry  to  Milwaukee.  The  commercial  statistics  furnished  by  the 
local  chamber  of  commerce  indicate  that  the  number  of  entrances  and 
clearances  during  the  calendar  year  1899  were  2,247,  representing  a 
total  registered  tonnage  of  2,081,067.  The  receipts  and  shipments  by 
vessel  during  the  same  year  aggregate  833,963  tons.  The  principal 
manufacturing  industries  located  m  Muskegon,  with  their  capitalization, 
extent  of  business,  and  number  of  employees,  are  shown  in  the  attached 
table  furnished  me  by  the  local  chamber  of  commerce. 

Since  the  adoption  of  the  present  project,  in  1892,  there  has  devel- 
oped a  well-recognized  tendency  to  increased  draft  in  vessels  navigating 
the  Great  Lakes,  and  in  the  case  of  five  other  harbors  in  this  district 
this  tendency  has  been  met  by  modifications  of  projects  to  provide  for 
depths  of  18  feet.  A  similar  enlargement  of  the  Muskegon  project 
is,  in  my  judgment,  fully  warranted  by  the  amount  and  extent  of  the 
commercial  interests  involved.  The  estimated  cost  of  securing  a  chan- 
nel 20  feet  deep  and  300  feet  wide,  according  to  the  plans  outlined  on 
the  accompanying  tracing,  is  as  follows: 
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^reljring  750,000  cubic  yards,  at  10  cents  per  yard 176, 000 

Removing  the  old  pier  and  revetment,  1,040  feet,  at  $25  per  foot 26, 000 

500  feet  of  sheet-pile  pier,  at  $50  per  foot 25,000 

6,115  feet  of  sheet-pile  revetment^  at  $26  per  foot 162, 876 

550  feet  of  pier  extensions,  at  $120  per  foot* 66, 000 

Contingencies 35,125 

Total 380,000 

The  above  estimates  assume  that  the  land  to  be  removed  in  order  to 
secure  the  increased  width  of  channel  and  to  build  the  revetments  will 
be  ceded  without  cost  to  the  United  States;  also  that  an  area  equal  to 
that  at  present  occupied  by  the  United  States  Life-Saving  Service  will 
be  restored  to  the  United  States  for  the  same  occupation  and  pui-pose. 
The  estimates  for  a  channel  of  the  same  width,  and  depth  of  18  feet, 
would  differ  from  the  above  only  in  the  item  of  dredging,  the  esti- 
mated difference  being  about  $10,000.  Although  it  is  my  opinion  that 
a  channel  18  feet  deep  will  satisfy  the  needs  of  this  harbor  for  many 
years,  the  slight  increase  in  cost  for  securing  a  depth  of  20  feet  suff- 
ffests  the  exp^iency  of  adopting  the  greater  depth  m  the  project.  No 
further  survey  is  required,  as  the  (mta  availaole  from  the  previous 
improvement  of  the  locality  have  been  sufficient  for  making  detailed 
plans  and  estimates. 

Very  respectfully,  your  obedient  servant, 

Chester  Harding, 
Captam^  Corps  of  Engi/neera. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Efngviieers^  U.  j8.  A. 
(Through  the  Division  Engineer.) 

[Fint  indonement] 

U.  S.  Engineer  Office,  Northwest  Division, 

JVew  York,  August  9,  1900. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  A. 
Muskegon  Harbor  is  one  of  the  most  important  harboi's  on  the  east 
shore  of  Lake  Michigan. 

A  deep  and  practicable  entrance  into  Muskeg^on  Lake  would  provide 
an  excellent  harbor  of  refuge,  in  addition  to  improving  the  present 
inadequate  facilities  for  local  commerce. 

The  project  to  extend  the  piers  and  rebuild  the  revetment,  as  shown 
on  accompanying  map,  is  recommended  for  approval. 

J.  W.  Barlow, 
Colond,  Corps  of  Engineers^ 

Dwision  Eiigineer. 

[Second  indonement.] 

Office  Chief  of  Engineers, 
U.  S.  Army, 
October  «P,  1900. 
Respectfully  submitted  to  the  Secretary  of  War. 
The  emergency  river  and  harbor  act  approved  June  6, 1900,  pro- 
vided for  a  preliminary  examination  of  Muskegon  Harbor,  Michigan, 
and,  under  certain  favorable  conditions,  a  survey  was  to  be  made  upon 
authority  of  the  Secretary  of  War,  at  his  discretion,  and  plan  and  esti- 
mate of  cost  was  to  be  prepared. 

^The  pier  extensions  estimated  for  are  contemplated  in  the  present  approved 
project 
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Under  a  misapprehension  of  the  law  the  local  officer  included  in  the 
within  report  ox  the  preliminary  examination  a  plan  and  estimate  of 
cost  of  improvement  aeemed  advisable  at  Muskegon,  and  I  recommend 
that  his  action  in  combining  in  one  report  the  substance  of  the  two 
contemplated  by  the  act  be  approved. 

John  M.  Wilson, 
Brig.  Oen,^  Chief  of  Emmneers^ 

if,  S.  Army, 

[Thixd  indOTBement.] 

War  Depabtbient, 

JVov&mber  3,  1900. 
Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War: 

John  C.  Scopield. 

Chief  Clerk, 


Slatement  gwmg  the 


manitfacturing  indxigtries  located  in  Muskegony  with  thetr 
extent  of  butiness,  and  number  of  employees. 


No. 


Katare  of  basiness. 


Iron,  steel,  and  tin  plate 

Mannfacturera  of  papera 

Manufacturere  of  pianos , 

Tannery 

Interior  finish,  sash,  doors,  etc 

Manufacturers  of  beer , 

Nailkc»s 

Knitted  and  leather  goods 

General  woodworking 

Shade  rollers  b 

Knitting  works 

Boilerworks 

Machinery  and  repairs 

Knitting  works 

Lumber , 

do 

Machinery  and  repairs 

Ol&ce  furniture 

Interior  work,  sash,  doors,  boxes 

Lumber 

Furniture  specialties 

Furniture 

Boxes,  planing  milL,  general  woodwork . 

Malleable  iron 

Brass  works 

Iron  foundry 

Special  iron-working  machinery 

OflQce  furniture 

Washing  machines 

Refrigerators 

Office  and  special  furniture 

Electric  cranes 

Chemical  fire  engine  and  brass  works. . 

Gas 

Electric  light 

Electric  street  railway 

Lumber 

Repair  shops,  cars,  etc.  e 

.  Sawmill 

I  Flour,  etc 

I  Lime. 


Office  furniture  and  specialties. 

Furniture  specialties 

Interior  woodwork 

Saw  manufacturers 

Lumber 

Plumbing,  etc 

45  celery  growers 


Total 6,888,880 


Capital 
employed. 


1400,000 

860,000 

220,000 

100,000 

75,000 

160,000 

65,000 

45,000 

80,000 

1,000,000 

15,000 

60.000 

15,000 

200,000 

600,000 

80,000 

80,000 

60,000 

85,000 

80,000 

110.000 

140,000 

20,000 

100,000 

2,700 

100,000 

90,000 

147,000 

20,000 

200,000 

40,000 

188,660 

40,000 

65,000 

65,000 

220,000 

75,000 


20,000 
65,000 
10,000 
20,000 
12,600 
8,000 
20,000 

400,000 
40,000 

160,000 


Amount  of 

business, 

1899. 


8900,000 


160,000 

160,000 

68,000 

168,000 

200,000 

80,000 

6,000 

400,000 

20,000 

86,000 

16,000 

519,207 

700,000 

125,000 

97,000 

138,000 

112,000 

124,000 

80,000 

150,000 

65,000 

200,000 

10,000 

48,000 

78,000 

175,000 

75,000 

275,000 

60,000 

526,000 

45,000 

30,000 

30,000 

51,000 

125,000 


10,000 

260,000 

25.000 

40,000 

66,000 

10,000 

25,000 

150,000 

60,000 

100,000 


6,756,207 


Number 
of  em- 
ployees. 


600 

160 

77 

60 

64 

85 

82 

48 

6 

240 

99 

60 

22 

1,080 

220 

75 

85 

120 

85 

45 

60 

175 

125 

275 

.  6 

45 

65 

240 

40 

810 

95 

240 

40 

15 

20 

50 

25 


22 

6 

42 

60 

10 

0 

101 

25 

800 


5,845 


a  Just  started  business. 

5  Branch  woodworking  department;  main  office.  East  Newark,  N.J, 

c  Amount  of  inyestment  and  business  done  not  ascertained. 
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APPENDIX  O  O. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  THE  EASTERN  OOAST 
OF  MICHIGAN,  NORTH  OF  LAKE  ERIE. 


REPORT  OF  MAJ,  W.  L.  FISK,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1901,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPBOVEMENTS. 


1.  Cheboygan  Harbor,  Michimn. 

2.  Alpena  Harbor  (Thunder  Bay  River), 

Michigan. 

3.  Saginaw  River,  Michigan. 

4.  Sebewaing  River,  Micnigan. 

5.  Harbor  of  refu^  at  Sandbeach,  Lake 

Huron,  Michigan. 


6.  Mouth  of  Black  River,  Michij;an. 

7.  Black  River  at  Port  Huron,  Michigan. 

8.  Pine  River,  Michigan. 

9.  Belle  River,  Michisan. 

10.  Clinton  River,  Michigan. 

11.  Rouge  River,  Michigan. 


United  States  Engineer  Optice, 

Detroit^  Mich.,  July  18,  1901. 
General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  June  30,  1901. 

Very  respectfully,  your  obedient  servant*, 

W.  L.  FiSK, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  U.  S.  A. 


OOi. 

IMPROVEMENT  OF  CHEBOYGAN  HARBOR,  MICHIGAN. 

The  present  project  of  improvement,  adopted  by  the  river  and  har- 
bor act  of  June  3,  1896.  calls  for  a  channel  200  feet  wide  with  a  navi- 
gable depth  of  18  feet  irom  deep  water  in  the  Straits  of  Mackinac  to 
the  State  Koad  Bridge  over  the  Cheboygan  River.  Improvements 
date  back  to  1871,  when  the  available  channel  depth  was  only  6  feet, 
but  the  result  of  work  done  to  date  is  a  straight  channel  200  feet  wide 
with  a  navigable  depth  of  18  feet  through  about  three-fourths  of  its 
length  and  with  depths  varying  from  10  to  14  feet  through  the 
remaining  distance  to  the  upper  limit  of  the  harbor.  The  report  of 
the  Chief  of  Engineers  for  1896  (pp.  2723,  2724)  summarizes  the  his- 
tory of  operations  to  that  time,  ana  no  further  work  of  improvement 
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was  done  until  the  summer  of  1898.  The  total  length  of  improved 
channel  from  deep  water  in  the  straits  to  the  State  Road  Bridge  is 
7,900  feet,  or  li  miles. 

At  the  beffinninff  of  the  fiscal  year  1900  the  available  channel  depth 
was  generally  15  feet,  but  dredging  done  during  that  year  provided 
the  harbor  with  a  channel  200  feet  wide  and  a  navigable  depth  of 
18  feet  from  the  deep-water  channel  in  the  Straits  of  Mackinac  to  a 
point  about  2,700  feet  below  the  upper  limit  of  the  harbor.  The 
resultant  benefit  to  commerce  is  that  vessels  mayload  3  feet  deeper  and 
reach  the  principal  harbor  landings  with  that  increased  draft. 

While  tne  work  of  improvement  was  in  progress  the  harbor  was 
resurveyed,  as  required  by  the  river  and  harbor  act  of  March  3, 1899, 
with  a  view  to  estimating  the  cost  of  cx)mpleting  the  channel  to  a  navi- 
gable depth  of  18  feet  throughout  the  haroor  limits.  Lieut.  Col.  (now 
Col.)  G.  J.  Ly decker  submitted  a  special  report  of  this  survey,  with 
map,  under  date  of  April  14,  1900,  and  the  report  will  be  found  at 
page  4012,  Annual  Report  of  Chief  of  Engineers  for  1900. 

From  data  supplied  by  the  survey  above  referred  to  it  was  estimated 
that  the  cost  of  completing  the  improvement  as  proposed,  and  as  the 

E resent  approved  project  requires,  will  be  $15,500.  Considerable 
ard  material  (bowlders  and  hardpan)  will  be  met  with  in  that  part  of 
the  harbor  which  remains  to  be  improved,  and  the  unit  price  for  dredg- 
ing will  be  considerably  greater  tnan  that  at  which  work  was  done  in 
the  lower  section.  If  the  improvement  is  to  be  finished  with  due 
regard  to  economy  of  expenditure  or  timely  completion,  the  full 
amount  of  money  required  should  be  «.ppropriated  by  the  next  river 
and  harbor  act. 

Cheboygan  is  in  the  Michigan  collection  district  and  the  nearest  port  of  entry  is 
Grand  -Haven,  Mich.    The  nearest  light-house  is  on  the  crib  at  entrance  to  the  harbor. 

Original  estimated  cost  of  dredging  and  pier  construction,  1871 $395, 000. 00 

Whole  amount  expended  to  June  30, 1901 166,563.86 

Money  statement. 

July  1, 1900,  balance  unexpended $2,719.14 

June  30,  1901,  amount  expended  during  fiscal  year 283. 00 

July  1,  1901,  balance  unexpended 2,436.14 

July  1,  1901,  outstanding  liabilities 13.18 

July  1,  1901,  balance  available 2,422.96 

Amount  (estimated)  required  for  completion  of  existing  project 15, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 15, 500. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

AppropricUions  for  improving  harbor  at  Cheboygan^  Mich. 


March  3,1871 $10,000 

June  10, 1872 15,000 

March  3, 1873 15,000 

June  23, 1874 15,000 

March  3, 1875 15,000 

August  14, 1876 10, 000 

June  18,1878 8,000 

March  3, 1879 3,000 

June  14,1880 6,000 


March3,1881 $6,000 

August  2, 1882 10,000 

July  5, 1884 5,000 

August  5, 1886 15,000 

August  11, 1888 15,000 

June  3, 1896 12,000 

March  3, 1899 8,000 

Total 168,000 
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COMMEBCIAL  STATIfiTIGB,    CHEBOYGAN   HARBOR,  MICHIGAN,  FOR  CALENDAR  YEAR  ENDING 

DECEMBER  31,  1900. 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Calendar  year. 

Number. 

Tonnage. 

1887 

1,587 

1,384 
1,240 

406,921 
(a) 
453.456 

367,660 
346,174 
308,129 

1894 

1.860 
1,211 
1,238 
1,216 
1,836 
1,368 
1,520 

379,845 

1888 

1896 

878,291 

1889 

1896 

879,069 

1890 

1897 

886,559 

1891 

1898.: 

422,741 

1892 

1899 

415, 613 

1898 

1900 

804,069 

a' Not  stated. 

Receipts  and  shipments  by  vessel, 

[Compiled  from  statement  fumiBhed  by  Mr.  G.  L.  Marquette,  deputy  collector  of  customs,  Cheboy- 
gan, Mich.] 


Articles. 

Received. 

Shipped. 

Brick 

Tons. 

250 

4,284 

750 

1,663 

75 

129 

10 

18,750 

16,823 

100 

540 

4 

17 

667 

175 

TbiM. 

Cofv^  hUi^mino"" , r 

Flour 

1,240 

Grain 

8 

Hay  and  feed 

Iron  and  ore 

20 

Livestock 

8 

Logs 

47,500 

Merchandise,  general 

2,292 

Furniture 

Mill  stuff 

Barrels 

Oil 

Coal,  anthracite 

Poets 

8,478 

Total 

44,287 

59,686 

Vessels  trading  to  port. 


Description. 

Number. 

Tonnage. 

Steamers. 

1,156 
866 

414, 162 

Schooners 

89,917 

0  0  2. 

IMPROVEMENT  OF  ALPENA   HARBOR  (THUNDER   BAY  RIVER), 

MICHIGAN. 

The  object  of  the  present  project  of  improvement  is  to  provide  and 
maintain  a  navigable  channel  depth  of  16  feet  from  Thunder  Bay  to 
and  through  that  portion  of  Thunder  Bay  River  which  passes  through 
the  city  of  Alpena.  The  ori^nal  depth  of  entrance  to  the  river  was 
only  7  feet,  but  local  enterprise  had  increased  this  to  12  feet,  through 
a  narrow  channel,  before  work  was  commenced  by  the  Government 
in  1876.  The  improvements  carried  on  since  that  time  have  given 
greater  width  of  cnannel  and  increased  its  depth  to  13,  14,  and  16  feet 
under  three  successive  projects,  work  under  the  last  one  having  been 
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completed  in  1893.  A  summary  of  operations  to  June  30, 1896,  is 
published  in  the  report  of  the  Chief  Engineers  for  that  year  (pj).  2726, 
2726),  and  subsequent  operations  to  June  30,  1899,  were  limited  to 
such  supervision  and  examinations  as  were  required  for  protecting 
the  interests  of  navigation  and  securing  reliable  information  concern- 
ing the  navigable  condition  of  the  harbor. 

Shortly  before  the  beginning  of  the  fiscal  year  1900  it  was  found 
that  the  channel  had  shoaled  to  a  depth  of  from  12  to  13  feet  and  that 
navigation  was  thereby  obstructed  to  such  an  extent  as  to  make  it 
necessary  to  redredge  the  harbor  from  near  the  steamboat  docks  at 
its  upper  limit  to  deep  water  in  Thunder  Bay.  Contract  was  accord- 
ingly entered  into  August  8,  1899,  for  further  dredging.  Work  was 
commenced  September  5  and  completed  November  8,  the  total  amount 
of  excavation  being  42,497  cubic  yards,  and  its  cost,  at  13i  cents  per 
cubic  yard,  scow  measure,  $5,737.09,  excluding  expenses  of  supervi- 
sion, engineering,  and  office  contingencies.  The  dredged  material  was 
mainly  sand,  clay,  and  mill  refuse,  but  some  harder  material,  includ- 
ing embedded  cobblestones  and  a  few  small  bowlders,  was  unexpect- 
edly encountered  in  the  bay  section  of  channel.  The  result  of  the 
work  was  to  provide  the  harbor  and  its  outlying  channel  of  approach 
with  a  navigable  depth  of  16  feet.  The  resultant  benefit  to  commerce 
is  that  vessels  may  now  load  3  feet  deeper  than  before  and  pass  to  or 
from  all  docks  in  the  harbor  with  that  mcreased  draft. 

Past  experience  justifies  the  expectation  that  the  improved  channel 
will  deteriorate  very  slowly  and  that  no  expenditure  for  maintenance 
or  restoration  is  likely  to  be  needed  in  the  near  future.  For  this  rea- 
son it  is  not  considered  necessary  to  submit  any  estimate  for  further 
appropriation  at  present. 

Alpena  is  in  the  collection  district  of  Huron,  Mich.,  and  the  nearest  port  of  entry 
is  Port  Huron,  Midi.    The  nearest  light-house  is  at  the  entrance  to  the  harbor. 

Original  estimate  of  cost,  1876,  1881,  and  1889  (aggregate) $55,851.48 

Whole  amount  expended  to  June  30, 1901 49,174.07 


Money  stdtement. 

led 

k!  during  fiscal  year  . 

July  1,  1901,  balance  unexpended 2,326.J 


July  1,  1900,  balance  unexpended $2,685.93 

June  30,  1901,  amount  expended  during  fiscal  year 360.00 


AppropnalioMfor  improving  harbor  ai  Alpena  {Thunder  Bay  River),  Mich, 

Thunder  Bay  Harbor,  Michigan: 

August  14,  1876 $4,500 

August  2,  1882 15,000 

September  19,  1890 5,500 

Thunder  Bay  River,  Michigan: 

September  19,1890 10,000 

July  13,  1892 10,000 

Alpena  Harbor,  Michigan: 

August  18, 1894 4,000 

June3,  1896 2,500 

Total ,.-., 51,500 


Digitized  by  VjOOQIC 


APPENDIX   O  O BEPOBT   OF   MAJOR   FISK. 


3139 


COMMERCIAL    STATISTICS    OF    ALPENA    HARBOR   (THUNDER    BAY    RIVER),    MICHIGAN,    FOR 
THE  CALENDAR  YEAR  ENDING   DECEMBER  31,  1900. 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Tonnage. 

Calendar  year. 

Number. 

Ig93 

940 
1,0SS 
1,249 
1,040 

247,278 
808,681 
825,899 
272,921 

1897 

1,245 
980 
802 

1,976 

863,962 

1894 

1898 

270,748 

1896 

1899 

221,888 
478,875 

1896 

1900 

Vessels  trading  to  port. 


Description. 


Tonnage. 


Steamers 

Bteam  barges 

Baiges,  schooners,  scows,  sloops 


4,800 
8,975 
15,873 


Eeceipis  and  shipments  by  vessel. 


[Compiled  from  statement 

furnished  by  Mr.  James  S.  Moffat,  deputy  collector  of  customs,  Alpena, 
Mich.] 

Articles. 

Received. 

Shipped. 

Brick 

TOTU. 

30 

Tons. 

Cedar  posts 

10,658 

Farm  Droducts.  miscellaneonfl .-.                     

24 

Fish... 

55 

Flour 

800 

800 

l,828i 

800 

Fruit,  miscellaneous 

Grain 

Hay  and  feed 

Lath 

8,126 

I Jme  and  cement                                                             ...         

11 
174 

Live  stock 

Lumber 

92,012 

Machinery , 

25,000 

600 

50 

1,722 

75,000 

Merchandise,  general 

aO 

Paper 

100 

Salt 

Shingles 

861 

TelefrraT)h  Doles .         .    .        .... 

819 

XTnpiftiMffled  freight ..            .... 

20,475 

8,890 

Cedar  ties 

78,136 

Total 

51,663 

268,702 

O  O  3. 

IMPROVEMENT  OF  SAGINAW  RIVER,  MICHIGAN. 

The  improvement  of  this  river,  including  the  bar  at  its  mouth  in 
Saginaw  6ay,  was  commenced  in  1867,  but  it  was  not  until  1882  that 
the  present  project  was  adopted,  the  object  of  which  is  to  provide  a 
through  channel  from  deep  water  in  the  bay  to  the  city  of  Saginaw. 
The  uniform  width  of  the  improved-  channel  called  for  by  the  project 
is  200  feet,  and  the  navigable  depth  to  be  obtained  to  the  upper  limits 
of  Bay  City  is  14  feet,  and  from  there  to  Saginaw  12  feet.  The  report 
of  the  Chief  of  Engineers  for  1896  (pp.  2727,  2728)  summarizes  the 
history  of  operations  to  June  30  of  that  year,  and,  with  the  exception 
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of  completing  a  little  dredging  under  a  contract  then  in  force,  no 
further  work  was  done  until  the  summer  of  1899. 

An  examination  of  the  river  and  bar  at  its  mouth  was  made  in  the 
spring  of  1899,  which  showed  that  the  general  depth  of  water  in 
the  channel  through  the  bar  had  become  reduced  to  13  feet  and  that 
the  general  depth  of  all  improved  channels  above  Bay  City  was  but  10 
feet,  while  that  through  the  Bristol  Street  shoal  at  Saginaw  was  only 
8  feet.  It  was  thereiore  necessary  to  provide  for  redredging  these 
impaired  channels,  and,  with  that  object  in  view,  an  advertisement  was 
published  June  30,  1899,  inviting  proposals  for  the  work.  Bids  were 
opened  July  24  and  contracts  duly  awarded  to  the  lowest  bidders,  as 
follows:  For  bar  at  mouth  of  Saginaw  River,  Michigan,  to  G.  H. 
Breymann  &  Bros.,  of  Toledo,  Ohio,  and  for  Saginaw  River,  Michi- 
gan, to  the  Bay  City  Dredging  Company,  of  Bay  City,  Mich. 

Operations  under  the  alx)ve  contracts  were  prosecuted  during  the 
fiscal  year  1900  as  follows: 

Work  under  the  contract  with  G.  H.  Breymann  &  Bros,  was  com- 
menced August  23  and  suspended  for  the  winter  December  5,  1899; 
it  was  resumed  Mav  15,  1900,  and  was  still  in  progress  at  the  close  of 
that  fiscal  year.  From  that  date  to  the  completion  of  the  contract,  on 
July  24,  1900,  23,705  cubic  yards  were  excavated,  making  the  total 
under  the  contract  125,356  yards. 

The  result  of  this  work  is  that  a  channel  of  16  feet  in  depth  has  been 
completed  across  the  bar  at  the  mouth  of  the  river  to  the  lull  width  of 
200  feet,  except  about  4,500  feet  on  the  easterly  half  of  the  shore  end 
of  the  dredged  channel.  To  complete  this  portfon  to  the  full  width  will 
require  the  removal  of  about  30,000  cubic  yards. 

Work  under  tiie  contract  with  the  Bay  City  Dredging  Company  was 
commenced  August  23  and  suspended  for  the  winter  December  5, 
1899.  It  was  resumed  May  2,  1900,  and  was  still  in  progress  at  the 
close  of  that  year.  The  total  excavation  to  June  30,  1900,  was  86,811 
cubic  yards. 

The  time  limit  for  completing  work  under  this  contract  was  June 
30  1900,  but  the  contractor  did  not  meet  this  requirement  because  of 
his  failure  to  carry  on  operations  with  sufficient  plant  or  energy  during 
a  portion  of  the  time  that  work  was  in  progress.  Additional  time  was 
therefore  allowed  him,  subject  to  deduction  for  costs  of  supei*vision 
during  the  period  of  extension,  and  the  work  was  completea  August 
27,  1900.  From  July  1  to  date  of  completion  38,831  cubic  yards  were 
dredged,  or  a  total  under  the  contract  of  125,642  cubic  yards,  restoring 
the  oepth  of  the  14  and  12  foot  channels,  but  only  for  one-half  the  proj- 
ected width. 

In  relation  to  future  operations,  the  following  views,  in  substance, 
were  presented  by  Lieut.  Col.  (now  Col.)  G.  J.  Lydecker  in  his  annual 
report  for  1899,  and  they  are  equally  applicable  now: 

The  present  approved  project  of  improvement  can  not  be  realized  by  operations  on 
such  a  restricted  scale  as  the  limited  appropriations  of  recent  years  JiaVe  necessitated. 
The  practical  result  of  these  operations  has  been  only  an  uncertain  and  unsatisfactory 
maintenance  of  the  series  of  unfinished  channels  wnich  were  obtained  by  the  work 
done  under  the  appropriation  of  $125,000  made  by  the  river  and  harbor  act  of  August 
2,  1882,  shortly  after  the  project  was  adopted.  Nevertheless,  the  river  and  harbor 
act  of  June  3,  1896,  callea  for  an  estimate  of  the  cost  of  providing  channels  2  feet 
deeper  and  extending  the  improvement  2J  miles  still  farther  upstream  than  the  proj- 
ect of  1882  contemplates.  The  estimate  was  duly  submittea  (see  Annual  Report 
Chief  of  Engineers  for  1898,  pp.  2600-2603),  but  no  action  was  taken  on  it  by  Con- 
gress, and  from  the  small  appropriation  that  followed  it  is  to  be  inferred  that  the 
older  project  and  methods  of  operation  are  to  remain  unchanged,  for  the  present  at 
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least.  I  therefore  submit  Ih'Iow  an  estimate  of  $50,000  as  the  amount  that  will  prob- 
ably be  required  for  maintaining  the  navigable  conditions  needed  for  the  river's  com- 
merce to  June  30, 1902.  If  anything  more  than  maintenance  shall  be  contemplated, 
operations  should  be  carried  on  either  (1)  under  the  continuing-contract  system,  or 
(2)  by  a  suitable  plant  owned  and  operated  by  the  Government.  The  cost  of  com- 
pleting the  improvement  by  the  first  of  these  methods  in  accordance  with  the  last 
roject  and  estimate  submitted  to  Congress  would  be  $500,000  in  round  numbers. 
jL^he  work  could  be  done  m  two  years,  but  it  would  probably  cost  not  less  than  $20,000 
annually  for  subsequent  satisfactory  maintenance  of  the  improvement.  The  test 
method  of  operations,  however,  and  that  which  would,  in  my  judgment,  best  adapt 
itself  to  and  keep  pace  with  the  requirements  of  commerce  on  this  stream  at  the  least 
possible  cost,  would  be  for  the  Government  to  provide  and  operate  its  own  dredging 
plant.  I  am,  as  a  rule,  opposed  to  this  method,  but  the  conditions  to  be  dealt  with 
make  it  peculiarly  applicable  and  expedient  in  this  case,  where  the  chief  requisites 
are  a  progressive  imi)rovement  and  an  up-to-date  maintenance. 

Its  cost  may  be  estimated  at  $125,000  for  the  first  year,  including  purchase  or  con- 
struction of  plant  and  operating  it,  and  about  $50,000  annually  for  the  next  five  years 
for  operation  and  repairs.  After  that  time  it  is  probable  that  the  improvement  could 
be  adequately  maintained  by  an  annual  expenditure  not  exceeding  $20,000. 

The  river  is  in  the  collection  district  of  Huron,  Mich.,  and  the  nearest  port  of 
entry  is  Port  Huron,  Mich.    There  is  a  light^house.at  the  mouth  of  the  river. 

Estimated  cost  of  successive  projects,  1867  to  1882 $289,795.00 

Estimated  cost  of  .project  for  1882 446,000.00 

Total 735,795.00 

Carried  to  surplus  fund : 1,000.00 

Whole  amount  expended  to  June  30,  1901 771,532.71 

Money  statement. 

July  1,1900,  balance  unexpended $46,626.77 

June  30, 1901,  amount  expended  during  fiscal  year 30, 409. 48 

July  1,  1901,  balance  unexpended 16,217.29 

July  1,  1901,  outstanding  liabilities 10.00 

July  1, 1901,  balance  available 16,207.29 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901 50, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,1897. 


Appropriaiicms  for  improving  Saginaw  River,  Michigan, 


June  23, 1866 $67,500 

March2,1867 28,000 

July  25, 1868  (allotment) 9, 000 

July  11, 1870 1,500 

June  23, 1874 15,000 

March3,1875 30,000 

August  14, 1876 11,000 

June  18, 1878 25,000 

March  3, 1879 8,000 

June  14, 1880 15,000 

March3,1881 10,000 

August  2, 1882 125,000 

July5,1884 50,000 


August5,1886 $33,750 

August  11, 1888 65,000 

September  19, 1890 75,000 

July  13,1892 100,000 

August  18, 1894 40,000 

June  3, 1896 40,000 

March3,1899 40,000 

Total 788,750 

Carried  to  surplus  fund 1, 000 

Balance 787,750 


Abgtracts  of  contracts  in  force. 


Name  of  contractor. 

Date  of  ap- 
proval. 

Date  of  be- 
ginning. 

Date  of  ex- 
piration. 

Completed. 

Bay  City  Dredging  Go 

Sept.    2,1899 
Aug.  18,1809 

Aug.  28,1B99 
do 

a  June  30, 1900 
Aug.  81,1900 

Aug.  27,1900 

G.  H.  Breynuinn  &  Bros 

July  24,1900 

a  Extended  to  September  80, 1900. 


Digitized  by  VjOOQIC 


3142   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


COMMERCIAL    STATISTICS,     SAGINAW    RIVER,    MICHIGAN,     FOR     CALENDAR    YEAR    ENDING 

DECEMBER  31,  1900. 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Tonnage. 

Calendar  year. 

Number. 

Tonnage. 

1893 

1,290 
226 
226 
189 

898,487 
72,707 
72,689 
48,762 

1897 

1,084 
996 
889 
798 

830,081 

1894 

1898 

804,827 

1896 

1899 . 

1900 

886,269 

1896.            

249,981 

Receipts  and  shipmerds  by  vessel. 

[Compiled  from  statements  furnished  by  Deputy  Collectors  of  Customs  C.  M.  Stewart,  of  Saginaw 
Bast  Side,  ana  D.  C.  Brawn,  of  Bay  City,  Mich.] 


Articles. 


Received.  Shipped. 


Brick 

Cedar  posts 

Coal 

Farm  products,  miscellaneous. , 

Fish..:. 

Flour 

Fruit,  miscellaneous 

Grain 

Gravel 

Hay  and  feed 

Iron  and  ore , 

Lath 

Leather , 

Lime  and  cement 

Livestock 

Logs 

Lumber 


Machinerv 

Merchandise,  general. . 

Paper. 

Salt... 


Shingles , 

Stone 

Tan  bark 

Telegraph  poles 

UncIasBifled  freight. 
Pickets 


Total. 


Tons. 


1,885 
28,480 


1,060 

22 

12 

688 

200,080 

200 

560 

1^190 


72 

181 

78,690 

136,754 

16,000 

8,000 

400 


26 

16,869 

750 

2,500 

8,952 

872 


482,258 


Tons. 


350,696 

722 

15 

4,400 


2,000 

"iio 


4 

66 


22.621 
10,000 

2,300 
136 

8,888 


1,000 


402,827 


O  O4. 

IMPROVEMENT  OF  SEBEWAING  RIVER,  MICHIGAN. 

The  original  channel  from  Saginaw  Bay  to  the  mouth  of  Sebewaing 
River  had  an  available  depth  of  scant  4  feet.  The  first  improvement 
was  made  in  1875,  by  which  an  entrance  depth  of  6  feet  was  provided, 
through  a  narrow  channel,  at  a  cost  of  $8,000,  and  this  depth  was 
increased  to  7  feet  in  1880-81  at  a  further  cost  of  $7,000.  The  river 
and  harbor  act  of  June  3, 1896,  appropriated  $5,000  for  further  opera- 
tions, in  accordance  with  a  plan  of  improvement  submitted  in  report 
of  November  30,  1895  (printed  as  House  Doc.  No.  71,  Fifty-fourth 
Congress,  first  session,  and  also  in  the  Report  of  the  Chief  of  Engineers 
for  1896,  p.  7743),  which  provides  for  extending  the  channel  to  the 
8-foot  contour  in  Saginaw  Bay,  a  distance  of  about  15,000  feet  from 
the  river's  mouth,  and  increasing  its  width  and  depth  to  100  feet  and 
8  feet,  respectively.    The  estimated  cost  was  $37,000. 
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No  work  was  done  up  to  June  30,  1899,  as  sufficient  funds  were  not 
supplied  for  commencing  it  until  the  appropriation  contained  in  the 
river  and  harbor  act  of  March  3, 1899,  became  available. 

Advertisement  for  proposals  was  published  June  30,  bids  opened 
July  24,  1899,  and  contract  finally  entered  into  with  Campbell  Broth- 
ers, of  Sault  Ste.  Marie,  Mich.,  August  21.  Considerable  delay 
attached  to  the  award  and  execution  of  this  contract  on  account  of 
preliminary  investigations  necessary  to  determine  the  propriety  or 
.  expediency  of  awarding  it  to  the  lowest  bidder.  Because  of  the  delays 
due  to  stormy  weather  and  the  exposed  location  of  the  work  opera- 
tions under  the  contract  were  not  commenced  until  October  14,  1899. 
They  were  continued  up  to  November  15, 1900,  except  while  the  plant 
was  in  winter  quartei-s  (December  1,  1899,  to  May  1,  1900).  The 
amount  of  material  excavated,  loaded  in  scows,  and  deposited  at  the 
designated  dumping  grounds,  to  June  30,  1900,  was  only  10,770  cubic 
yards;  but  in  addition  a  large  amount  was  cast  over  by  the  dredge,,  to 
provide  suitable  channels  for  operating  and  berthing  the  plant.  Work 
again  ceased  for  the  winter  on  November  15,  1900,  but  was  resumed 
April  24,  1901,  and  has  continued  to  the  present  time.  The  progress 
has  been  very  slow,  but  the  contractor  promises  that  he  will  very 
shortly  put  additional  plant  on  the  work.  Some  conmiercial  benefits 
have  resulted  from  the  limited  progress  thus  far  made. 

The  total  amount  of  money  estimated  as  necessary  for  completing 
the  contemplated  improvement  is  now  available,  and  there  is  therefore 
no  occasion  for  any  further  appropriation  or  estimate. 

The  river  is  in  the  collection  distiict  of  Huron,  Mich.,  and  the  nearest  port  of 
entry  is  Port  Huron,  Mich.    There  is  a  light^house  at  the  mouth  of  Saginaw  River. 

Original  estimated  cost  of  work,  1896 $37,000.00 

Whole  amount  expended  on  present  project  to  June  30,  1901 8, 526. 86 

Money  statement. 

July  1, 1900,  balance  unexpended $35,350.37 

June  30,  1901,  amount  expended  during  fiscal  year 7, 076. 22 

July  1,  1901,  balance  unexpended 28,474.16 

Julyl,  1901,  outstanding  liabiUties : 2,085.34 

July  1,  1901,  balance  available 26,388.81 

July  1,  1901,  amount  covered  by  uncompleted  contracts 26, 388. 81 


ApprtypriaiionB  for  improving  Sehewaing  River,  Michigan. 

March  3,  1876  (river  and  harbor) $8,000 

June  14,  1880 7,000 

June  3,  1896 5,000 

March  3,  1899 32,000 

Total 52,000 


CX)NTRACT  IN  FORCR. 


Contracts  in  force  with  Campbell  Brothers  for  dredging  Sehewaing  River,  Michi- 
gan, approved  September  13, 1899;  date  of  beginning  work,  October  14, 1899;  date  of 
expiration,  September  30,  1900.  Extended  to  December  31,  1900,  and  to  December 
1,  1901. 
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COMMBBCIAL    BTATISrriCB,   8BBEWAINO    RIVER,   MICHIGAN,   FOR    CALENDAR    YEAR    ENDING 

DBCEUBBR  31,   1900. 

Receipts  and  shipmenU. 
[Compiled  from  statement  furnished  by  Messrs.  John  C.  liken  &  Co.,  Sebewaing,  Mich.] 


Articles. 


Received. 


Shipped. 


Brick , 

Cedar  posts 

Coal 

Farm  products,  miscellaneous.. 

Fteh.:. 

Flour , 

Fruit,  miscellaneous 

Grain 

Hay  and  feed 

Lath 

lime  and  cement 

Livestock , 

Logs , 

Lumber 


Tons. 


200 
1,600 


890 
660 


Machinery 

Merchandise,  general 

Salt 

Shingles 

Stone 

Tel€«raph  poles 

Unc&BBifled  freight. . . 


11,280 

1,600 

00 

2,800 

200 

876 

8,126 

260 

2.000 


Tons. 
7,000 
600 

60,000 
28,000 

200 
6,400 

676 
4,800 
2,000 

400 

760 
1,600 


4,600 

*i,'666 


1,600 


Total. 


24,200 


118,226 


NoTB.-7-MaJority  shipped  by  rail.    Harbor  still  unfinished  and  incomplete. 


OO5. 

IMPROVEMENT    OF   HARBOR    OF    REFUGE    AT    SANDBEACH,    LAKE 

HURON,  MICHIGAN. 

This  improvement  was  commenced  in  1872,  and  by  1877  its  con- 
struction was  far  enough  advanced  to  afford  shelter  from  the  most 
dangerous  storms,  though  it  was  not  until  1885  that  all  of  the  three 
breakwaters  were  completed  so  as  to  give  protection  against  storms 
coming  from  any  and  all  directions.  The  combined  length  of  these 
structures  as  they  now  stand  is  8.132  feet,  and  ihe^  cover  an  area  of 
about  650  acres,  in  119  of  which  tne  depth  of  water  is  20  feet  or  more. 
A  condensed  history  of  the  work  to  June  30, 1896,  is  given  in  the 
report  of  the  Chief  of  En^neers  for  that  year,  pages  2730-2731,  and 
operations  since  tliat  date  nave  been  confined  to  occasional  repairs  of 
breakwatei*s,  by  day  labor,  under  the  supervision  of  the  custodian  of 
the  harbor. 

The  total  expenditure  connected  with  this  improvement  to  June  30. 
1901,  including  original  construction,  dredging,  maintenance,  ana 
the  supervision  and  control  of  vessels  entering  for  shelter,  was 
$1,216,011.43.  Of  this  amount  $5,989.06  were  spent  during  the  last 
fiscal  year  for  custody,  supervision,  office  expenses,  ordinary  repairs 
to  breakwaters,  and  beginning  of  plans  for  concrete  superstructure. 

The  number  of  vessels  that  entered  the  harbor  for  refuge  during 
the  last  fiscal  year  was  1,276,  with  a  total  tonnage  of  804,836.  The 
grand  total  of  vessels  that  have  found  shelter  there  from  1877  to  1900, 
inclusive,  is  28,713,  the  tonnage  of  which  aggregated  10,427,111.  The 
vessels  sheltered  in  1877  averaged  289  tons  each,  while  the  average 


Digitized  by  VjOOQIC 


APPENDIX    O  O REPORT    OP   MAJOR   FI8K.  ftl45 

registered  tonnage  for  the  year  1900  was  603  tons.  Further  statistics 
of  this  nature  are  given  in  the  tabular  statements  which  accompany 
this  report. 

The  river  and  harbor  act  of  March  3, 1899,  provided  for  commencing 
the  work  of  rebuilding  the  superstructure  or  the  main  breakwater  in 
concrete,  and  authorized  the  work  to  be  inaugurated  under  the  con- 
tinuing contract  system.  It  was  found  practicable  to  prepare  satis- 
factory plans  and  specifications  in  time  to  begin  operations  oef  ore  the 
close  of  the  last  fiscal  year,  but  it  is  expected  they  will  be  entered  upon 
during  the  present  working  season  ana  pressed  f oi*ward  with  all  possi- 
ble vigor.  Funds  now  available  for  this  purpose  and  for  the  usual 
expenses  of  custody,  supervision,  and  ordinary  repairs  amount  to 
$290,000,  in  round  numbers.  An  additional  appropriation  of  $60,000 
will  be  needed  for  the  year  1903,  of  which  $50,000  is  to  meet  continu- 
ing contract  obligations  and  $10,000  to  cover  expenses  of  custody, 
supervision,  and  maintenance,  including  ordinary  repairs  of  harbor 
piers  other  than  the  main  breakwater. 

Sandbeach  is  in  the  collection  district  of  Haron,  Mich.,  and  the  nearest  port  of 
entry  is  Port  Huron,  Mich.  One  li^ht-house  and  three  b^ons  mark  the  entrances 
to  the  harbor,  and  there  is  a  life-saving  station  inside. 

Original  estimated  cost  of  the  work $1, 442, 500. 00 

Amount  carried  to  surplus  fund 30, 000. 00 

Whole  amount  expended  to  June  30, 1901 1,216,011.43 

Money  statement. 

July  1,  1900,  balance  unexpended $296,084.68 

June  30,  1901,  amount  expended  during  fiscal  year 6, 989. 06 

July  1,  1901,  balance  unexpended : 290,095.62 

July  1,  1901,  outstanding  liabilities 519.11 

July  1,  1901,  balance  available 289,576.51 

Amount  (estimated)  required  for  completion  of  existing  project 50, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement $60, 000. 00 

For  maintenance  of  improvement 10,000.00 


[Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
I    4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


60,000.00 


Appropriations  for  improving  harbor  of  refuge  at  Sandbeach  (Lake  Huron)  j  Michigan, 


March  3,  1871 $100,000.00 

June  10,  1872 100,000.00 

March  3,  1873 75,000.00 

June23,  1874 75,000.00 

MarchS,  1875 100,000.00 

Augu8tl4,  1876 75,000.00 

JunplS,  1878 100,000.00 

March  3,  1879 75,000.00 

June  14, 1880 75,000.00 

March  3,  1881 50,000.00 

August2,  1882 75,000.00 

July  5,  1884 75,000.00 

Augusts,  18S6 75,000.00 

August  11, 1888 70,000.00 

September  19,  1890 30, 000. 00 


August  18,  1894 $20,000.00 

June3,  1896 16,000.00 

March  3,  1899 60,000.00 

June6,  1900 150,000.00 

Total 1,536,000.00 

Carried  to  surplus  fund ...        30, 000. 00 

1,606,000.00 
September  4,  1897,  amount 
collected  on  account  of 
damage  to  piers  and  de- 
posited to  the  credit  of 
appropriation 107.05 


July  13,  1892 150,000.00  j  1,506,107.05 
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Table  No.  1, —Summary  of  vessels  sheUered  in  the  harbor  of  refage  at  Sandheachj  Mtch- 
igan,  from  July  1, 1900,  to  June  SO,  190 1. 


Direction  of  wind 

at  time 

of  entering. 

1900. 

1901. 

Total. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

ApiU. 

May. 

June. 

North: 

24 
2 
9 

IS 
5 
0 

21 
8 
9 

15 
2 
7 

11 
1 

1 

1 
0 
0 

4 
8 

1 

12 

1 
3 

4 
1 
8 

105 

Sail 

18 

Tows 

83 

Total 

85 

18 

83 

24 

18 

•       1 

8 

16 

8 

166 

Northwert: 

21 
8 
6 

1 
0 
0 

18 

1 
8 

16 
8 
6 

18 

4 
12 

6 
2 

1 

0 
0 
0 

6 
4 
0 

11 

1 
6 

91 

Sail 

18 

Tows 

84 

Total 

SO 

1 

17 

24 

84 

9 

0 

10 

18 

148 

West: 

Steam 

88 
5 
19 

19 
8 
0 

16 
2 
9 

15 
8 
16 

61 

9 

88 

10 
0 
2 

0 
0 
0 

28 
0 
14 

14 
9 
2 

196 

SaO 

86 

Tows 

96 

Total 

62 

22 

.     27 

89 

108 

12 

0 

87 

26 

827 

Southwest: 

Steam 

SO 
5 
0 

22 
7 

1 

88 
14 
16 

16 
6 
0 

84 
6 
15 

4 
0 
0 

2 
0 
0 

11 
8 

1 

26 
4 
0 

181 

Sail 

46 

Tows 

82 

Total 

86 

SO 

67 

21 

65 

4 

2 

16 

29 

258 

South: 

8 

1 
0 

8 
8 
0 

5 

4 
0 

11 
6 
0 

18 
2 
8 

2 
0 
0 

4 
0 

1 

6> 

0 
0 

2 
2 
0 

68 

Sail 

18 

Tows 

4 

Total 

9 

11 

9 

17 

18 

2 

6 

6 

4 

80 

Southeast: 

14 

1 
t) 

•      18 
2 
0 

16 

7 

16 
6 
0 

6 
0 
4 

0 
1 
0 

8 

1 
0 

1 
2 
0 

18 
0 

1 

86 

SaD 

19 

Tows. .......... 

6 

Total 

16 

20 

28 

20 

10 

1 

4 

8 

14 

110 

East: 

Steam rr 

1 
0 
0 

1 
0 
0 

1 
0 
0 

1 

S 

0 
0 
0 

0 
0 
0 

2 
0 

1 

4 
0 
0 

18 

Sail 

2             0 
2             8 

2 

Tows. 

6 

Total 

1 

1 

1 

6|           6 

0 

0 

8 

4 

21 

Northeast: 

Strain 

1 

1 
0 

19 
4 
10 

12 
6 
0 

20 

1 
27 

12 
8 

4 

4 
1 
2 

0 
0 
0 

24 

7 
7 

16 
1 
0 

108 

Sail 

28 

Tows 

60 

Total 

2 

88 

17 

48 

19 

7 

0 

88 

17 

181 

Total  each  month: 
Stf«m 

187 
18 
84 

101 
24 
11 

122 
86 
86 

107 

.  88 

68 

168 
25 
75 

27 

4 
6 

18 
4 
2 

84 
17 
26 

89 
18 
12 

888 

Sail 

179 

Tows 

269 

Total 

189 

136 

194 

198 

268 

36 

19 

127 

119 

1,276 
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Table  No.  2. — Clasffi/ied  table  of  tfyiniage,  by  months,  sheltered  in  the  harbor  of  refuge  at 
Sandbeachf  Michigan,  from  July  i,  1900,  to  June  SO,  1901. 


Date. 

Steam. 

Sail. 

Tows. 

Total. 

Number. 

Tonnage. 

Number. 

Tonnage. 

Number. 

Tonnage. 

Number. 

Tonnage. 

1900. 
July 

187 
101 
122 
107 
158 
27 

18 
84 
89 

96,403 
88,150 
95,189 
72,575 
132,715 
27,794 

14,301 
57,041 
75,907 

18 
24 
86 
33 
25 
4 

.     4 
17 
18 

1,811 
2,861 
3,924 
4,367 
8,801 
716 

691 
1,866 
1,926 

84 
11 
86 
58 
75 
5 

2 
26 
12 

14,837 
5,535 
15,906 
26,854 
45,087 
3,892 

1,942 
11,425 
6,431 

189 
136 
194 
198 
258 
86 

19 
127 
119 

110,061 
91,586 
115,019 
108,296 
181,103 

August 

September 

October 

November 

Dec€!mber 

82,402 

16,834 
70,882 
84,263 

1901. 
April 

SSy.::. ::::::.::.::: 

June 

Total 

838 

662,075 

179 

21,352 

269 

131,409 

1,276 

804,836 

Tablb  No.  3. — Number  and  tonnage  of  vessels  sheUered  in  the  harbor  of  refuge  at  Sand' 
beach,  Michigan,  1877  to  1900,  indusive. 


Calendar  year. 

Steam. 

Sail. 

Tow. 

Total. 

Total* 
vessels. 

Average 
tonnage. 

1877 

Tons. 
63,966 
104,025 
183,060 
158,720 
144,645 
146,182 
177,122 
156,518 
196,864 
196,835 
271,827 
271,917 
287,719 
825,852 
296,917 
862,486 
248,451 
821,511 
856.582 
246,447 
804,460 
505,630 
690,547 
617,161 

Tons, 

27,699 

89,699 

46,750 

55,680 

55,960 

26,504 

82,713 

34,724 

29,426 

33,790 

33.689 

39.756 

87,922 

38,826 

27,076 

29,465 

20,897 

22.961 

26,898 

24.621 

21,151 

18,090 

20,854 

20,919 

Terns. 
50,954 
99,282 
100,096 
147,260 
127,855 
114,067 
114,091 
122,980 
151,607 
140,862 
153,087 
202,191 
165,896 
169,104 
171.067 
162,605 
118,915 
134.034 
167,827 
105,968 
157,776 
107,176 
81,148 
124,924 

TbfM. 

142,619 

248,006 

278,926 

361,610 

328,460 

282,703 

828,926 

814.222 

877,897 

370,987 

458,103 

513,864 

493,531 

538,782 

491,060 

554,556 

878.268 

478,506 

550,668 

877,087 

479.887 

630.980 

692,544 

768,004 

493 
781 
921 
1,317 
1,176 
1,022 
1,189 
1,142 
1,158 
1,804 
1,447 
1,624 
1,512 
1,575 
1,841 
1,441 
982 
1,150 
1,204 
1,078 
1,205 
11204 
1,264 
1,266 

289 

1878 

311 

1879 

803 

1880 

275 

1881 

279 

1882    

280 

1883 

284 

1884 

275 

1885 

826 

1886 

284 

1887 

817 

1888 

816 

1889 

826 

1890 

839 

1891 

866 

1892 

885 

1893 

885 

1894 

416 

1896 

451 

1896 

851 

1897 

896 

1898 

528 

1899 

544 

1900 

603 

Total : 

6,480,894 

765,020 

3,181,197 

10,427,111 

28,781 

O  O  6. 

IMPROVEMENT  OF  MOUTH  OF  BLACK  RIVER,  MICHIGAN. 

The  bar  and  middle  around  in  the  St.  Clair  River,  at  the  mouth  of 
the  Black,  were  dredgea  to  a  depth  of  15  feet  in  the  years  1872-1875, 
redredged  to  16  feet  in  1889-1892,  and  again  to  the  same  depth  in  1897. 

No  work  has  been  done  since  dredging  o]^rations  were  susj)ended 
in  1897,  and  the  expenditure  for  the  last  hscal  year,  amounting  to 
$750.01,  was  appliea  to  engineering  and  office  contingencies. 

All  previous  experience  shows  that  the  shoal  will  reform  gradually, 
and  it  is  very  desirable  that  means  be  at  hand  to  prevent  the  navigable 
depth  being  so  reduced  as  to  seriously  aflfect  tne  very  considerable 
through  commerce  that  passes  over  this  area  in  vessels  of  moderate 
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draft  i*ather  than  pass  around  it  via  the  main  channel,  which  must  be 
used  by  those  drawing  over  14  feet.  An  appropriation  of  $5,000,  in 
addition  to  funds  now  available  for  this  purpose,  is  recommended  as  a 
judicious  precautionary  measure. 

The  river  is  in  the  collection  district  of  Huron,  Mich.,  and  the  nearest  port  of  entry 

is  Port  Huron,  Mich.    The  nearest  light-house  is  at  Fort  Gratiot,  distant  about  2 

miles. 

Original  estimated  cost  (1871)  of  removing  middle  ground  to  depth  of — 

16  feet $67,320.00 

18  feet 157,520.00 

Whole  amount  expended  to  June  30, 1901 93,629.88 

Money  statement, 

July  1,  1900,  balance  unexpended $5,620.13 

June  30,  1901,  amount  expended  during  fiscal  year 750. 01 

July  1,  1901,  balance  unexpended 4,870.12 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


AppT(ypri(3ii(mB  far  improving  St.  Clair  River  at  mcnUh  of  Black  River,  Michigan. 


Mouth  of  Black  River,  in  St.  Clair 
River,  Michigan: 

June  10, 1872 $15,000 

St.  Clair  River,  at  mouth  of  Black 
lUver,  Michigan: 

March  3, 1873 15,000 

June  23, 1874 15,000 

March  3, 1875 10,000 

June  18,1878 1,500 


Mouth  of  Black  River,  Michigan : 

August  11, 1888 $10,000 

September  19, 1890 10,000 

July  13,1892 10,000 

August  18, 1894 4,000 

June  3, 1896 4,000 

March  3, 1899 4,000 

Total 98,500 


OO7. 

IMPROVEMENT  OF  BLACK  RIVER  AT  PORT  HURON,  MICHIGAN. 

This  improvement  was  commenced  under  the  river  and  harbor  act 
of  September  19,  1890,  and  the  present  project  contemplates  dredging 
the  river  channel  to  a  depth  of  16  feet  from  the  mouth  to  Washington 
avenue.  Progress  of  the  work  to  June  30,  1896,  is  summarized  in 
the  Report  of  the  Chief  of  Engineers  for  that  year,  pages  2733  and 
2734,  and  operations  since  that  time  have  been  limited  to  work  done 
in  1897,  when  the  narrow  upstream  section  of  the  improved  channel 
and  some  shoal  spots  in  the  wider  section  below  were  redredged  in 
order  to  restore  tiie  required  navigable  depth  and  the  partial  repetition 
of  this  work,  as  far  as  funds  would  permit,  in  July  and  August,  1900. 

The  expenditure  for  the  last  fiscal  year,  amounting  to  $3,818.68,  was 
applied  to  engineering  and  general  office  contingencies  and  dredging. 
A  thorough  examination  of  the  improved  section  of  river  in  April, 
1900,  showed  that  every  evidence  of  the  dredging  done  above  the  Grand 
Trunk  Railway  bridge  had  been  obliterated,  tne  maximum  available 
dittft  that  could  be  carried  over  the  shoalest  parts  of  the  channel  beine 
scant  9  feet;  but  up  to  thf^t  bridge  a  draft  of  a  little  over  12  feet  coula 
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be  carried.  The  channel,  therefore,  was  redredged  last  season  to  such 
extent  as  funds  available  would  permit.  Advertisement  for  proposals 
to  do  the  work  were  published  June  20,  1900,  bids  opened  June  30, 
1900,  and  contract  for  the  work  entered  into.  Dredging  was  begun 
July  14,  and  completed  August  14,  1900,  the  total  amount  taken  out 
under  the  contract  being  23,214  cubic  yards. 

All  previous  experience,  however,  indicates  that  little  or  no  evidence 
of  the  work  will  be  found  above  the  Grand  Trunk  Railway  bridge  at 
the  opening  of  next  season's  navigation. 

The  total  estimated  cost  of  the  improvement  from  the  mouth  of  the 
river  to  the  Grand  Trunk  Railway  bridge,  with  widths  varying  from 
75  to  160  feet,  according  to  locality,  was  $76,000.  No  estimate  of  cost 
of  continuing  the  work  to  Washington  avenue,  as  required  by  the 
subsequent  act,  was  called  for  by  Congress,  and  none  has  been  sub- 
mitted. The  total  amount  appropriated  to  date  is  $47,000,  and  it  will 
reauire  the  remaining  $28,000  of  the  estimate  to  restore  the  channel 
ana  complete  it  with  depth  of  16  feet  to  the  limits  contemplated  by  the 
approved  project.  If,  however,  further  operations  be  limited  to  main- 
tenance of  the  improvement  as  it  now  exists,  an  appropriation  of  $8,000 
for  the  year  ending  June  30,  1903,  will  suffice. 

This  river  is  in  the  collection  district  of  Huron,  Mich.,  and  the  nearest  port  of 
entry  is  Port  Huron,  Mich.  The  nearest  light-house  is  at  Fort  Gratiot,  distant  about 
2  miles. 

Original  estimated  cost  of  15-foot  channel,  1889 |55, 110. 00 

Original  estimated  cost  of  16-foot  channel,  1891 75, 000. 00 

Whole  amount  expended  to  June  30,  1901 46, 304. 97 

Money  statement. 

July  1,  1900,  balance  unexpended |4, 513. 71 

June  30,  1901,  amount  expended  during  fiscal  year 3, 818. 68 

July  1,  1901,  balance  unexpended 695. 03 

Amount  (estimated)  required  for  completion  of  existing  project 28, 000. 00 

Amount  than  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement $20, 000. 00 

For  maintenance  of  improvement 8,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


28,000.00 


Appropriations  for  improving  Black  Rivera  Michigan^  ai  Port  Huron. 

September  19,  1890 $25,000 

July  13,  1892 10,000 

August  18,  1894 4,000 

June  3,  1896 4,000 

March  3,  1899 4,000 

Total 47.000 


CONTRACT   IN   FORCE. 


Contract  in  force  with  Edmund  Hall  for  dredging  Black  River  at  Port  Huron, 
Mich.,  approved  July  12,  1900;  date  of  b^:iniiing  work,  July  14,  1900;  date  of  expi- 
ration,  September  30,  1900. 
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GOMMBBCIAL    STATISTICS,   BLACK    BIVEB,    MICHIOAN,   FOB    CALBNDAB    YBAB    ENDING 

DBCKMBEB  31,   1900. 

Entrances  and  dearances. 


Calendar  year. 

Number. 

Tonnage. 

Calendar  year. 

Number. 

Tonnage. 

1889 

1,612 
2,225 
2,820 

696 

678,489 
647,954 
698,480 

68,760 

1896 

587 
628 
646 
216 
604 
6,796 

60,650 
72,950 
121,748 
82,410 

1890 

1896 

1891 

1897 

1892 

1898 

1893 

1899  (estimated) 

110.860 

1804 

1900  (estimated) 

1,607,356 

a  Not  stated. 
Receipts  and  shipments  by  vesseL 

[Compiled  from  statement  furnished  by  Mr.  John  L.  Preston,  special  deputy  collector  of  customs. 

Port  Huron,  Mich.] 


Articles. 

Received. 

Shipped. 

Brick 

Tom. 

9,812 

276 

42,066 

289 

1,926 

8,250 

10.981 

642 
626 
6,602 
80,000 
860 
180 

Tom, 

Cedar  posts    ...^ r .......*.....rT.rr...T.rT..r^rr.rr-.^r 

cofti..vn 

ijith 

Lime  and  cement 

Logs   

Lumber. ..^..........r 

181 

gait         % 

flbingicMi ,.--, - 

Stone 

Wood  

Pulp  wood 

Tile. 

Firebrick , --- 

Total 

105,981 

181 

OO  8. 

IMPROVEMENT  OF  PINE  EIVER,  MICHIGAN. 

The  project  of  improvement  now  in  course  of  execution  in  this  river 
provides  for  dredging  it  from  its  mouth  to  Belknap's  brickyard,  a 
distance  of  about  5,800  feet,  the  channel  to  be  100  leet  wideband  14 
feet  deep  for  a  distance  of  2,500  feet  upstream,  and  thence  75  feet 
wide,  with  a  depth  of  12  feet  for  the  remaining  3,300  feet.  An  out- 
line of  tiie  .work  done  to  June  30,  1897,  is  given  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  that  year,  page  3024,  and  no  operations 
were  in  progress  from  that  time  until  the  summer  of  1899. 

The  nver  and  harbor  act  approved  March  3,  1899,  appropriated 
$5,660  for  completing  the  improvement  in  accordance  with  the 
approved  project,  and  this  result  was  duly  accomplished,  the  work 
being  done  under  conti*act  of  August  8,  1899,  with  James  Rooney,  of 
Toledo,  Ohio,  from  August  28  to  October  19, 1899.  The  total  amount 
of  material  dredged  was  36,652  cubic  yards. 

The  cost  of  the  whole  improvement  was  originally  estimated  in  1895 
at  $10,560,  but  the  work  was  accomplished  at  a  total  cost  of  $8,966.89, 
including  all  contingencies  to  June  30,  1901.  A  balance  of  $1,593.11 
from  the' last  appropriation  is  on  hand,  which  will  probably  suffice  to 
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meet  all  cost  of  maintenance  and  general  coptingencies  of  engineering, 
office,  etc. ,  for  some  time  to  come.  Further  appropriation  is  therefore 
unnecessary  at  present. 

The  river  is  in  the  collection  district  of  Huron,  Mich.  The  nearest  port  of  entry 
is  Port  Huron,  Mich.  The  nearest  light-house  is  at  Fort  Gratiot,  distant  about  13 
miles. 

Original  estimated  cost  of  work,  1896 $10,560.00 

Whole  amount  expended  on  present  project  to  June  30,  1901 8, 966. 89 

Money  sta;temerU. 

July  1, 1900,  balance  unexpended $1,913.11 

June  30,  1901,  amount  expended  during  fiscal  year 320.00 

July  1,  1901,  balance  unexpended 1,593.11 

AppropriaJtijom  for  improving  Pine  River ,  Michigan, 

March  3,  1875 $5,000 

June3,  1896 5,000 

March  3,  1899 5,560 

Total 15,560 


COMMERCIAL  BTATISTIOS,    PINE  RIVER,    MICHIGAN,    FOR  CALENDAR  TSAR  ENDING   DECEM- 
BER 31,  1900. 

Eninmcn  and  dmrancea. 


Number. 

Tonnage. 

1898 

d48 
806 

488 

107,800 

822,600 

8,294 

1899 

1900 

VesadB  trading  to  port. 

Description. 

Number. 

Tonnage. 

Steamers 

461 
S 

8,667 
480 

Scboonen 

Receipts  and  shipments  by  vessel, 
[Ckjmplled  from  statement  furnished  by  Mr.  W.  B.  Morse,  deputy  collector  of  cm 

toms,  St.  Clair,  Mich.] 

Articles. 

Received. 

Shipped. 

Brick 

7\ms. 

2biM. 
6,178 

Coal 

160 
220 

Stone 

Total 

370 

6,178 
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O  O  9. 

IMPROVEMENT  OF  BELLE  RIVER,  MICHIGAN. 

An  improvement  of  this  river  was  made  between  1880  and  1886,  at 
a  total  cost  of  $14,000,  by  dredging  a  channel  50  feet  wide  and  13  feet 
deep  for  a  distance  of  about  6,0(X)  feet  from  the  mouth.  This  depth 
gradualljr  decreased  until  the  river  and  harbor  act  of  June  3,  1896, 
appropriated  $5,000  for  redredging  the  channel  to  a  navigable  deptii 
of  15  feet  from  the  mouth  to  the  first  bridge  above,  and  from  there  to 
the  second  bridge  to  a  depth  of  14  feet.  Operations  under  this  project 
to  June  30.  1898,  are  summarized  in  the  Report  of  the  Chief  of  Engi- 
neers for  tnat  year,  pages  2589-2590,  and  none  were  in  progress  from 
that  time  until  the  summer  of  1899. 

The  river  and  harbor  act  of  March  3,  1899,  appropriates  $10,000  to 
complete  the  improvement,  and  this  was  accomplished  during  the 
ensuing  summer  and  fall  by  work  done  under  contract,  which  was 
entered  into  with  James  Rooney,  of  Toledo,  Ohio,  August  8,  1899. 
Operations  under  this  contract  were  commenced  August  22  and  com- 

Sleted  October  3,  1899.  with  no  incident  worthy  of  note  or  comment, 
'he  amount  of  material  excavated  was  52,074  cubic  yards. 
No  additional  appropriation  is  necessarv,  as  the  unexpended  balance 
of  the  last  one  will  provide  for  all  probable  expenses  of  maintenance, 
supervision,  etc.,  for  some  considerable  time  to  come. 

The  river  is  in  the  collection  district  of  Huron,  Mich.,  and  the  nearest  port  of 
entry  is  Port  Huron,  Mich.  The  nearest  light-house  is  at  St.  Clair  Flats  Canal, 
Michigan,  distant  about  17}  miles. 

Original  estimated  cost  of  work,  1895 $21,340.00 

Whole  amount  expended  on  present  project  to  June  2M),  1901 10, 940. 46 

Money  stMement. 

July  1,  1900,  balance  unexpended $4,699.12 

June  30,  1901,  amount  expended  during  fiscal  year 639.58 

July  1,  1901,  balance  unexpended 4,059.54 

ApproprioHom  for  improving  BeUe  Biver,  Michigan, 

March  3,  1881  (ice  harbor  of  refuge) $7,000 

August  2,  1882  (ice  harbor  of  refuge) 5,000 

Julys,  1884  (ice  harbor  of  refuge) 2,000 

June  3,  1896 6,000 

March  3,  1899 10,000 

Total 29,000 


COMMERCIAL    STATISnCB,    BELLE    BIVEB,    MICHIGAN,    FOB    THE  CALENDAB  YEAR  ENDING 

DECEMBER,  31,  1900. 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Tonnage. 

Calendar  year. 

Number. 

Tonna^. 

1897.     . 

52 
60 

8,092 
23,743 

1899  

85 
69 

33,272 

1898 

1900 

17,680 
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Belle  River  is  used  as  a  winter  harbor,  and  the  entrances  and  clearances  for  1900 
include  vessels  which  cleared  in  the  spring  of  that  year  and  those  which  entered  in 
the  fall  of  1900  to  go  into  winter  quarters.    Total,  37  vessels;  aggregate  tonnage,  16,666. 

Receipts  and  shipments  by  vessel. 

[Compiled  from  statement  fumlahed  by  Mr.  R.  B.  W.  Beattie,  deputy  collector  of  customa,  Marine 

City,  Mich.] 


Articles. 

Received. 

Shipped. 

Cedar  po«t« , 

Tom. 
101 
1,604 
1,096 

Tmu. 

Gravel 

Hav 

86 

Lath 

10,060 
820 
8,902 
856 
890 
160 

2,250 

Logs 

Lumber 

2,144 

Shingles 

84 

Stone 

Wood 

Straw -  -      -        - 

85 

* 

Total 

28,871 

4.548 



O  O  10. 

IMPROVEMENT  OF  CLINTON  RIVER,  MICHIGAN. 

The  improvement  of  this  stream  was  commenced  in  1870,  and  has 
been  carried  on  to  June  30,  1896,  as  outlined  in  the  report  of  the 
Chief  of  Enffineers  for  that  year,  pa^es  2736-2737.  Nothing  has  been 
done  since  then  except  to  redredge  the  river  at  several  places  between 
its  mouth  and  Mount  Clemens  during  the  summer  of  1897  at  a  cost  of 
$7,000,  as  described  in  the  report  for  1898,  page  2695. 

The  object  sought  by  the  approved  project  of  improvement  is  to 
maintain  a  channel  8  feet  deep  from  the  mouth  of  the  river  to  the  city 
of  Mount  Clemens,  8  miles  above. 

The  whole  amount  expended  for  the  improvement  of  the  river  to 
June  30,  1901,  was  $68,240.54,  of  which  $51.48  were  spent  during  the 
last  fiscal  year. 

No  work  of  improvement  was  in  progress  during  the  year. 

An  examination  of  the  river  made  just  before  the  close  of  the  fiscal 
year  1900  showed  a  general  channel  depth  of  6  feet  or  better,  but 
slightly  less  in  a  few  places.  It  is  therefore  likely  that  dredging  will 
be  called  for  to  restore  the  depth  required  for  local  navigation  and 
some  work  done  to  reenforce  the  dike  at  the  mouth  of  the  river,  on 
which  the  maintenance  of  an  entrance  channel  must  mainly  depend. 
Funds  now  available  will  probably  be  expended  for  these  purposes 
durinff  the  current  fiscal  year;  and  if  this  is  'done,  additional  lunds 
should  be  provided  for  maintenance  of  the  improvement  during  the 
year  ending  June  30,  1903.  An  appropriation  of  $5,000  will  profiibly 
suffice  for  this  purpose. 

The  river  is  in  the  collection  district  of  Detroit,  Mich.,  which  is  the  nearest  port 
of  entry.     The  nearest  light-house  is  6  miles  distant,  at  8t.  Clair  Flats. 

Original  estimated  coot  of  work,  1886,  as  amended  in  1809 $34, 504. 00 

Whole  amount  appropriated  and  expended  prior  to  adoption  of  present 

project 26,500.00 

Whole  amount  ex  [)ended  on  present  project  to  June  30,  1901 42, 740, 54 

ENG  1901 198 


Digitized  by 


Google 


3154   BEPOBT  OF  THE  CHIEF  OF  ENGINEEB8,  U.  8.  ARMY. 


Money  statement. 

Jiily  1,  1900,  balance  unexpended 16,874.94 

June  30,  1901,  amount  expended  during  fiscal  year 51. 48 

July  1,  1901,  balance  unexpended 6,823.46 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement  in  addition  to  the  balance  un- 
expended July  1, 1901 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


Appropriations  for  improving  Clinton  River y  Michiffan, 

August  30,  1852 15,000  I  September  19, 1890 |10,000 

July  11,  1870 6,000  ,  July  13,1892 8,564 

March3,1871 1,500  ,  August  18,  1894 5,000 

Mareh3,1881 8,000  '  June3,1896 10,000 

AugU8t2,  1882 6,000  

August  5,  1886 6,000  ,  Total 75,064 

August  11,  1888 10,000 


COMMSBCIAL  STATISTICS,  CLINTON   RIVEK,  MICHIGAN,  I^K  CALENDAR  YEAR  ENDING 

DECEMBER  31,    1900. 

Ekdranc€9  and  dearance*. 


Calendar  year. 

Number. 

Tonnage. 

2R  J»o 

Calendar  year. 

Number. 

Tonnage. 

1396 

420 

1899      .  .. 

884 

I«r7 

420           (o) 
268             8,043 

1900 

161             14,060 

1S96 

a  Not  Htated. 
VeneU  trading  to  port. 

Deflcriptioii. 

Number. 

Tonnage. 

8t«wnerB.. . . .        .  . 

96 
65 

9,778 

Sail  vessels 

4,287 

Receipts  and  shipments  by  vessel, 

[Compiled  from  MtatemeuUi  furnished  by  Mr.  A.  Smith,  special  deputy  collector  of  customs,  Detroit, 

Mich.] 


Cedar  posts.. 
Coal. 


Gravel 

Lath 

Lime  and  cement . 

Logs 

Lumber 

Paper 

Shingles 

Stone 

Staves 

Mineral  water 

Crushed  stone 


Total. 


Articles. 


'  Received.    Shipped. 


T0U8. 

360  , 
14,238 
4,286 

429 

228 
3,126 
8,069 

116 


T\m$. 


8M  , 


260  I 


32,419 


250 
32 


282 
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OO   II. 

IMPROVEMENT  OF  ROUGE  RIVER,  MICHIGAN. 

Under  the  provisions  of  the  river  and  harbor  act  of  August  5, 1886, 
a  survey  of  tnis  river  was  made  with  a  view  to  its  improvement,  and 
a  project  prepared  for  securing  a  channel  depth  of  16  feet,  with  a 
width  of  240  feet,  for  a  distance  of  800  feet  from  the  mouth,  and 
thence  with  a  width  of  100  feet  to  the  Wabash  Railroad  bridge,  about 
2|  miles  farther  up.  The  estimated  cost  was  $31,690.39.  The 
improvement  was  commenced  in  1888  and  completed  in  November, 
1892,  after  which  no  further  work  was  done  up  to  June  30^  1899.  In 
the  meantime  Congres8,'by  joint  resolution  approved  April  11,  1898, 
authorized  a  13-foot  channel  to  be  dredged  from  the  Wabash  Railroad 
bridge  to  Maples  road  at  an  expense  not  to  exceed  $5,000. 

Operations  during  the  fiscal  year  1900  were  limited  to  dredging  two 
small  shoals  hj  which  navigation  was  seriously  obstructed,  ttie  work 
in  each  case  being  done  by  written  proposal  and  acceptance. 

Under  date  of  June  20,  1900,  advertisement  was  published  inviting 
proposals  for  redredgifig  the  river  channel  as  far  up  as  the  Wabash 
Railroad  bridge,  with  a  view  to  restoring  a  navigable  depth  of  16  feet 
through  this  section,  and  for  dredging  to  a  depth  of  13  feet  between 
that  bridge  and  the  Maples  road,  as  authorized  oy  the  joint  resolution 
approvea  April  11, 1898,  to  which  reference  has  been  made  in  the  first 
paragraph  of  this  report.  Contract  for  this  work  was  entered  into 
July  17,  1900,  with  W.  A.  McGillis  &  Co.,  of  Cleveland,  Ohio,  at  11 
cents  per  cubic  yard. 

Dredging  was  begun  on  July  26  and  continued  until  October  25, 1900, 
when  a  total  of  95,351  cubic  yards  had  been  removed  and  the  avail- 
able funds  exhausted;  the  next  river  and  harbor  act  should  therefore 
provide  for  further  maintenance  of  the  improvement,  and  the  amount 
estimated  as  necessary  for  this  purpose  is  $7,500. 

The  river  is  in  the  collection  district  of  Detroit,  Mich.,  which  city  is  the  port  of 
entry.    The  nearest  light-house  is  about  5  miles  distant,  at  Grassy  Island. 

Original  estimated  cost  of  the  work,  1887 $31,690.39 

Whole  amount  expended  to  June  30,  1901 46,438.41 

Money  statement, 

July  1,  1900,  balance  unexpended $13,602.86 

June  30,  1901,  amount  expended  during  fiscal  year 13, 351. 27 

July  1,  1901,  balance  unexpended 251. 59 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1901 7,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and.  of  section  7  of  the  river  and  harbor  act  of  1899. 


Appri)priatUyn»  Jot  improving  Rouge  River y  MtcJdgan. 

August  11,  1888 $10,000 

September  19,  1890 10,000 

July  13,  1892 11,690 

August  18,  1894 5,000 

June  3,  1896 5,000 

March  3,  1899  (transferred  from  appropriation  for  ''Constructing  turning 

basin  in  Rouge  River,  Michigan" ) 5, 000 

Total 46,690 
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CONTRACT  IN  FORCE. 


Contract  in  force  with  W.  A.  McGillis  &  Co.,  for  dredging  Rouge  River,  Michigan; 
approved  August  3,  1900;  date  of  beginning  work,  July  25,  1900;  date  of  expiration, 
November  27,  1900. 


COMMERCIAL  grTATIOTICS,   ROUGE   RIVER,    MICHIGAN,    FOR    THE    CALEXn>AR  TEAR    ENDING 

DECEMBER  31,    1900. 

[Compiled  from  statementa  furnished  by  Brownlee  <&  Co.  and  Detroit  Sulphite  Fiber  Company,  Detroit, 

Mich.] 


Articles. 

Received. 

Shipped. 

Logs 

Tbtu. 
75,000 

Tons. 

Paper , 

4,600 

Telegtaph  poles 

6,107 
88,605 

UnrrHMwrfien  freight, ... ,                  

Total 

119,712 

4,600 
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APPENDIX  P  P. 


IMPROVEMENT  OF  WATERS  CONNECTING  THE  GREAT  LAKES. 


REPORT  OF  COL,  O.  /.  LYDECKER,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1901,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPBOVKMBNTB. 


1.  Ship  channel  connecting  the  waters 

of  the  Great  Lakes  between  Chicago, 
Duluth,  and  Buffalo. 

2.  St.  Marys  River  at  the  Falls,  Michisan. 

3.  Operatii^  and  care  of  St.  Marys  Falls 

Canal,  Michigan. 

4.  Hay  Lake  Channel,  St.  Marjrs  River, 

Michigan. 


5.  St.  Clair  Flats  Canal,  Michigan. 

6.  Operating  and  care  of  St.  Clair  Flats 

Canal,  Michigan. 

7.  Detroit  River,  Michigan. 

8.  Removing    sunken    vessels    or   craft 

obstructing  or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SURVBYB. 


9.  Waters  connecting  Lake  Superior  and 
Lake  Huron,  including  Hay  Lake 
channel,  St.  Marys  River,  Michigan. 


10.  St  Clair  Flats  Canal,  Michigan. 

11.  Detroit  River,  Michigan. 


United  States  Engineer  Ofpicb, 

Detroit,  Mich.,  Jul/y  18,  1901. 
General:  I  have  the  hoDor  to  submit  herewith  the  annual  report 
relative  to  the  works  in  my  charge  for  the  fiscal  year  ending  June  30, 
1901. 

Very  respectfully,  your  obedient  servant, 

G.  J.  Lydecker, 
Colondy  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  U.  S.  A. 


PP  I. 


IMPROVEMENT  OF  SHIP  CHANNEL  CONNECTING  WATERS  OF  THE 
GREAT  LAKES  BETWEEN  CHICAGO,  DULTJTH,  AND  BUFFALO. 

This  improvement  was  entered  upon  in  accordance  with  the  follow- 
ing provision  of  the  river  and  harbor  act  of  July  13,  1892: 

For  sliip  channel  twenty  and  twenty-one  feet  in  depth  and  a  minimum  width  of  three 
hundred  feet  in  the  shallowB  of  the  connecting  waters  of  the  Great  Lakes  between 
Chicago,  Duluthy  and  Buffalo,  three  hundred  and  seventy-five  thousand  dollars:  Pre 
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videdj  That  contracts  may  be  entered  into  bv  the  Secretary  of  War  for  such  materialB 
and  work  as  may  be  necessary  to  carry  out  toe  plans  proposed  by  General  0.  M.  Poe. 
Corps  of  Engineers,  United  States  Army,  dated  January  twentieth,  eighteen  hundred 
and  ninety-one,  and  printed  as  House  Executive  Document  number^  two  hundred 
and  seven,  second  session.  Fifty-first  Congress,  for  such  ship  channel,  to  be  paid  for 
as  appropriations  may  &om  time  to  time  be  made  by  law,  not  to  exceed  in  the  aggre- 
gate two  million  nine  hundred  and  sixty-five  thousand  dollars,  exclusive  ofthe 
amounts  herein  appropriated. 

The  estimated  total  cost  was  $3,340,000. 

Active  operations  were  commenced  in  the  spring  of  1893  and  con- 
tinued until  June  30,  19(K),  as  outlined*  in  successive  annual  reports, 
when  the  required  channel  had  been  obtained  at  all  places  specined  in 
the  original  project,  .as  well  as  through  a  number  of  otner  shoals 
whose  existence  was  unknown  when  that  project  was  adopted. 

Operations  were  in  progress  in  the  St.  Clair  and  the  St.  Marys 
river  sections  during  the  past  fiscal  year,  as  follows: 

St.  Clair  River  and  Lake. — Dredging  was  in  progress  in  this  section 
from  August  20  to  December  4,  under  a  contract  with  Ikiward  J. 
Kingston,  of  Buffalo,  N.  Y.,  dated  July  6,  1900,  for  time  work  by 
dredging  plant  at  the  rate  of  $10.25  per  hour  working  time.  The 
work  was  distributed  over  four  different  shoals  in  the  main  channel, 
as  follows:  (1)  A  17- foot  shoal  at  the  lower  approach  to  the  St.  Clair 
flats  canal  was  removed  between  August  20  and  September  9,  the  total 
excavation  being  15,395  cubic  yards;  (2)  a  15-foot  shoal  near  Squirrel 
Island,  and  a  like  shoal  near  Grande  Pointe,  about  2f  miles  above  the 
former,  were  removed  between  September  10  and  October  3,  by 
dredging  16,003  cubic  yards  of  material;  and  (3)  work  was  in  progress 
on  a  series  of  shoals  near  the  foot  of  Stag  Island  until  December  4,  when 
operations  were  closed  for  the  season,  uie  amount  of  material  removed 
at  this  point  being  44,860  cubic  yards.  The  contract  was  thereupon 
closed,  with  a  total  excavation  in  the  St  Clair  River  section  of  76,258 
cubic  yards,  at  a  total  cost  of  $9,376.06  for  the  work,  making  the  unit 
cost  about  12.3  cents  per  cubic  yard.  The  character  of  material  exca- 
vated ranged  from  tenacious  clay  to  sand,  and  mixtures  of  sand,  clay, 
and  cobble  or  small  stones. 

During  the  months  of  May  andMune,  the  17.  S.  steamer  Hdnoocky 
equipped  with  sweeping  outfit,  was  engaged  in  local  examinations  of  the 
channel  at  various  points  between  Po^  Huron  and  the  foot  of  Lake  St 
Clair,  where  obstructions  have  been  reported  by  vessel  masters.  In 
most  cases  these  reports  were  found  to  be  erroneous,  but  in  several 
instances  the  examinations  resulted  in  the  discovery  of  shoal  areas 
which  had  been  previously  unknown,  but  none  on  which  a  less  depth 
than  18i  or  19  feet  was  found. 

St.  Marys  River. — Work  was  in  progress  in  this  section  from  Octo- 
ber 12  to  December  10,  for  widening  the  channel  at  the  angles  above 
Sailors  Encampment  and  at  the  heaa  of  Little  Mud  Lake,  as  follows: 
Above  Sailors  Encampment,  under  asTeement  after  public  notice,  with 
Hickler  Bros,  of  Sault  Ste.  Marie,  Mich.,  for  time  work,  by  dredging 

Slant,  at  $12.75  per  hour,  the  channel  was  widened  35  feet  between 
October  12  and  December  10,  by  excavating  14,120  cubic  yards  of  sand, 
bowlders,  hard  pan,  and  large  angular  pieces  of  limestone  rock,  at  a 
total  cost  of  16,612.15,  or  47  cents  per  cubic  yard.  At  head  of  Little 
Mud  Lake,  und^r  similar  agreement  with  II.  W.  Hubbell  &  Co.,  for 
time  work  at  $13  per  hour,  42,204  cubic  yards  of  sand,  clay,  gravel, 
and  small  bowlders  were  excavated,  at  a  total  cost  of  $6,764.33,  being 
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at  the  rate  of  about  16  cents  per  cubic  yard.     As  a  result  of  the  work, 
the  width  of.  channel  at  this  point  was  increased  90  feet. 

Extensive  examinations  with  sweeping  raft  and  surveys  were  in 

f)ro^ess  in  this  section  throughout  tne  year,  as  described  in  the  fol- 
owing  extracts  from  a  report  by  Assistant  Engineer  Benno  Rohnert, 
who  personally  conducted  these  operations,  and  also  had  immediate 
supervision  of  the  work  of  dredging  referred  to  in  the  preceding 
paragraph: 

Widening  angle  above  Johnson  PomL — ^Public  notice  dated  September  24,  1900. 
Hickler  Brothers,  of  Sault  Ste.  Marie,  Mich.,  contractors.  Hire  of  dredge  No.  5,  tug 
MirUm,  and  two  dump  scows.    Rate,  $12.75  per  hour. 

The  widening  of  the  angle  above  Johnson  point,  at  upper  end  of  cut  at  Sailors 
Encampment,  was  besun  on  October  12  and,  on  account  of  the  large  fields  of  running 
ice,  ceased  on  December  10.  The  excavated  material  consisted  of  sand,  bowlders, 
hardpan,  and  large  angularpieces  of  limestone  rock.  There  were  14, 120  cubic  yards, 
scow  measure,  removed.  Tne  plant  was  operated  five  hundred  and  eighteen  hours 
and  thirtv-six  minutes  and  was  delayed  forty-six  hours  and  nine  minut^.  Two  cuts 
were  made  the  entire  length  of  the  bank  and  a  third  almost  tx)mpleted.  The  width 
of  the  angle  was  incr^used  about  35  feet  The  cost  per  cubic  yard  (including  inspec- 
tor's board )  was  approximately  47  cents.  The  limits  of  the  area  to  be  dredged  were 
marked  by  five  buoys.  Two  gauge  boards  were  placed  and  a  dumping  ground 
staked  out. 

Widening  angle  at  head  of  IMUe  Mud  Lake,  section  2, — ^Public  notice  dated  Septem- 
ber 24,  1900.  H.  W.  Hubbell  &  Co.,  of  Sault  Ste.  Marie,  Mich.,  contractors.  Rate 
for  services  of  dredge  No.  3,  tug  Thoe.  ffood^  and  two  dump  scows,  $13  per  hour. 

The  dredging  for  widening  the  angle  was  begun  on  October  9  and  ceased  on  Decem- 
ber 10.  There  were  42,204  cubic  yards,  scow  measure,  of  sand,  clay,  gravel,  and 
small  bowlders  excavated.  The  dredge  worked  five  hundred  and  twenty  hours  and 
twenty  minutes  and  was  delayed  one  hundred  and  seven  hours  and  nineteen  minutes. 
The  cost  per  cubic  yard  excavated  (including  the  inspector's  board)  was  16.1  cents. 
The  width  of  the  ansle  was  increased  a  much-needed  90  feet.  The  area  to  be  dredged 
was  indicated  by  5  stakes.  A  gauge  board  was  placed  and  a  dumping  ground 
buoyed  out 

Mcaminations  tmih  suspended  raft  bars. — ^The  examination  of  St.  Marys  River  for 
shoals  was  continued  throughout  the  year.  With  the  exception  of  about  1}  square 
miles,  the  entire  area  of  Mud  Lake  was  swept.  A  shoal  was  found  near  Twin  Islands 
and  about  700  feet  east  of  the  line  of  Winter  point  range  taisets.  It  consists  of  sand 
covered  with  bowlders  and  is  clear  at  a  depth  of  20.9  feetbefow  the  established  mean 
water  surface.  An  area  bounded  by  the  lines  from  Sweets  Point  light  to  Souaw  Island 
shoal,  to  Squaw  Island,  to  Pipe  Island  Twins,  to  Hoyt  shoal,  to  Frying  Pan  Islaud, 
to  Sweets  Point  light  was  swept  Two  shoals  were  found  abreast  of  Detour,  Mich. 
The  one  is  situated  about  500  feet  below  and  in  line  of  Watson  reefs,  and  the  other . 
extends  from  the  face  of  Sims  dock  to  a  point  about  200  feet  to  the  eastward. 
That  below  the  reefs  is  clear  at  a  depth  of  18.3  feet  below  the  established  mean  water 
surface,  and  the  other  at  16.2  feet  Both  are  bowlder  shoals.  Includmg  what  was 
swept  during  former  years,  the  entire  river  from  one-half  mile  above  Round  Island 
shoal  No.  1  to  Point  aux  Frenes  has  practically  been  gone  over.  The  total  area 
swept  during  the  fiscal  year  was  10}  square  miles.  Two  hundred  and  twenty-one 
marker  buoys  placed  on  the  21,  23.7,  and  27  feet  contours  were  located  by  transit 
pointing. 

The  test  of  depth  of  water  over  Squaw  Island  shoal  showed  the  least  to  be  17.8 
feet  below  the  established  mean  water's  sur^e.    The  chart  gives  it  at  18  feet 

In  September  the  part  of  channel  abreast  of  Sailors  Encampment,  in  which  the 
schooner  Maida  had  been  sunk,  was  swept  with  raft  bars  suspended  at  the  improved 
grade.    No  obstructions  were  found. 

That  part  of  the  angle  at  the  upper  end  of  Little  Mud  lake  which  had  been 
dredged  under  public  notice  dated  September  24, 1900,  was  swept  in  April  and  found 
clear.  The  two  black  spars  and  the  black  gas  buoy  were  placed  in  proper  positions 
along  the  bank. 

Surveys, — ^The  shoal  near  Twin  Islands  was  developed  by  88  soundings;  the  okie  in 
front  of  Sims  dock,  at  Detour,  by  82,  and  that  below  Watson  leefe  by  53  soundings. 
They  were  referenced,  to  25  marker  buoys  read  in  from  adjacent  tnangulation  sta- 
tions.   Sketches  were  made  of  these  shoals  and  submitted. 

^  Aids  to  navigation, — Several  aids  to  navigation  which  were  either  shifted  in  posi- 
tion or  were  newly  placed  were  located  by  transit  pointings  from  adjacent  triangu- 
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lation  stations.     Their  rectangular  coordinates,  referred  to  A  l®i  survey  of  1879,  were 
computed  and  are: 


Object. 


Red  spar  buoy. 
Do 


White  light 

Front  target  and  light. . . 
Rear  target  and  light 

Front  target  and  light. . . 
Rear  target  and  light 


Black  gas  buoy.. 
Red  spar  buoy... 
Black  spar  buoy . 


Rectangular    coordi-  '  Reported  by 
nates  (in  feet).        I  letter  dated— 


East. 
21,662.7 
22,481.7 

Wett. 
30,272.25 
46,847.20 
46,fi00.86 

2,6»4.87 
3,296.75 
Sad. 
55,072.0 
25,366.8 
50,555.1 


Do '  59,666.2 

Do I  59,678.3 

Red  spar  buoy I  50, 853. 1 

Do 50,961.8 

Do '  50,964.1 

Do '  60,261.0 


Red  gas  buoy. 

Red  ppar  buoy 

Black  spar  buoy. 
Red  flout  light... 
Black  spar  Duoy. 

Do 

Red  spar  buoy 

Do. 


60,298.0 
58,712.4 
64,272.0 
64.309.3 
62,762.1 
64,201.3 
62,991.7 
66,769.8 
Black  spar  buoy I    54,613.9 


North, 

2,656.0 

Sept.  29,1900 

4,168.4 

do 

South. 

9,195.70 

do 

23,145.26 

do 

28,548.44 
North. 

do 

7,131.80 

May    4,1901 

7,916.80 

do 

South. 

67,630.0 
38,912.4 

June  28,1901 

90,561.7 

do 

90,254.5 

do 

89,961.7 

do 

90,413.5 

do 

89,736.2 

do 

89,179.6 

do 

87,126.7 

do 

87,600.8 

do 

94,150.1 

do 

78,817.6 

July  28,1900 

77,115.8 

do 

75,822.8 

do 

76.331.6 

do 

75,056.7 

do 

74,887.4 

do 

64,683.9 

do 

Remarks. 


Abreast  of  Brassar  point. 
Do. 

Northwesterly  from  Brush  point. 
Bernard's  private  range. 
Do. 

East  approach  to  Canadian  Canal. 
Do. 

Angle  at  head  of  Little  Mud  Lake. 
Abreast  of  Nine  Mile  Point  shoal. 
East  ohannel  below  Encampment 

light  crib. 
East  ctiannel  abreast  Encampment 

light  crib. 
East  channel  above  Encampment 

light  crib. 
East  channel  abreast  Encampment 

light  crib. 
East  channel  above   Encampment 

light  crib. 
East  channel  abreaiit  Johnson  dock. 
21-foot  channel  abreast  Rains  hotel. 

Do. 
Abreast  of  Everens  point 
Abreast  Sinui  dock  (private). 
Shoal  below  Watson  reefs  (private). 
Watson  reefs  (private). 
Watson  reefs,  ofQclal  No.  8. 
Watson  reefs  (private). 
Hoyt  shoal,  ofDcial  No.  2. 
Sweets  point,  official  No.  5. 


General.— Tripoda  over  triangulation  stations  66,  60,  205,  Raber,  206,  207,  227,  231, 
235,  209,  210,  211,  213,  Fort  St.  Joe,  and  204  were  either  repaired  or  rebuilt  The 
lines  of  si^ht  between  these  stations  were  cleared  of  brush. 

Quantities  of  material  and  estimates  of  cost  for  desirable  improvements  of  the 
angles  of  section  2  and  3  were  computed.  A  report  and  sketches  were  prepared  and 
submitted. 

A  book  was  prepared  containing  all  rectangular  coordinates  of  triangulation  sta- 
tions, azimuths,  distances,  and  equations  of  channel  lines  of  St.  Marys  River. 

A  special  report  was  made  on  the  location  of  channel  buoys  and  the  striking  and 
grounding  of  vessels  due  to  their  wrong  positions  submitted. ' 

Proposals  were  invited  May  6  and  opened  May  28  for  time  work  by 
dredging  plant  in  removing  obstructions  to  navigation  between  the 
head  of  St.  Clair  and  mouth  of  Detroit  rivers,  and  contract  was 
entered  into  June  13  with  the  Duluth  Dredge  and  Dock  Company,  of 
Duluth,  Minn.,  at  the  rate  of  $12  per  hour,  working  time,  but  no  work 
was  done  before  the  close  of  the  year. 

The  total  expenditure  to  June  30,  1901,  excluding  liabilities  then 
outstanding,  was  $2,962,072.79,  and  the  total  excavation  to  that  date 
was  10,549,566  cubic  vards.  The  depth  now  available  over  the  shoal- 
est  part  of  the  ship  channel  between  Chicago,  Duluth,  and  Buffalo  is 
18i  feet,  and  this  limiting  depth  is  confined  to  that  section  of  the 
Detroit  River  which  isincludedf  between  the  Lime  Kiln  Crossing  and 
the  south  end  of  Bois  Blanc  Island. 

It  is  proposed  to  apply  the  unexpended  balance  of  the  ship-channel 
appropriations  as  occasion  requires;  (1)  to  widening  and  aeepening 
the  channel  at  points  where  such  work  is  needed  to  make  navigation 
safe  and  convenient,  and  (2)  to  the  removal  of  newly  discovered  shoals 
or  obstructions  in  the  line  of  through  travel  between  the  specified  ter- 
minals of  the  ship  channel.  No  further  appropriation  for  these  pur- 
poses is  required  at  present. 
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Money  Htatenient, 

July  1,  1900,  balance  unexpended $416, 224. 41 

June  30,  1901,  amount  expended  during  fiscal  year ^35, 519. 14 

July  1,  1901,  balance  unexpended 380, 705. 27 

July  1,  1901,  outstanding  liabilities 3, 003. 47 

July  1,  1901 ,  balance  available *  377, 701. 80 

July  1,  1901,  amount  covered  by  imcompleted  contracts 20, 000. 00 


AppropriaJtionx  fitr  ship  channel  in  the  connecting  vxUers  of  the  Great  Tjakes. 

July  13,  1892 $375,000.00 

March  3,  1893,  sundry  civil  act 875, 000. 00 

March  2,  1895,  sundry  civil  act 500, 000. 00 

June  11,  1896,  sundry  civil  act 500, 000. 00 

June  4,  1897,  sundry  civil  act 1, 090, 000. 00 

Total 3,340,000.00 

February  19, 1895,  repajnnent  of  overpayment  made  R.  J.  Cram,  dredg- 
ing section  1 2,778.06 

3,342,778.06 


ABSTRACT  OP  CONTRACTS  IN   FORCE   DURING   THR   FISCAL  YRAR  ENDING  JUNE  30,  1901. 

Contract  dated  July  ^,  1900^  for  time  wtn-k  hy  dredging  plant. 

Name  of  contractor:  Edward  J.  Kingston,  Buffalo,  N.  Y. 

Rate:  $10.25  per  hour. 

Date  of  approval:  July  24,  1900. 

Date  of  commencement:  August  16,  1900. 

Date  of  completion:  Decemter4,  1900. 

Contract  dated  June  IS^  1901,  for  time  vx/rk  by  dredging  plant. 

Name  of  contrac'tor:  Duluth  Dredge  and  Dock  Company,  Duluth,  Minn, 

Rate:  $12  per  hour. 

Date  of  approval:  June  24^  1901. 

Date  of  commencement:  July  8,  1901. 

Date  of  completion:  Indefinite. 


PPa. 

IMPROVEMENT  OF  ST.  MARYS  RIVER  AT  THE  FALLS,  MICHIGAN. 

At  the  time  of  the  adoption  of  the  present  project  the  old  State 
locks,  built  in  1855,  and  the  lock  of  1881  were  i(i  operation,  giving  at 

*  Includes  $1.14  paid  by  Treasury  Department,  account  Weetem  Union  Telegraph 
Company. 

*  Includes  $600  reserved  for  expenses  office  Chief  of  Engineers. 
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the  normal  stage  of  water  a  maximum  draft  of  about  16  feet.  To  meet 
tiie  demands  of  the  large  and  rapidly  increasing  commerce  between 
Lake  Superior  and  the  lower  lakes  a  lock  of  greater  capacity  and  an 
increasea  allowable  draft  was  urgently  required. 

The  project  thereupon  presented,  October  18,  1886,  provided  as  its 
leading  features  for  constructing  a  new  lock  100  feet  wide  and  800  feet 
long  tetween  gates,  with  a  single  lift  of  18  to  20  feet,  according  to  the 
fluctuation  of  the  upper  and  lower  levels,  and  depth  of  21  feet  over 
the  miter  sills,  the  canal  and  its  approaches  to  be  deepened  to  cor- 
respond. The  estinated  cost  was  Wr, 738,865.  The  essential  features 
of  work  under  this  project  were  completed  in  1896,  the  new  lock  being 
opened  to  navigation  August  3  of  niat  year  and  a  channel  25  feet 
deep  having  then  been  completed  through  the  canal  and  the  approaches 
to  tne  Poe  lock.  Work  from  that  time  to  June  30, 1900,  consisted  in 
completing  the  deepening  of  the  canal  and  channel  of  approaches  to 
the  lock  and  in  the  partial  reconstruction  and  extension  of  canal  piers. 

The  principal  work  done  during  the  past  fiscal  year  was  the  con- 
struction, by  day  labor,  with  material  obtained  by  purchase  after  public 
notice,  of  240  linear  feet  crib-pier  extension  in  the  northeast  approach 
to  the  Poe  lock,  thereby  making  the  total  length  of  this  pier  1,431 
feet.  The  crib  work  is  on  a  pile  foundation  and  in  water  varying  from 
26  to  40  feet  in  depth.  The  boathouse  dock,  which  is  nearly  parallel 
to  and  about  100  leet  north  of  this  pier,  was  also  extended  170  feet, 
thereby  providing  a  safe  and  convenient  harbor  for  the  Government 
tugs,  scows,  pump  boat,  and  quarter  boats. 

Three  stone  buildings,  each  19  feet  square  and  10  feet  high,  were 
built  over  the  exposed  gate  engines  on  the  walls  of  the  Poe  lock,  and 
two  others  were  partly  finishea.  The  first  three  were  built  in  the  fall 
of  1900,  under  agreement  after  public  notice,  by  John  B.  Irwin,  of 
Sault  Ste.  Marie,  Mich.,  for  |650  each.  The  other  two  are  being  built, 
under  a  similar  agreement,  by  M.  N.  Hunt,  for  |690  each. 

Under  public  notice  of  July  13,  1900,  agreement  was  made  with 
Hickler  Brothers,  of  Sault  Ste.  Marie,  for  work  with  derrick  scow  and 
crew  with  diving  outfit  at  the  rate  of  $4.80  per  working  hour,  and  $2 
per  hour  for  services  of  attending  tug  and  crew  when  needed.  This 
outfit  worked  99f  hours  between  August  7  and  16  in  picking  up  525 
cubic  yards  of  bowlders  and  placing  them  as  crib  filling  in  the  north- 
east pier  extension  of  the  Poe  lock;  also  96f  hours,  November  3  to  16, 
in  removing  stone  and  bowlders  in  the  Lake  George  channel,  by  which 
the  available  depth  at  several  shoal  places  was  increased  about  2  feet. 

Extensive  surveys  and  examinations  with  sweeping  raft  were  in  prog- 
ress during  favorable  weather,  in  continuation  of  similar  work  done 
during  the  two  previous  working  seasons.  As  a  result  of  these  examina 
tions  the  full  width  of  natural  and  improved  channels  through  the 
entire  length  of  the  river,  except  a  distance  of  about  12  miles  in  the 
vicinity  of  Lime  Island,  has  been  thoroughly  explored,  the  contours  of 
depths  between  20  and  28  feet,  both  inclusive,  have  been  accurately 
located,  and  all  shoals  that  might  menace  navigation  have  been  fully 
developed  by  soundings. 

Further  details  of  operations  are  given  in  the  accompanying  report, 
prepared  by  Assistant  Engineer  Joseph  Ripley,  under  whose  immediate 
supervision  they  were  carried  on. 

Water  levds. — Daily  readings  of  water  gauges  above  and  below  the 
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locks  of  the  St.  Marys  Falls  Canal,  Michjsfan,  were  made  throughout 
the  year,  and  their  monthly  means  and  di&rences  are  as  follows: 

pSlevatloiia,  In  feet,  above  mean  tide  at  New  York.] 


Monthly  means. 

Meandif. 
Terence. 

Month. 

Above 
the  locks. 

Below 
the  locks. 

1900. 
July 

Feet. 
602.041 
602.245 
602.729 
602.854 
602.879 
602.490 

602.089 
601.824 
601,572 
601.707 
602.088 
602.044 

Feel. 
582.548 
582.887 
583.810 
583.885 
583.228 
582.966 

588.888 

583.931 
588.705 
582.479 
582.881 
582.565 

FeeL 
19.498 

August 

19.8S6 

Spptember.                                                                                •         .  .. 

19.419 

October 

19.469 

November 

19.651 

December 

19.684 

1901. 
January  

18.201 

Pebniary ... 

17.866 

March 

17.867 

April 

19.228 

isy, ;::;:::: :       ;             ;      :::::::::::::::;;:::::::: 

19.707 

June , 

19.479 

The  following  tables,  compiled  from  our  official  records,  show  the 
maximum,  minimum,  and  mean  elevations  of  the  water  surface  in  feet 
above  and  below  the  locks  for  each  calendar  month  during  the  past 
thirty  yeara: 

Maximum  elevaHon  of  ike  gurface  of  St,  Marys  River  at  head  of  cmwXy  above  mean  tide  at 
New  York,  for  each  calendar  month,  as  selected  from  the  daily  noon  observations. 


Date. 

January. 

Febru- 
ary. 

March. 

April. 

May. 

June. 

1870 

1871 

601.830 
601.870 
601.680 
602.830 
602.720 
6(12.670 
601.930 
602.870 
601.470 
601.470 
601.600 
602.020 
601.870 
601.620 
601.870 
601.872 
601.471 
602.021 
601.911 
602.686 
601.342 
601.582 
601.242 
601.862 
602.440 
602.350 
601.192 
602.068 
602.003 
602.963 

601.830 
601.490 
601.560 
601.630 
601.910 
601.960 
601.970 
601.750 
601.320 
601.870 
601.850 
601.860 
601.850 
601.470 
602.530 
601.402 
601.581 
600.971 
601.741 
601.266 
601.522 
601.242 
601.242 
601.802 
601.990 
602.000 
601.592 
601.383 
601.363 
602.268 

601.880 
600.870 
601.480 
601.600 
601.490 
601.670 
602.070 
601.640 
600.770 
601.470 
601.310 
601.860 
601.870 
601.830 
602.090 
601.222 
601.451 
601.191 
601.761 
601.096 
601.192 
600.722 
600.842 
601.442 
602.060 
601.950 
601.782 
601.283 
601.353 
602.068 

601.650 
601.220 
601.520 
601.660 
602.120 
601.710 
601.950 
601.530 
600.820 
600.870 
601.400 
601.610 
602.020 
601.890 
601.890 
600.992 
601.191 
600.921 
601.847 
601.427 
601.687 

601.642 
601.827 
601.907 
601.850 
602. 2S2 
601.213 
602.008 
602.028 

601.920 
602.280 
602.170 
602.200 
602.230 
602.700 
601.920 
601.660 
601.650 
601.670 
601.870 
601.820 
601.520 
601.670 
602.068 
601.668 
601.461 
601.671 
602.247 
601.627 
601.827 
601.477 
601.977 
602. 9n 
602.827 
608.120 
602.600 
601.600 
602.558 
602.288 

602.440 

1872 

602.120 

1878 

602.260 

1874 

602.960 

1875 

602.860 

1876 

608.200 

1877 

1878 

1879 

602.400 
602.040 
601.160 

1880... 

602.840 

1881 

602.060 

1882 

601.970 

1888 

602.250 

1884 

601.440 

1885 

602.078 

1886 

601.768 

1887 

601.768 

1888 

602.487 

1889 

002.067 

1890 

002.007 

1801 

602.217 

1892 

602.577 

1888 

602  627 

1894 

602.927 

1895 

602. 727 

1896 

1897 

602  800 

1898 

602.050 

1899 

608  028 

1900..'. 

602  206 
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Maximum  elevcUion  ofiihe  surface  of  St.  Marys  River  at  head  of  canal,  etc. — Continued. 


Date. 

July. 

August. 

Septem- 

October. 

Novem- 
ber. 

Decem- 
ber. 

1870 

602.690 
602.670 
605.120 
608.060 
602.720 
602.870 
608.260 
602.120 
601.960 
601.920 
602.700 
608.080 
602.420 
602.220 
608.090 
601.958 
602.458 
602.098 
602.667 
602.527 
602.607 
601.877 
602.127 
602.327 
602.967 
602.587 
602.670 
602.900 
602.120 
603.078 
603.828 

602.680 

1871 

602.970 
602.870 
602.730 
608.040 
602.800 
603.560 
602.420 
602.210 
601.620 
602.260 
602.350 
602.340 
602.440 
601.718 
602.358 
601.968 
602.128 
608.047 
602.467 
602.567 
601.777 
601.877 
602.827 
603.177 
608.227 
603.150 
603.050 
602.550 
608.158 
602.908 

602.840 
608.220 
602.810 
602.680 
602.770 
008.950 
602.720 
602.400 
601.610 
602.480 
602.460 
602.480 
605.570 
601.718 
002.458 
602.148 
602.018 
602.747 
602.527 
602.527 
601.657 
601.877 
602.877 
608.057 

603.  on 

608.200 
603.050 
602.700 
608.208 
602.658 

602.870 
608.170 
606.060 
602.800 
603.130 
604.440 
602.600 
602.010 
601.570 
602.800 
602.600 
602.380 
602.450 
608.550 
602.458 
602.368 
602.318 
602.747 
602.597 
602.607 
602.227 
602.807 
602.427 
608.167 
604.827 
608.000 
603.010 
608.350 
603.708 
608.408 

608.020 
608.130 
606.190 
608.210 
608.700 
608.900 
602.700 
602.200 
601.870 
602.440 
603.800 
002.500 
602.670 
601.898 
602.298 
602.458 
602.838 
602.697 
602.617 
602.567 
601.827 
601.947 
603.127 
602.887 
603.427 
602.510 
602.860 
608.150 
608.038 
606.978 

601.810 

1872 

602.870 

1878 

604.280 

1874 

008.140 

1875 

602.600 

1876 

602.770 

1877 

602.070 

1878 

601.670 

1879 

601.870 

1880 

608.110 

1881 

602.870 

1882 

602.820 

1883 

1884 

1885 

601.690 
601.770 
602.068 

1886 

602.042 

1887 

601.901 

1888 .-     .            

602.711 

1889 

602.861 

1890 

602.616 

1891 ; 

602.082 

1892 

601.877 

1898 

602.427 

1894 

602.840 

1895 

602.650 

1896 

602.500 

1897 

602.400 

1898 

602.328 

1889       .                                 .     . 

606  808 

1900 

608.278 

Minimum  elevaiion  of  the  surface  of  St.  Marys  River  at  head  of  canals  above  mean  tide  at 
New  Yorkyfor  each  calendar  month,  as  selected  from  the  daily  noon  observations. 


Date. 

January. 

Febru- 
ary. 

March. 

April. 

May.     : 

June. 

1870 

1871 

6^*^0 

6           > 

6           \ 

6           i 

5. ! 

600.062 
601.560 
601.000 
601.182 
600.453 
600.883 
600.713 

600.040 
600.410 
600.540 
601.080 
601.120 
601.430 
601.790 
600.870 
599.710 
599.690 
600.830 
600.770 
600.540 
600.470 
600.790 
600.442 
600.811 
600.851 
600.881 
600.116 
600.372 
599.962 
599.622 
600.602 
601.360 
600.940 
600.932 
600.833 
600.863 
601.063 

600.080 
599.640 
600.600 
600.810 
601.320 
601.170 
601.450 
600.670 
599.770 
599.620 
600.870 
600.370 
600.640 
600.570 
600.590 
600.642 
600.331 
600.121 
600.611 
600.156 
600.482 
600.082 
599.942 
600.142 
600.860 
600.980 
600.982 
600.513 
600.723 
601.803 

599.920 
600.140 
600.520 
600.620 
601.370 
601.140 
601.360 
600.370 
599.970 
599.230 
600.650 
600.870 
600.410 
600.180 
600.550 
600.642 
600.291 
600.181 
600.591 
599.856 
600.482 
599.162 
599.562 
600.162 
600.990 
600.550 
601.002 
600.413 
600.603 
601.413 

600.820 

600.910  1 

601.050  1 

600.870 

601.350 

601.370 

601.290 

600.740 

600.120 

1 

601.300 

1872 

601.020 

1873 

601.860 

1874 

601.200 

1875 

601.900 

1876 

600.070 

1877 

601.860 

1878., 

601.210 

1879 

600.400 

1880 

601.120 

1881 

600.920 

1882 

1883 

1884 

1885 

600.820 
600.770 
600.890 
601.136 

1886 

601.048 

1887 

601.021 

1888 

601.847 

1889 

601.207 

1890 

601.047 

1891 

600.677 

1892 

600.627 

1893 

601.827 

1894 

601,627 
601.777 

1895 

1896 

602.160 

1897 

601.720 

1898 

600.770 

1899 

601.606 

1900 

600.648 
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Mtnimum  elevation  of  the  mrfotce  of  SL  Marys  River  at  head  of  canalj  etc, — Continued. 


Date. 

July. 

August 

Septem- 

October. 

Novem- 
ber. 

Decem- 
ber. 

Ig70 

601.190 
600.770 
601.520 
601.680 
601.600 
601.470 
602.280 
601.320 
601.120 
600.350 
601.300 
601.750 
601.470 
600.820 
601.030 
601.378 
601.048 
601.018 
601.607 
601.347 
601.177 
600.827 
600.477 
601.177 
601.407 
601.677 
601.200 
601.300 
601.050 
602.078 
602.206 

601.090 

1871 

596.910 
601.120 
601.060 
601.760 
601.950 
602.690 
601.650 
601.250 
60d.67O 
601.610 
601.020 
601.520 
601.060 
601.058 
601.278 
601.238 
601.388 
601.787 
601.327 
601.607 
600.577 
600.827 
601.377 
602.177 
602.077 
602.150 
601.650 
601.440 
600.958 
601.896 

601.210 
601.820 
602.310 
601.650 
602.000 
602.700 
601.990 
601.350 
600.850 
601.130 
600.770 
601.680 
601.420 
601.088 
601.778 
601.428 
601.158 
601.807 
601. 127 
601.387 
600.877 
600.877 
601.677 
602.227 
601.777 
602.200 
601.950 
600.700 
602.258 
601.668 

601.140 
601.770 
601.730 
601.190 
602.400 
602.890 
601.740 
600.810 
699.770 
601.580 
601.400 
601.690 
601.260 
601. 178 
601.138 
600.988 
601.178 
601.887 
601.657 
601.347 
598.927 
601.017 
600.877 
601.727 
601.777 
602.150 
602.150 
601.700 
602.458 
601.788 

600.920 
601.420 
601.620 
602.060 
601.700 
602.340 
601.420 
601.120 
600.570 
600.650 
602.020 
601.380 
509.970 
601.198 
601.858 
601.078 
601.118 
601.607 
601.567 
600.587 
600.627 
GOO.  867 
600.577 
601.977 
602.027 
601.580 
601.930 
601.190 
602.008 
602.188 

600.520 

1872 

601.180 

1878 

601.330 

1874 

601.500 

1875 

601.000 

1876 

601.750 

1877 

601.120 

1878 .            

600.670 

1879 

599.670 

1880 

600.770 

1881 

601.680 

1882 

600.620 

1883 

600.520 

1884 'k 

600.9.10 

1885 

600.752 

1886 

600.572 

1887                          

600.551 

1888 

601.021 

1889       

600.411 

1880 

600.516 

1891                           

699.772 

1892 

600.472 

1893 

600.382 

1894 

601. 3.57 

1895                 

601.430 

1896 

601.550 

1897.                  

601.000 

1898 

601.223 

1899        

601.878 

1900 

602.018 

Mean  eUvalion  of  tfie  surface  of  St.  Mary's  River  at  head  of  canal,  above  mean  tide  at 
New  Yorky  for  each  calendar  monthy  as  determined  from  the  daily  noon  ohservatUms, 


Date. 

January. 

February. 

March. 

April. 

May. 

June. 

1870 

1 

1871 

601.166 
600.948 
601.285 
601.471 
601.696 
601.644 
601.885 
601.473 
600.825 
600.828 
601.199 
601.489 
601.145 
601.131 
601.247 
601.004 
600.946 
600.982 
601.828 
601.284 
600.662 
600.815 
600.589 
601.086 
601.801 
601.493 
601.722 
601.182 
601.883 
601.877 

601.002 
000.864 
601.109 
601.314 
601.448 
601.692 
601.860 
601.215 
600.425 
600.293 
601.105 
601.271 
601.049 
600.940 
601.135 
600.889 
600.802 
000.594 
601.088 
600.730 
600.773 
600.457 
600.891 
600.951 
601.665 
601.487 
601.415 
600.956 
601.177 
601.786 

600.788 
600.628 
601.138 
601.205 
601.407 
601.337 
601.746 
601. 114 
600.182 
600.199 
601.126 
601.154 
601.056 
600. 8&4 
600.996 
600.846 
600.778 
600.645 
601.060 
600.723 
600.627 
600.277 
600.406 
600.841 
601.464 
601.288 
601.431 
600.803 
601.067 
601.609 

600.869 
600.580 
601.152 
601.084 
601.657 
601.373 
601.621 
601.098 
600.311 
600.217 
601.011 
601.103 
601.123 
600.684 
600.822 
600.822 
600.631 
600.636 
601.055 
600.667 
600.801 
600.429 
600.649 
601.228 
601.443 
60L869 
601.567 
600.933 
601.061 
601.624 

601.446 
601.469 
601.709 
601.501 
601.961 
602.097 
601.625 
601.373 
600.685 
600.957 
601.437 
L   601.514 
601.118 
601.055 
601.406 
601.301 
600.995 
601.236 
601.616 
601.120 
601.231 
600.940 
601.226 
602.204 
601.845 
601.966 
601.910 
601.221 
601.919 
601.816 

601.866 

1872 

601.647 

1873 

601.845 

1874 

601.930 

1875 

602.267 

1876 

602.676 

1877 

601.848 

1878 

601.630 

1879 

600.824 

1880 

601.714 

1881 

6(».665 

1882 

601.606 

1883 

601.485 

1884 

601.150 

1885 

601. 741 

1886 

601.467 

1887 

601.448 

1888 

602.085 

1889       

601.795 

1890 

601.704 

1891 

601.180 

1892 

601.800 

1893 

601.757 

1894 

602.444 

1805 

602.283 

1896 

602.396 

1897 

602.270 

1898 

601.636 

1899 

602.867 

1900 

6(».775 

Monthly  means  for  above  period. 

601.229 

601.056 

600.968 

600.967 

601.464 

601.791 
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8166      BBPOBT   OF   THE    CHIEF   OF   EN0INEEBS,  U.   8.   ABMT. 
Mean  deoaHon  of  the  mrface  of  SL  Marys  Itwer  at  head  of  canals  etc — GoDtinaed. 


Date. 

July. 

August 

Segjem- 

October. 

Novem- 
ber. 

Decem- 
ber. 

Annual 
means. 

laro..                 

601.585 
601.190 
601.782 
602.027 
602.160 
601.672 
602.126 
601.689 
601.222 
600.623 
601.517 
602.008 
601.573 
0IIL220 
001.418. 
601.353 
601.162 
601.095 
601.602 
601.229 
601.355 
600.870 
600.841 
601.256 
602.101 
602.048 
601.961 
601.676 
601.810 
602.458 
602.450 

1871 

602.085 
602.041 
602.288 
602.807 
602.346 
603.145 
602.177 
601.741 
601.124 
601.966 
601.868 
601.952 
eOL661 
601.872 
601.919 
601.632 
601. 8U 
602.242 
602.063 
602.065 
601.292 
601.440 
601.962 
602.582 
602.469 
602.628 
602.498 
601.974 
602.667 
902.041 

eOL954 
602.867 
602.586 
602.864 
602.863 
608.191 
602.289 
601.699 
601.162 
601.835 
601.788 
602.057 
602.088 
601.417 
602.146 
601.778 
001.096 
602.287 
602.070 
601.974 
601.304 
601.451 
602.086 
602.601 
602.487 
602.545 
602.654 
602.066 
602.718 
602.245 

602.005 
602.430 
602.696 
602.848 
602.648 
608.228 
602.055 
601.418 
601.075 
601.991 
601.969 
601.990 
601.752 
601.484 
601.904 
601.681 
601.555 
602.156 
602.068 
601.863 
601.238 
601.509 
601.906 
602.459 
602.658 
602.411 
602.488 
602.223 
602.905 
602.729 

601.805 
602.284 
602.480 
602.477 
602.512 
602.890 
602.092 
601.626 
601.099 
601.767 
602.437 
601.906 
601.608 
601.569 
60L72I 
601.662 
601.729 
602.140 
001.916 
601.796 
601.294 
601.400 
601.847 
602.601 
602.  T77 
601.986 
602.271 
602.068 
602.571 
602.854 

601.588 
602.187 
602.259 
602.257 
602.233 
602.612 
601.855 
601.444 
600.921 
601.791 
602.334 
601.840 
601.489 
001.677 
601.649 
601.598 
601.600 
601.941 
601.617 
601.656 
601.186 
601.123 
601.792 
602.402 
602.256 
602.015 
602.167 
601.897 
602.613 
602.879 

601.471 

1872...                

601.590 

1878 

601.860 

1874 

60L867 

1875 

602.017 

1876 

602.826 

1877 

601.891 

1878 

601.413 

1879 

600.762 

1880 

601.214 

1881 

601.662 

1882 

001.021 

1888 

001.400 

1884 

601.229 

1885 

601.606 

1886 

601.312 

1887 

601.248 

1888 — 

601.587 

1889. 

601.571 

1880 

601.411 

1891 

001.068 

1892 

600.998 

1898 

001.317 

1894 

601.945 

1895 

602.095 

1896 

601.965 

1897 

602.006 

1898 

601.566 

1899 

602.063 

1900 

602.140 

Monthly  means  for  above  period. 

002.096  1  602.104 

002.090 

602.062  1  601.801 

601.576 

Maximum  elevation  of  the  ewrface  of  St.  Marys  River  below  the  locks,  above  mean  tide  at 
New  Yorkf  for  each  calendar  months  as  selected  from  the  dailg  noon  observations. 


Date. 

January. 

Febru. 
ary. 

March. 

April. 

May. 

June. 

1871 



585.120 
584.180 
585.800 
587.020 
587.410 
585.620 
585.770 
584.820 
585.570 
588.870 
564.660 
585.800 
584.888 
584.848 
585.548 
584.488 
684.826 
588.987 
584.967 
585.707 
583.967 
583.267 
682.727 
583.387 
583.647 
583.607 
583.667 
582.867 
583.607 
584.297 

584.920 
688.970 
585.780 
585.800 
585.920 
585,570 
585.120 
584.270 
584.270 
583.880 
584.660 
585.100 
584.888 
584.728 
285.908 
584.468 
584.826 
588.567 
583.967 
584.867 
583.297 
582.967 
583.097 
582.967 
583.817 
583.327 
583.007 
582.967 
683.087 
684.087 

584.590 
584.700 
585.660 
685.500 

585.940 
685.630 
584.920 
583.870 
588.920 
583.890 
584.710 
684.880 
584.818 
584.788 
585.628 
584.818 
584.726 
584.007 
588.967 
588.967 
588. 2n 
688.267 
582.807 
583.267 
583.547 
583.097 
683.067 
582.517 
583.177 
583.767 

684.120 
584.000 
585.270 
584.970 
585.880 
585.470 
584,090 
584.040 
583.590 
583.350 
564.210 
584.860 
584.648 
584.248 
585.368 
584.658 
584.826 
588.867 
583.267 
683.727 
588.177 
583.827 
582.897 
582.767 
682.927 
583.267 
582.167 
582.087 
583.047 
582.967 

584.590 
584.040 
584.000 
584.120 
584.270 
585.620 
584.200 
583.980 
582.970 
583.620 
588.890 
583.970 
583.898 
584.338 
585.048 
584.588 
584.066 
588.867 
588.827 
588.157 
582.967 
582.847 
582,727 
583.227 
582.267 
582.667 
582.467 
582.247 
582.617 
•    582.867 

584.700 

18T2 

583.820 

1873 

584.890 

1874 

584.370 

1875 

684.660 

1876 

585.870 

1877 

584.540 

1878 

584.800 

1879 

582.990 

1880 

584.270 

1881 

584.880 

1882 

684.510 

1888 

684.828 

1884 

584.248 

1885 

584.748 

1886 

564.718 

1887 .                    

584.206 

1888 

584.317 

1889   .                

588.607 

1880 

583.317 

1891 

582-687 

1892 

582.797 

1898.  .             . 

583.497 

1894 

583.267 

1896 

582.427 

1896 

582.727 

1897 

582  917 

1898 

582.717 

1899 

583.117 

1900 

582.317 
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Maximum  eUvcUion  of  tlie  gurface  of  St,  Marys  River  below  the  locks,  etc. — Continued. 


Date. 


1870. 
1871. 
1872. 
1878. 
1874. 
1875. 
1876. 
1877. 
1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 
1897. 
1898. 
1899. 
1900. 


July. 


585.190 
684.470 
584.820 
584.710 
584.620 
586.120 
584.820 
584.500 
583.470 
584.470 
584.270 
584.680 
584.828 
584.288 
584.988 
584.758 
584.526 
584.547 
584.027 
588.667 
582.967 
588.197 
583.227 
583.807 
582.697 
582.967 
583.267 
582.867 
583.467 
582.917 


August. 


584.960 
584.420 
584.920 
584.810 
584.860 
586.190 
585.090 
584.340 
583.670 
581.580 
584.820 
584.700 
584.948 
584.348 
585.088 
584.688 
584.486 
584.347 
584.027 
583.767 
582.967 
683.267 
588.097 
588.667 
582.767 
688.047 
583.427 
582.897 
583.667 
583.137 


Septem- 
ber. 


584.590 
684.990 
584.970 
584.810 
585.170 
586.130 
684.740 
584.480 
583.490 
584.480 
684.650 
584.690 
584.768 
584.688 
685.628 
584.858 
584.856 
584.467 
584.127 
583.767 
588.127 
688.807 
583.067 
588.297 
588.067 
588.027 
683.167 
582.967 
688.717 
583.697 


October. 


684.610 
684.600 
686.710 
684.960 
684.470 
586.120 
584.810 
684.370 
588.870 
684.800 
684.870 
584.670 
584.868 
584.708 
584.868 
684.928 
684.866 
684.747 
684.247 
683.667 
582.967 
583.207 
583.527 
583.247 
688.117 
582.697 
683.047 
682.817 
583.267 
588.587 


Novem- 
ber. 


I 


684.460 
688.910 
585.660 

t»4.9ao 

684.850 
585.590 
686.890 
684.660 
588.770 
683.120 
584.770 
584.880 
584.480 
584.698 
684.096 
684.618 
586.288 
588.666 
584.147 
583.467 
583.467 
582.707 
588.167 
683.007 
583.167 
582.497 
582.567 
583.117 
582.717 
683.047 
583.667 


Decem- 
ber. 


584.410 
686.110 
686.460 
666.890 
588.070 
585.820 
588.140 
684.870 
685.620 
583.760 
686.200 
584.680 
684.848 
584.468 
584.868 
584.888 
584.706 
583.986 
688.907 
583.967 
588.767 
582.967 
682.807 
682.927 
582.967 
682.167 
582.517 
682.617 
683.167 
583.627 
683.808 


Minimum  elevation  of  the  surface  of  St.  Marys  River,  below  the  locks,  above  mean  tide  at 
New  York,  for  each  calendar  month,  as  selected  from  the  daily  noon  observalions. 


Date. 


1870. 
1871. 
1872. 
1878. 
1874. 
1876. 
1876. 
1877. 
1878. 
1879. 
1880. 
1881. 


588.790 

583.920 

688.770 

583.440 

583.440 

588.540 

584.660 

686.800 

584.810 

584.920 

584.570 

684.820 

586.620 

585.820 

685.870 

584.570 

684.620 

684.970 

584.890 

684.660 

584.820 

588.620 

683.890 

683.220 

583.780 

583.040 

683.380 

582.560 

582.870 

682.940 

684.080 

583.970 

684.110 

588.900 

584.050 

683.750 

588.828 

583.868 

584.428 

683.898 

588.898 

583.998 

584.248 

586.108 

585.208 

583.838 

584.168 

584.218 

688.656 

683.646 

683.746 

582.837 

583.197 

683.187 

682.857 

583.167 

582.817 

582.807 

583.027 

582.997 

682.677 

582.757 

682.777 

582.147 

681.997 

582.267 

681.597 

681.497 

581.707 

582.027 

582.167 

582.867 

582.347 

583.257 

582.007 

582.247 

582.617 

582.217 

581.967 

662.147 

682.017 

582.017 

582.017 

581.807 

582.017 

582.417 

582.367 

582.817 

688.217 

688.027 

1881. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1896. 
1896. 
1897- 
1896. 
1899. 
1900. 


683.600 
562.570 
683.800 
688.790 
588.870 
584.680 
584.050 
683.320 
582.390 
582.270 
583.050 
588.450 
583.268 
688.848 
684.228 
584.818 
683.716 
583.497 
682.427 
582.267 
582.897 
681.297 
661.697 
682.077 
581.797 
681.687 
581.467 
581.517 
581.817 
681.817 


583.620 
682.660 
583.370 
583.470 
583.870 
584.610 
564.060 


582.460 
682.470 
683.190 
683:470 
688.118 
683.687 
583.908 
684.818 
688.566 
688.067 
582.777 
682.407 
682.297 
581.607 
581.767 
582.427 
581.767 
581. 617 
581.917 
581.717 
582.017 
681.767 


684.060 
688.400 
588.880 
688.970 
584.280 
684.920 
688.920 
688.910 


688.870 
588.780 


688.696 
584.006 
684.266 
684.428 
688.866 
668.467 
588.027 
582.867 
682.327 
582.267 
682.627 
662.927 
582.047 
682.267 
682.207 
682.117 
682.397 
661.867 


Digitized  by 


Google 
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Mwxnwm  devotion  of  the  gwrface  of  St.  Marys  Bwer  bdow  the  locks,  etc. — Continued. 


Date. 

July. 

AUgUHt. 

Septem- 

October. 

Novem- 
ber. 

Decem- 
ber. 

IgTO                                               

683.660 
688.000 
683.610 
584.020 
584.190 
584.270 
585.120 
583.820 
683.070 
582.320 
583.010 
584.300 
582.970 
588.848 
583.878 
583.988 
583.646 
683.176 
583.167 
582.517 
582.767 
581.997 
581.707 
682.  S27 
682,667 
581.807 
681.767 
682.007 
581.967 
682.517 
.682.867 

688.'260 

1871 

688.920 
688.670 
564.210 
564.130 
664.270 
685.640 
664.880 
664.140 
682.870 
688.  »70 
688.880 
684.140 
684.188 
688.938 
688.878 
684.668 
688.976 
588.487 
682.967 
683.327 
682.557 
682.807 
582.897 
683.027 
662.247 
582.427 
682.527 
662.567 
682.817 
682.077 

684.820 
684.020 
684.620 
664.470 
584.890 
685.850 
684.650 
688.890 
588.070 
683.980 
688.870 
684.400 
688.968 
688.978 
683.908 
664.438 
688.986 
683.077 
688.667 
588.467 
682.647 
582.867 
581.997 
582.967 
582.867 
582.667 
682.917 
582.467 
688.187 
682.467 

688.960 
668.990 
664.530 
584.570 
684.610 
585.700 
584.280 
583.780 
582.920 
583.910 
583.890 
584.170 
584.148 
664.018 
684.406 
584.228 
588.616 
583.147 
688.607 
683.467 
682.057 
682.687 
582.467 
582.857 
582.327 
582.427 
582.747 
582.617 
583.087 
582.767 

588.610 
583.720 
684.450 
584.810 
584.120 
586.070 
584.190 
583.770 
582.970 
683.560 
584.290 
584.000 
683.998 
664.198 
684.118 
584.248 
583.286 
583.557 
583.017 
582.967 
582.227 
582.897 
582.547 
582.697 
582.197 
681.917 
582.447 
582.187 
582.847 
683.087 

682.960 

1872 

683.680 

1878                              

688.870 

1874 

688.970 

1875                   

684.120 

1876 

585.060 

1877            

583.830 

1878 

583.250 

1879 

582.470 

1880 

683.870 

1881 

583.660 

1882                .            

583.418 

1883 

683.896 

1884 

683.866 

1885 

583.648 

1886 

688.626 

1887 

682.776 

1888.            

583.167 

1889 

582.177 

1890 

582.867 

1891 

581.667 

1892 

581.577 

1898 

682.067 

1894 

682.287 

1896 

581.027 

1896 

581.767 

1897 

681.767 

1896 

681.867 

1899 

682.867 

1900 

582.458 

Mean  elevation  of  the  surface  of  St.  Marys  River ^  below  the  locks,  above  mean  tide  at  New 
Yorky  for  each  calendar  month,  as  determined  from  the  daily  noon  observations. 


Date. 

January. 

February. 

March. 

April. 

May. 

June. 

1870        .     .                  

1871 

664.262 
588.880 
685.108 
566.044 
686.846 
584.917 
685.287 
583.977 
584.295 
583.141 
584.289 
584.709 
584.623 
584.062 
584.920 
584.282 
583.906 
583.357 
588.764 
583.989 
583.095 
582.518 
581.985 
582.653 
588.163 
582.881 
582.790 
582.374 
682.773 
563.262 

684.256 
688.708 
586.548 
585.266 
586.883 
584.911 
684.  TH 
583.771 
588.661 
583.800 
584.879 
584.506 
584.607 
584.126 
585.613 
684.849 
588.941 
583.a')8 
588.574 
583.557 
583.104 
582.465 
582.061 
582.615 
588.560 
582.959 
582.629 
582.647 
682.809 
588.637 

684.197 
683.759 
685.230 
586.095 
585.889 
585.357 
584.601 
583.547 
588.524 
583.275 
684.358 
584.240 
684.588 
584.427 
585.389 
584.469 
584.025 
683.641 
588.424 
683.473 
588.010 
582.476 
582.157 
582.789 
588.073 
582.627 
582.631 
682.177 
582.879 
588.349 

583.810 
688.865 
684.813 
584.472 
584.919 
586.186 
584.283 
683.515 
582.985 
582.792 
583.613 
583.776 
588.835 
583.718 
584.870 
584.470 
584.017 
588.757 
682.742 
582.854 
582.737 
581.794 
582.108 
682.391 
582.261 
582.190 
681.726 
581.695 
582.381 
582.193 

564.229 
583.285 
583.687 
583.785 
583.958 
584.952 
584.134 
588.798 
582.699 
683.123 
583.553 
583.744 
583.556 
583.920 
584.879 
564.474 
588.891 
583.498 
588.001 
582.727 
582.590 
582.087 
582.259 
582.870 
582.012 
582.106 
582.188 
581.962 
582.813 
582.068 

584.445 

1872 

583.684 

1878 

584.063 

1874 

581.141 

1875 

584.331 

1876 

585.465 

1877 

684.334 

1878 

584.068 

1879 

582.822 

1880 

583.876 

1881 

583.871 

1882 

584.022 

1888 

584.078 

1884 

584.091 

1885 

584.492 

1886 

684.602 

1887 

684.016 

1888 

688.846 

1889 

683.394 

1890 

683.182 

1891 

582.648 

1892 

682.580 

1893 

582.879 

1894 

588.071 

1895 

682.280 

1896 

682.513 

1897 

682.691 

189H 

682.856 

1899 •. . . . 

682.844 

1900 

682  166 

Monthly  means  for  above  period . 

563.885 

583.845 

588.456 

583.290 

683.227 

583.651 
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Mean  devotion  of  the  surface  of  SL  Marys  River,  below  the  locks,  etc. — C!ontinaed. 


Date. 


1870.. 
1871.. 
1872.. 
1878.. 
1874.. 
1875. 


July. 


584.700 
583.914 
684.483 
584.407 
584.466 

1876 i  585.910 

1877 '  584.678 

1878 584.237 

1879 583.188 

1880 584.245 

1881 584.063 

1882 584.896 

1883 584.546 

18^ 564.117 

1885 584.670 

1886 584.664 

1887 584.278 

1888 583.846 

1889 583.707 

1890 583.545 

1891 1  582.760 

1892 683.002 

1898 588.068 

1894 !  583.176 

1806 582.417 

1896 582.700 

1897 '  582.996 

1898 '  582.716 

1899 1  583.206 

1900 i  582.548 


Monthly  meaim  for  above  period.!  583.820 


Augtut. 


584.506 
584.152 
584.743 
584.648 
584.666 
586.087 
684.753 
684.129 
688.249 
584.159 
584.049 
584.582 
664.707 
584.190 
584.768 
684.573 
584.190 
583.826 
588.817 
583.583 
582.792 
583.118 
582.925 
688.131 
682.529 
582.862 
683.173 
682.761 
683.850 


583.896 


Septem- 


October. 


684.276 
684.270 
584.747 
584.650 
584.806 
585.906 
584.506 
583.941 
583.160 
684.121 
581.170 
584.472 
684.689 
584.271 
584.824 
584.689 
583.983 
583.934 
583.814 
583.662 
682.616 
583.081 
682.814 
683.022 
582.640 
582.713 
682.968 
582.666 
688.376 
683.310 


683.857 


588.978 
584.110 
684.761 
584.616 
584.680 
686.543 
584.459 
584.024 
583.125 
581.082 
584.491 
584.276 
584.338 
581.477 
584.543 
584.466 
583.796 
583.916 
583.427 
583.384 
582.616 
582.706 
682.820 
582.928 
582.655 
582.258 
582.680 
682.474 
583.036 


Novem- 
ber. 


583.442 
584.000 
584.425 
584.381 
584.616 
585.234 
584.217 
583.517 
582.848 
583.941 
584.556 
584.063 
584.167 
684.239 
584.268 
684.220 
583.360 
583.642 
582.946 
,  583.209 
I  582.354 
582.261 
582.720 
582.828 
582.029 
682.148 
582.358 
582.334 
582.807 
583.228 


583.731     583.478 


Decern-  Annual 
ber.      means. 


683.867 
584.088 
584.627 
584.309 
584.446 
684.964 
586.189 
584.122 
583.731 
682.990 
584.206 
584.161 
583.922 
684.074 
581.130 
584.013 
583.987 
583.148 
583.505 
582.679 
582.980 
582.209 
581.814 
582.507 
582.698 
581.894 
582.062 
582.142 
582.261 
582.742 
682.956 


688.457 


584.186 
683.883 
584.617 
584.664 
684.959 
585.467 
684.612 
583.854 
583.204 
688.688 
664.129 
584.221 
584.296 
584.147 
584.718 
584.426 
683.878 
583.667 
683.857 
683.387 
582.694 
582.488 
682.526 
582.838 
582.543 
682.600 
582.573 
582.362 
582.876 
582.915 


Mean  difference  of  elevation  of  the  surjace  of  Si.  Marys  River  at  head  of  canal  and  heloxv 
the  locks,  as  determined  from  the  daily  noon  observations. 


Date. 

January. 

February. 

March. 

April. 

May. 

June. 

1870 

1871 

16.908 
17.068 
16.182 
15.427 
15.351 
16.727 
16.548 
17.496 
16.530 
17. 187 
16.910 
16.780 
16.622 
17.069 
16.327 
16.722 
17.089 
17.575 
17.564 
17.296 
17.567 
18.297 
18.601 
18.382 
18.«38 
18.612 
18.932 
18,808 
18.560 
18.615 

i6.747 
17.161 
15.566 
16.046 
15.565 
16.681 
17.083 
17.444 
16.764 
16.993 
16.726 
16.765 
16.442 
16.814 
15.622 
16.490 
16.861 
17.236 
17.464 
17.178 
17.669 
17.992 
18.340 
18.336 
18.106 
18.528 
18.786 
18.409 
18.368 
18.149 

i6.54i 
16.869 
15.908 
16.110 
15.518 
16.980 
17.145 
17.567 
16.658 
16.924 
16.768 
16.914 
16.468 
16.427 
15.609 
16.377 
16.748 
17.004 
17,686 
17.250 
17.617 
17.802 
18.248 
18.052 
18.391 
18.661 
18.800 
18.626 
18.188 
18.260 

17.059 
17.215 
16.839 
16.612 
16.738 
16.187 
'     17.338 
17.588 
17.876 
17.425 
17.898 
17.327 
17.288 
16.966 
15.952 
16.352 
16.614 
16.878 
18.313 
17.808 
18.064 
18.635 
18.541 
18.887 
19.182 
19. 179 
19.841 
19.238 
18.680 
19.481 

17.217 
18.184 
18.022 
17.716 
18.003 
17.146 
17.491 
17.680 
17.986 
17.884 
17.884 
17.770 
17.562 
17.135 
17.027 
16.827 
17.104 
17.738 
18.615 
18.398 
18.641 
18.903 
.18.966 
19.884 
19.838 
19.881 
19.722 
19.239 
19.606 
19.748 

17.411 

18T2 

18.013 

1878 

17.782 

1874 

17.789 

1875 

17.986 

1876 

17.211 

1877 

17.514 

1878 

17.567 

1879 

18.002 

1880 

17.888 

1881 

17.794 

1882 

17.586 

1883 

17.412 

1884 

17.059 

1885 

17.249 

1886 

16.865 

1887 

17.427 

1888 

18.240 

1889 

18. 401 

1890 

18.522 

1 891 

18.637 

1892 

18.770 

1898 

18.878 

1894 

19.373 

1895 

19.953 

1896 

1897 

19.883 
19.679 

1898 

1899 

19.280 
19.523 

1900 

19.609 

Monthly  means  for  above  period. 

17.844 

17.211 

17.502 

17.696 

18.237 

18.240 
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Mean  difference  of  devaJtum  of  ike  mrface  of  St.  Marys  River  at  head  ofcanalj  etc. — Cont'd. 


Date. 

July. 

Au^st. 

Septem- 

October. 

Novem- 
ber. 

Decem- 
ber. 

Annual 
mefixi& 

1870    .               

17.718 
17.152 
17.156 
17.718 
17.704 
16.718 
15.937 
17.567 
17.491 
17.533 
17.312 
17.847 
17.651 
17.155 
17.283 
17.340 
17.175 
17.947 
18.097 
18.560 
18.375 
18.661 
19.027 
18.749 
19.508 
20.154 
19.889 
19.534 
19.549 
19.711 
19.494 

1871                                                      ..  . 

17.386 
18.127 
17.806 
17.900 
17.880 
17.286 
17.504 
17.504 
17.986 
17.711 
17.806 
17.566 
17.116 
17.255 
17.249 
16.968 
17.585 
18.396 
18.356 
18.520 
18.582 
18.488 
18.864 
19.406 
20.052 
19.828 
19.502 
19.259 
19.361 
19.496 

17.369 
18.215 
17.798 
17.716 
17.697 
17.164 
17.586 
17.670 
17.908 
17.676 
17.739 
17.525 
17.381 
17.227 
17.378 
17.206 
17.506 
18.411 
18.258 
18.391 
18.512 
18.383 
19.111 
19.460 
19.958 
19.693 
19.481 
19.325 
19.368 
19.358 

17.729 
18.160 
17.851 
17.689 
17.837 
17.822 
17.549 
17.477 
17.915 
17.870 
17.799 
17.518 
17.213 
17.213 
17.080 
17.095 
17.572 
18.222 
18.249 
18.301 
18.622 
18.428 
19.092 
19.487 
20.018 
19.698 
19.520 
19.657 
19.529 
19.419 

17.827 

18.174 

17.719 

17.861 

17.832 

17.347 

17.633 

17.502 

17.974 

17. 685 « 

17.946 

17.680 

17.276 

17.092 

17.178 

17.196 

17.934 

18.224 

18.489 

18.412 

18.778 

18.694 

19.027 

19.678 

20.122 

19.733 

19.691 

19.594 

19.585 

19.469 

18.141 
18.137 
17.834 
17.876 
17.617 
17.378 
17.638 
17.927 
18.073 
17.850 
17.778 
17.777 
17.322 
17.438 
17.381 
17.378 
18.150 
18.299 
18.671 
18.447 
18.881 
18.872 
19.072 
19.579 
20.227 
19.867 
19.809 
19.663 
19.806 
19.661 

17.28& 

1872 

1878 

17.70ft 
17.252 

1874 

17.208 

1876 

17.058 

1876 

16.859 

1877 

17.879 

1878 

17.559 

1879 

17.558 

1880 

17.525 

1881          

17.533 

1882 

17.400 

1883 

17.106 

1884 

17.081 

1885 

16.783 

1886 

1887 

1888 

16.887 
17.370 
17.860 

1889 

1890 

1891 

1892 

1898 

18.218 
18.074 
18.344 
18.616 
18.791 

1894 

1895 

1896 

1897 

1898 

1899 

1900.... 

19.106 
19.65S 
19.454 
19.483 
19.204 
19.186 
19.226 

Monthly  meann  for  above  period . 

18.216 

18.208 

18.288 

18.801 

18.413 

18.119 

The  commerce  passine  through  the  St.  Marys  River,  as  shown  bj- 
the  accurate  statistics  oi  tmffic  through  both  the  Canadian  and  Ameri- 
can locks  at  the  Sault  for  the  navigable  season  of  1900,  a  period  of  238 
days,  was  25,643,073  tons  of  freight,  valued  at  $267,041,959.  The  num- 
ber of  passengers  reported  in  transit  through  the  locks  was  58,555. 

The  unexpended  balance  of  previous  appropriations  is  sufficient  to 
complete  all  work  contemplated  by  the  present  approved  project  of 
improvement,  and  for  this  reason  no  further  appropriation  is  now 
needed  for  this  puipose. 

The  work  is  in  the  collection  district  of  Superior,  Mich.  The  nearest  port  of  entry 
is  Marquette,  but  Sault  Ste.  Marie  is  a  subport  The  nearest  li^ht-houses  are  the  bea- 
cons on  the  western  end  of  the  canal,  and  Fort  Brady  is  within  a  mile. 

Total  expenditure  to  June  30,  1900 $3,933,013.81 

Expended  during  fiscal  year,  excluding  outstanding  liabilities 36, 416. 24 

Total  expenditure  to  June  30,  1901 3,969,430.05 

Mo7iey  statement, 

July  1,  1900,  balance  unexpended $830,890.75 

June  30, 1901,  amount  expended  during  fiscal  year 36, 416. 24 

July  1,  1901,  balance  unexpended 794,474.51 

July  1,  1901,  outstanding  liabilities 7,616.61 

July  1,  1901,  balance  available »786,857.90 

*  Includes  $500  reserved  for  expenses  ofiSce  Chief  of  Engineers. 
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AppropricUiojts  for  improving  St.  Marys  River,  Michigan, 

AngUfltS,  1886 $260,000.00 

August  11,  1888 1,000,000.00 

September  19,  1890 900,000.00 

March  3,  1891,  sundry  civil  act 600,000.00 

March  3,  1893,  sundry  civil  act 1,230,000.00 

August  18,  1894,  sundrv  civil  act 300,000.00 

March  2,  1895,  sundry  civil  act 483,865.00 

Total 4,763,865.00 

Receipts  from  sales  of  fuel  to  officers,  January,  Mav,  and  June,  1887. .  26. 63 

Repayment  of  disallowance  of  part  voucher  19,  August,  1894  (see  p. 

2895,  Report  Chief  of  Engineers,  1894) 12.13 

Repayment  of  disallowance  of  part  voucher  24,  September,  1896 .80 

4,763,904.56 


repobt  of  mr.  joseph  bipley,  a88i8tant  engineer. 

United  States  Engineer  Office, 

SavM  Ste,  Marie,  Mich.,  July  1,  190L 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  for  improv- 
ing St.  Marys  River,  Michigan,  during  the  fiscal  year  ending  June  30,  1901: 

The  outer  240  feet  of  the  northeast  pier  extension  was  completed  in  September, 
a  much  needed  improvement  and  one  that  has  been  of  great  benefit  to  all  boats 
passing  through  the  Poe  lock. 

The  Doat-house  dock  was  extended  parallel  to  the  northeast  pier  for  a  distance  ot 
170  feet,  making  its  total  length  240  feet,  and  thus  providing  for  a  safe  and  convenient 
harbor  for  the  Government  tugs  and  scows. 

New  designs  were  made  for  the  stone  and  glass  buildings  to  shelter  the  gate  engines 
on  Poe  lock.  Three  of  them,  about  19  feet  square  and  10  feet  high,  were  erected 
last  fall  by  John  B.  Irwin  for  $650  each.  The  contractor  furnish^  idl  the  material 
and  labor,  except  cutting  the  stone,  which  was  done  by  the  United  States.  The 
last  two  shelters  are  being  built  by  M.  N.  Hunt  for  $690  each.  The  buildings  protect 
the  engines  from  dirt  and  rain,  and  also  provide  shelter  for  the  lockmen  ^en  they 
are  not  busy  locking  boats. 

The  concrete  sidewalks  on  south  side  of  canal  were  finished;  1,462  square  yards 
were  laid.  On  the  north  side  of  the  canal  3,200  sc^uare  yards  of  walks  5  feet  wide 
and  6  inches  deep  were  made  of  limestone  chips  which  were  raked  and  rolled,  then 
surfaced  with  a  ttiin  layer  of  cement  and  sand.  * 

The  canal  grounds  were  further  improved  by  setting  out  950  trees  and  shrubs. 

Preliminary  studies  were  made  for  designing  a  suitable  movable  dam  to  stop  fiow 
of  water  through  canal  in  case  of  lock  gates  being  swept  out. 

Two  accidents  occurred  whereby  sunken  boats  nearly  blockaded  the  channel.  The 
schooner  Maida  struck  the  rocks  on  west  bank  of  American  channel  at  Sailors 
Encampment,  and  shut  off  all  but  75  feet  of  the  width  of  the  channel  from  4  p.  m., 
August  14,  to  10.30  a.  m.,  August  18.  The  steamer  Colonial  was  sunk  in  the  channel 
above  Little  Rapids  from  6.16  a.  m.,  October  23,  to  9  a.  m.,  October  28. 

The  River  and  Harbor  Congressional  Committee,  on  their  inspection  trip  around 
the  Great  Lakes,  passed  here  twice,  upbound  on  August  12  and  returned  on  August 
19.  The  chairman,  Hon.  T.  E.  Burton,  and  other  members  of  the  committee  care- 
fully examined  and  cx>n8idered  the  maps,  plans,  and  estimates  in  connection  with  the 
t^everal  localities  to  be  improved. 

The  sweeping  for  shoals  with  suspended  bars  from  the  raft  was  continued  during 
favorable  weather  throughout  the  season,  and  has  progressed  so  that  the  examina- 
tion now  covers  the  full  width  of  the  natural  and  improved  channels  of  the  river 
from  Point  Iroquois  to  Detour,  including  both  the  Lake  Geoige  and  Hay  Lake  routes, 
except  a  reach  of  1 2  miles  long  in  the  vicinity  of  Lime  Island.  The  contours  between 
20  and  28  feet  depth  of  water  were  accurately  located,  and  those  shoals  which  may  be 
a  possible  menace  to  navigation  developed  with  soundings. 

The  particulars  as  to  surveys  for  widening  the  canal,  for  correcting  charts,  and  for 
improving  the  Lake  George  Channel  are  reported  by  Assistant  Engineer  Rohnert,  as 
follows: 
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Exawinaiion  by  suspended  raft  bars. — ^The  examination  of  St  Marys  River,  via  Lake 
George  and  extending  from  the  upper  to  the  lower  entrance  to  Hay  Lake  Channel, 
was  begun  on  September  10  and  finished  Novem'ber  24.  Its  purpose  was  to  ascertain 
the  condition  of  the  improved  and  natural  channel  ways  and  to  locate  and  develop 
any  additional  shoals  that  might  be  found. 

Shoal  17,  which  is  situated  at  the  upper  end  of  the  Catholic  Mission  ranse  course 
through  Little  Lake  George,  was  founa  to  have  a  small  ridge  projecting  above  the 
improved  grade  about  0.2  of  a  foot.  It  is  about  200  feet  long  and  lies  between  south 
channel  line  and  one  30  feet  north  thereof. 

Shoal  18,  at  the  lower  end  of  the  Catholic  Mission  range  course,  showed  a  filling 
in  alonff  the  north  channel  line.  The  length  is  1,250  feet  and  width  about  50  feet 
The  hi^est  part  projects  about  1.2  feet  above  the  the  improved  grade  and  lies  along 
the  toe  of  slope. 

Considerable  silting  was  found  in  the  Lake  George  cut.  It  was  principally  in  the 
form  of  ridges  and  occurred  close  to  the  north  and  south  channel  lines.  On  the 
Duck  Island  ranges,  at  lower  end  of  the  cut  and  where  no  improvements  had  be^i 
made,  a  flat,  averaging  40  feet  wide  and  3,000  feet  long,  was  found,  on  which  the  leaist 
depth  of  water  was  14.8  feet 

The  entire  reach  of  the  Hen  and  Chicken  range  course,  from  75  feet  north  to  150 
feet  south,  was  clear  at  a  depth  of  16  feet  For  a  length  of  2,000  feet,  and  from  75 
to  150  feet  north,  the  bank  gradually  rose  to  a  least  depth  of  13.5  feet  The  line  of 
the  ranges  does  not  coincide  with  the  center  line  of  the  improved  channel. 

The  work  was  reported  on  in  detail  during  the  several  months  it  was  in  progress. 

Ten  bench  marks  were  established,  23  channel-Une  equations  obtained,  and  rec- 
tangular coordinates  of  and  azimuths  to  270  marker  buoys  computed.  The  buoys 
were  set  from  triangulation  stations,  of  which  45  were  occupied. 

Removal  of  howldSrs  from  shoals  7  to  IS, — Public  notice  dated  July  13, 1900;  Hickler 
Brothers,  of  Sault  Ste.  Marie,  Mich.,  contractors.  Rate  for  services  of  diver  and 
crew,  together  with  derrick  scow,  1^.80  per  working  hour.  Bate  for  services  of 
attending  tug  and  crew,  $2  per  working  hour. 

After  the  examination  with  raft  bars,  it  was  evident  that  at  a  small  expense  the 
depth  of  water  over  shoals  7  to  15,  lying  in  the  channel  via  Lake  Greorge,  could  be 
increased  from  1  j^  to  2  feet  The  removafof  the  stones  and  bowlders  from  the  shoals 
was  b^un  on  November  3  and  finished  on  the  16th.  The  diving  outfit  worked  96} 
hours  and  was  delayed  27  hours.  The  tug  in  attendance  worked  101  hours.  All  the 
material,  excepting  2  cubic  yards,  was  placed  in  the  adjoining  deep  water. 

Extension  of  northeast  pier  to  Poe  lock. — Under  public  notice  datM  July  13, 1900,  the 
diving  outfit  of  Hickler  Brothers  was  used  in  transferring  heavy  bowlders  from  Cana- 
dian dump  to  fill  cribs  5  and  6  of  the  northeast-pier  extension.  Between  August  7 
and  16  525  cubic  yards  were  handled.  The  plant  was  worked  99}  hours  ana  was 
delayed  1  hour. 

Surveys, — ^A  survey  for  a  proposed  widening  of  the  St.  Marys  Falls  Canal  above  the 
locks  and  to  the  northward  was  completed  m  December.  There  were  27  stakes  set 
and  6,609  level  pointings  recorded.    The  levels  were  reduced  and  plotted. 

The  following  additions  to  Chart  No.  3  of  St.  Marys  River  were  located:  The  line 
of  the  Algoma  Central  Railroad  for  a  distance  of  3  miles;  the  dock  constructed  at 
Davignon  Point;  the  track  connecting  old  with  the  new  Union  Depot  at  Sault  Ste. 
Marie,  Mich. ;  several  stone  piles  projecting  above  the  water's  surface,  and  the  new 
ferry  dock  at  Sa.u\t  Ste.  Marie,  Ontario.  All  notes  were  plotted  on  a  copy  of  the 
chart  and  transmitted. 

General. — Observations  were  taken  to  determine  the  velocity  of  current  at  the 
movable  dam  through  St.  Marys  Falls  Canal  during  the  filling  of  Poe  and  Weitzel 
locks. 

A  dumping  ground  was  buoyed  out  for  the  use  of  the  Lake  Superior  Water  Power 
Company,    its  location  was  immediately  north  of  the  Topsail  Island  ranges. 

A  spike,  which  it  has  been  customarv  to  drive  into  the  south  pier  near  the  movable 
dam  and  from  which  dailv  gauge  readings  were  taken  during  the  winter  season  of 
1900-1901,  was  placed  and  read  in.  Its  elevation  was  604. 4G$  feet  above  mean  tide 
water  at  New  York. 

Quarters  boats  Hay  Lake  and  Swallow,  tugs  Myra  and  Antelope,  stake-driver  scow, 
and  sweeping  raft  were  laid  up  for  the  winter  season  and  again  fitted  out  in  the 
spring. 

Very  respectfully,  your  obedient  servant, 

Joseph  Riplbv, 
Assistant  Engineer, 

Col.  G.  J.  LVDBt^KBR, 

Corps  of  Engineers,  U.  S,  A* 
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P  P  3. 

OPERATING  AND  CARE  OF  ST.  MARYS  FALLS  OANAL,  MICHIGAN. 

This  service  is  provided  for  from  the  permanent  indefinite  appro- 
piiation  for  operating  and  care  of  canals  and  other  works  of  naviga- 
tion under  section  4  of  the  river  and  harbor  act  of  July  6,  1884. 

The  canal  was  in  service  two  hundred  and  thirty-one  oays,  the  closed 
period  of  one  hundred  and  thirty-four  days  being  December  13, 1900. 
to  April  26,  1901.  The  number  of  lockages  made  during  the  fiscal 
year  was  8,875,  by  which  14,975  vessels  of  18,345,306  tons  registry 
passed  to  and  from  Lake  Superior  with  20,994,320  tons  of  freight  and 
35,327  passengers.  The  number  of  lockages  through  the  Canadian 
canal  during  the  same  period  was  2,409,  passing  3,531  vessels  of 
2,464,052  tons  registry,  with  2,742,392  tons  of  freight  and  26,900  pas- 
sengers. The  total  like  Superior  traffic  was  therefore  represented  by 
the  passage  of  18,506  vessels,  carrying  23,736,712  tons  of  freight  and 
62,227  passengers.  This,  as  compared  with  the  previous  fiscal  year 
is  a  decrease  of  12  per  cent  in  the  number  of  vessel  passages,  of  2  per 
cent  in  the  number  of  lockages,  and  of  14  per  cent  in  freight  tonnage; 
and  an  increase  of  22  per  cent  in  passenger  traffic. 

The  canal  post-office  handled  99,390  pieces  of  mail,  consisting  of 
89,252  letters,  5,060  postal  cards,  4,517  newspapers,  and  561  packages. 
Six  hundred  and  sixty -eight  pieces  were  returned  to  the  city  post-office 
after  being  held  thirty  days,  and  1,947  pieces  were  forwarded  to  new 
addresses. 

The  total  delays  that  occurred  in  locking  vessels  during  the  year 
amounted  to  2821  hours,  of  which  239i  related  to  the  Poe  lock  and  43 
to  the  Weitzel  lock.  The  principal  lost  time  in  the  former  was  June 
9-16,  1901,  when  172  hours  were  lost,  the  lock  being  pumped  out  in 
order  to  make  extensive  repairs  to  gate^,  miter  sills,  platform,  and 
hollow  quoins  on  account  of  damage  done  by  the  steamer  W.  JR.  Linn' 
and  301  nours  November  13-14,  when  lock  was  pumped  out  to  repack 
valve  engines  and  substitute  oil  for  water  in  the  pressure  system. 
The  Weitzel  lock  was  out  of  service  251  hours  for  tne  same  purpose 
November  16-17.  All  other  delays,  aggre^ting  531  hours,  were  due 
to  minor  mishaps  to  lock  machinery,  tow  Imes  fouling  in  propellers, 
sunken  logs,  and  fenders  against  miter  sills,  and  broken  gate  cables. 

No  acciaent  resulting  in  anjr  material  damage  to  the  canal  or  locks 
occurred  during  the  year  until  the  night  of  June  3,  1901,  when  the 
steamer  W,  B.  Linn^  upbound,  struck  the  lower  gate  of  the  Poe  lock; 
the  lock  was  full  at  the  time,  yet  the  force  of  the  blow  was  such  as  to 
break  the  miter  of  the  gates  and  press  the  south  leaf  several  feet  up- 
stream against  a  water  head  of  about  20  feet.  Fortunately  the  gates 
remitered  almost  instantly  and  thereby  averted  a  disaster  of  the  gravest 
possible  nature.  The  principal  damage  resulting  from  the  collision  was 
as  follows:  Six  vertical  steel  plates  in  south  leaf  of  lower  gates  were 
deeply  dented  and  many  rivets  sheared  off,  six  interior  horizontal  frames 
were  buckled,  and  the  angle  frames  bent.  The  curvature  of  the  north 
leaf  was  increased  about  6  inches  as  a  result  of  the  momentary  strain  to 
which  it  was  subjected  while  not  in  miter  with  the  south  leaf;  the  miter- 
sill  was  torn  loose  for  a  length  of  60  feet,  and  the  platform  against  which 
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it  abuts,  and  which  extends  37  feet  downstream,  was  displaced  through 
a  distance  of  from  1^  to  3i  inches;  the  oak  cushion  pieces  on  face  of 
miter  posts  were  splintered  and  crushed  and  the  angle  of  quoin  stones 
of  the  gate  recesses  were  broken  all  the  way  from  floor  or  lock  up  to 
within  6  feet  of  the  top  of  the  lock  walls.  Temporary  repairs  were 
made  which  it  is  believed  will  enable  the  lower  gates  to  continue  in 
use  during  the  rest  of  the  season  of  navigation,  but  extensive  perma- 
nent repairs  will  then  be  necessary,  l^e  accident  appears  to  have 
been  due  primarily  to  bad  management  of  the  vessel  s  master  when 
coming  alongside  of  the  pier,  and  then  to  some  misunderstanding 
between  him  and  his  engineer  which  resulted  in  sending  the  vessel 
ahead  instead  of  backing. 

During  the  period  of  suspended  navigation — December  to  April — 
both  locks,  including  all  operating  machinerj^  were  overhauled  and 
put  in  complete  repair.  The  work  was  of  the  usual  routine  character, 
though  somewhat  more  extensive  than  in  previous  years. 

The  regular  lock-operating  and  canal  force  consisted  of  81  men, 
including  those  in  charge  of  canal  office  and  records,  property,  and 
grounds,  viz:  One  superintendent,  1  chief  engineman^  3  assistant  super- 
intendents, 2  clerks,  11  watchmen,  6  lock  masters,  6  enginemen,  9 
first-grade  lockmen,  9  second-grade  lockmen,  15  third-graoe  lockmen, 
and  18  linemen.  In  addition  to  this  general  force  there  was  a  labor 
party,  varying  in  numbers  from  15  to  30.  as  needed  for  care  and 
repair  of  the  canal  piers  and  grounds. 

Copy  of  report  prepared  by  Mr.  Joseph  Ripley,  assistant  engineer 
and  general  superintendent  of  the  canal,  is  submitted  herewith. 

The  estimated  amount  required  for  the  year  ending  June  30,  1902, 
is  $110,000,  to  be  applied,  approximately,  as  follows:  For  pay  rolls, 
$65,000;  for  repairs,  130,000;  for  general  supplies,  $7,000;  for  electric 
lighting  buildings,  locks,  and  grounds,  $3,000,  and  for  office  expenses 
and  general  contingencies,  $5,000. 

St.  Marys  Falls  Canal  is  in  the  collection  district  of  Superior,  Mich.  The  nearest 
port  of  entry  is  Marquette,  but  Sault  Ste.  Marie  is  a  subport.  Two  beacons  stand 
upon  the  piers  at  the  western  end  of  the  canal  and  Fort  Brady  is  within  a  mile. 

Summary  of  e.rpenditnre8  for  operatfng  and  care  of  Si,  Marys  Falls  Canals  Michigan,  for 
the  fiscal  year  ending  June  SO,  1901. 

Services  (personal) 162, 629. 8S 

Materials* 3,441.67 

Supplies 5,630.96 

Electric  lighting 2,265.68 

Office  contingencies  (fuel,  stationery,  etc. ) 1, 607. 14 

Total 75,475.33 

Money  statement. 

Expended  to  June  30,  1900 $886,202.76 

Outstanding  liabilities  June  30,  1900 7, 095. 45 

Total  expenditures  to  June  30,  1900 893,298.21 

Expended  during  fiscal  year  ending  June  30,  1901 $75, 559. 34 

Deduct  outstanding  liabilities  pertaining  to  preceding  year  . .      7, 095. 45 

68, 463. 89 

Add  outstanding  liabilities  June  30,  1901 7,011.44 

75,475.33 

Total  expenditures  to  June  30,  1901  (including  outstanding  liabilities)  ..  968, 773. 54 

*  Includes  shopwork  and  other  nonpersonal  sevices. 
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Egtimale. 

Amount  (estimated)  for  fiscal  year  ending  Jtme  30^  190^  -.-.--------*.---  $110, 000 

Balance  from  allotment  for  preceding  year  ( estimated)  ....  ^  ^ .  ^  ^ ......  ^ . .      15, 000, 

Additional  allotment  required  for  fiscal  year  ending  June  30,  1902 95, 000 


Expenditures  for  operating  and  care  of  Si.  Marys  FaUs  Canalf  Michigan. 


1882 $31,207.48 

1883 36,509.70 

1884 31,212.93 

1885 27,242.46 

1886 25,400.95 

1887 22,138.92 

1888 29,898.72 

1889 30,749.45 

1890 34,323.86 

1891 48,330.89 

1892 61,389.74 


1893 $42,412.12 

1894 56,213.09 

1895 50,908.67 

1896 60,763.28 

1897 78,104.05 

1898 58,890.72' 

1899 90,307.94 

1900 79,293.26 

1901 75,475.33 


Total 968,773.54 


Statement  of  receipts  and  expenditures  for  fiscal  year  ending  June  SOy  1901. 

Receipts: 

^j&lance  at  close  of  fiscal  year  ending  June  30,  1900  (including  out- 
standing liabilities) $5,706.74 

July  30,  SOO  (allotted) 85,000.00 

Total 90,706.74 

Expenditures 75,475.33 

Balance  at  close  of  fiscal  year  ending  June  30,  1901 15,231.41 


COMMERCIAL  STATISTICS. 

Statistics  of  commerce  passing  through  the  American  and  Canadian  canals  at  SauU  Ste, 
Marie,  Michigan  and  Ontario,  during  the  season  of  1900. 

[Compiled  from  official  records.] 

The  traffic  for  season  of  1900  exceeds  that  of  any  previous  year,  vet  the  j^roentage 
of  increase  was  the  smallest  for  the  past  ten  years,  the  fallmg  on  being  m  the  liMt 
half  of  the  season. 

Compared  with  1899  there  were  nearly  32,000,000  bushels  less  of  wheat  and  other 
grain,  also  one-third  of  a  million  tons  less  of  anthracite  coal.  The  increased  tonnage 
was  principall  V  on  the  one  item  of  iron  ore. 

Wnile  the  larger  boats  carried  a  greater  percentage  of  the  total  freight,  yet  the 
increase  in  the  number  of  boats  less  than  300  feet  Ions  was  only  three  less  than  the 
number  over  300  feet  long,  being  22  and  25,  respectively. 

The  total  freight  traffic  of  25,643,073  net  tons  is  the  maximum  traffic  in  the  history 
of  the  canals.  It  exceeds  the  traffic  of  1899  by  387,263  tons,  or  2  per  cent.  The  total 
number  of  passengers  was  58,555,  an  increase  of  9,473,  or  19  per  cent.  The  season  of 
navigation  was  open  for  a  period  of  seven  months  and  twenty-eight  days,  during 
which  time  the  average  monthly  freight  traffic  was  3,232,320  tons. 

The  American  canal  passed  23,607,364  freight  tons,  being  an  increase  of  1,355,216 
net  tons  over  the  year  1899,  or  6  per  cent;  the  number  of  passengers  was  36,313,  an 
increase  of  2,649,  or  8  per  cent,  as  compared  with  1899. 

The  Canadian  canal  passed  2,036,719  freight  tons,  which  was  a  decrease  of  967,952 
net  tons,  or  32  per  cent.  The  number  of  passengers  was  22,242,  an  increase  of  6,824, 
or  44  per  cent,  as  compared  with  1899. 
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Of  the  total  freight  the  American  canal  passed  92  x)er  cent  and  62  per  cent  of  the 
total  number  of  passengers;  the  Canadian  canal  8  per  cent  and  38  per  cent,  respectively. 

The  total  vessel  passages  through  both  canals  numbered  19,462,  as  against  20,255 
for  the  year  1899,  a  decrease  of  803,  or  4  perKsent;  the  total  lockages  numbered  10,685, 
which  is  314  less  than  1899,  or  a  decrease  of  3  per  cent. 

The  United  States  canal  was  opened  April  19  and  closed  December  12, 1900;  season, 
two  hundred  and  thirty-eight  days.  The  Canadian  canal  was  opened  April  23  and 
closed  December  16,  1900;  season,  two  hundred  and  thirty-eight  days. 

Freight  tonnage  and  poMengers. — ^The  data  relative  to  tnese  items  were  compiled 
from  reports  made  hy  the  vessel  masters  when  passing  through  the  American  and 
Canadian  locks,  a  daily  exchange  of  these  reports  bein^^  made. 

Registered  tonnage  and  vessel  valtuUions, — Tne  net  registered  tonnage  is  given  and 
was  obtained  from  vessel  papers  and  blue  books.  Vessel  valuations  were  obtained 
from  Inland  Lloyds. 

Freight  rates. — ^These  were  compiled  from  quotations  published  in  the  Maiine 
Review  and  Marine  Record,  and  from  information  obtained  from  shippers,  owners, 
and  carriers  engaged  in  handling  the  several  classes  of  lake  commerce.  The  freight 
rates  ^iven  are  for  transportation,  and  include  cost  of  loading  and  unloading. 

Freight  valuations. — ^The  unit  values  used  for  the  various  items  of  freight  were 
derived  by  taking  the  mean  for  the  season  of  each  monthly  average  as  obtained  from 
daily  or  weekly  prices  current 

The  sources  of  valuations  given  are  as  follows:  Coal,  (quotations  in  Coal  Trade  Jour- 
nal at  Duluth  and  Superior;  cereals.  Daily  Commercial  Record,  published  by  the 
Duluth  board  of  trade;  flour,  daily  quotations  in  Duluth,  Superior,  and  Minneapolis 
journals;  iron  ore  and  pig  iron,  weekly  quotations  in  Iron  Trade  Review,  Marine 
Record  and  Marine  Review;  salt,  quotations  at  Lake  Superior  ports;  copper,  general 
merchandise,  lumber,  building  stone,  and  manufactured  iron,  quotations  by  the  prin- 
cipal shippers,  owners,  and  carriers. 

To  quotations  given  at  point  of  shipment  freight  rates  are  added  to  lake  ports  of 
destination. 

Statistical  statement  showing  east  and  7oest  bound  commerce  passing  canals  at  SauU  Ste. 
Marie,  Michigan  and  Ontario,  for  the  season  of  1900. 

EAST  BOUND. 


Items. 

United  Btates 
canal. 

Canadian 
canal. 

Total. 

Bli11<)ii>ff  HtnnA - . 

net  tons.. 

bushels.. 

net  tons. . 

126,671 

15,042,161 

48,912 

6,128,246 

15,439,617 

19,985 

898,093 

110 

81,S».69J 

65,875 

16.965 

4,896 

1,022,064 

4,990 

681,680 

1,008,951 

90 

11,558 

181,066 

16,064,225 

48,902 

Fl0UP..r. 

Iron  ore 

barrels.. 

net  tons. . 

6,754,876 
16,448,568 

I^amlxkr 

do.... 

MfeetB.M.. 

20,075 
909.651 

Silver  ore .        .... 

.                .    ..net tons.. 

So 

Wheat 

General  merchandise 

bushels.. 

net  tons. . 

9,168,609 
20  458 
12,238 

40,489,802 
86,888 

Passengers 

number.. 

29,196 

WEST  BOUND. 


Goal: 

Haid 

net  tons.. 

476,181 

8,488,558 

212 

26,084 

97,101 

818,858 

894,885 

19,848 

89,884 
482,904 
5,600 
84,860 
18,409 
10,587 
60,179 
10,009 

515,515 

Soft 

Flour 

Grain 

Mfl-nnfiLctiirMi  imn 

do.... 

barrels.. 

bushels.. 

net  tons.. 

8,971,462 

5,812 

110,434 

115,510 

Salt 

barrels.. 

828,895 

General  merehandise 

net  tons. . 

455!  064 

Passenirera 

number.. 

net  tons.. 

do.... 

do.... 

number.. 

-  - net  tonfi. . 

29,857 

East  bound 

Westbound 

19,102,494 
4,S04,860 

1,429,999 
605,720 

20,532,493 
5,110,580 

Totalfrelght 

28,607,354 

2,035,719 

25,648,078 

VesRcl  paasages 

Reglfltered  tonnair^ 

16,369 
20,186,782 

8,068 
2,179,062 

19,452 
22,815,884 

Note.— In  addition  to  the  above  traffic  15,500  cords  pulp  wood  and  8,500,000  feet  pine  logs  passed 
over  the  rapids,  bound  for  lower  lake  ports. 
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Table  showing  freigM  tonnage  for  each  calendar  month  during  season  of  1900. 


Month. 

East 
bound. 

Wert 
bound. 

Net  tons. 
167,804 
824,847 
856,886 
857,407 
728,602 
686,442 
513,399 
504.869 
71.924 

Total 
freight. 

April 

Ni        *. 

3         78 
8,!        60 
8,1        16 
8,1        68 
2,1        72 
2,1        11 
2,(        94 
\\i        OS 

1        11 

Net  tons. 
473,482 

mK   :           :::::::::::::::.::::::::::::::::::::::::.: 

4,092,397 

Jane 

4,107,602 

juiv..    .,                     

4,101,765 

August 

3,714,774 

Sentember                    

8,411,453 

October 

8,189,293 

November 

2, 179, 772 

December 

872,535 

Total 

20,682,493 

6,110,680 

25,643,073 

TaUe  showing  lake  ports  from  and  to  which  the  east  and  west  hound  freight  was  transported. 

EAST  BOUND. 

From  Lake  Superior  ports  to —  Net  tona. 

Lake  Michigan  porta 2,054,819 

Lake  Huron  ports 659,405 

Lake  Erie  ports 17,604,773 

Lake  Ontario  ports 213, 496 

Total 20,532,493 

WEST  BOUND. 

From  lower  lake  ports  to  Lake  Superior — 

Lake  Michigan  ports .• 73, 841 

Lake  Huron  ports 130,333 

Lake  Erie  j>orts 4, 890, 938 

Lake  Ontario  ports 15, 468 

Total 5,110,580 

Comparative  statement  of  lake  commerce  through  United  Slates  and  Ckinadian  canals  at 
SatUt  iS^.  Marie^  Michigan  and  Ontario,  for  the  seajions  of  1899  and  1900. 


Items. 


Vesfiel  poasages: 

Steamers number. 

Sails do... 

Unregistered do... 

Total do... 

Lockages do... 

Tonnage: 

Registered net  tons. 

Freight do... 

Passengers number. 

Coal: 

Hard net  tons. 

Soft do... 

Flour barrels. 

Wheat bushels. 

Grain,  other  than  wheat. do. . . 
Manufactured  and   pig  iron, 

net  tons 

Salt  barrels. 

Copper net  tons. 

Iron  ore do. . . 

Lumber M  feet  B.  M. 

Silver  ore net  tons. 

Building  stone do. . . 

General  merchandise  ...do... 


Traffic  for  1900. 


Total  traffic  for— 


United 
States. 
canal. 


11,805 
8,701 


16,869 


Canadian 
canal. 


2,621 
303 
169 


Season 
1900. 


14,426 
4,004 
1,022 


3,083  I  19,462 


8,479 

20,136,782 

23,607,364 

86,313 

476, 131 
3,488,558 
6,123,468 
31,325,693 
15,068,246 

117,086 

318,368  , 

126,671 

15,439,617  I 

896,098 

110 

43,912 

460,760 


2,206 

2,179,052 

2,086,719 

22,242 

39,384 

482,904 

637,230 

9,163,609 

1,106,414 

18,499 
10,537 
4,896 
1,008,951 
11,668 


4,990 
80,637 


10,685 

22,315,884 

25,643,073 

58,666 

616,515 
3,971,462 
6,760,688 
40,489,802 
16,174,669 

186,585 

828.895 

181,066 

16,443,568 

909,651 

110 

48,902 

641,897 


Season 
1899. 


14,378 
4,776 
1,101 


20,255 


10,999 

21,968.347 

25,256,810 

49,082 

841,281 

3.099,606 

7,114,147 

58,397,336 

30,000,986 

214,586 

316,336 

120,090 

16,328,240 

1,038,067 

487 

39,063 

587,484 


Increase  (  +  )  or 
decrease  (— ),  1900. 


Amount. 


48 
772 
79 


Per 
cent. 


808  I 


—  314 

+  857,487 

+  387,263 

+  9,473 


+  871,856 
—  363,469 
—17,908,033 
—13,828,276 


_ 

79,000 

+ 

12.569 

+ 

10,976 

+  1,115.328  1 

— 

128,406 

— 

377 

+ 

9,839 

— 

46,067 

0 
16 
7 


2 
2 
19 


28 
6 
81 
46 

87 
4 
9 
7 
12 
77 
26 
8 
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Egtimated  value  of  freight  passing  St.  Marys  Falis  Canal,  Michigan^  and  a^uU  St^.  Marie 
Vanalf  Ontario,  for  the  season  of  1900, 


Items. 

Quantity. 

Price  per 
unit 

Valuation. 

Anthracite 

Bituminous 

piour 

net  tons.. 

do.... 

barrels.. 

515,515 

8,971,462 

6,760.688 

40,489.302 

16,174,659 

116.510 

20,075 

828,895 

181,066 

16,443,568 

909,651 

110 

48,902 

541,397 

S5.25 

8.00 

4.00 

.70 

.87 

100.00 

17.50 

1.00 

800.00 

3.75 

16.50 

125.00 

12.00 

100.00 

t2»706.464 
11,914,386 
27,042,752 

Wheat 

Manufactured  iron 

bushels.. 

do.... 

net  tons. . 

28,842.511 

14,071,968 

11,651.000 

85ll818 

Piffiron 

do.... 

^%!^:::::::::::::::::::::::::::::::::: 

barrels. . 

828,895 

CoDoer  (ppflied  and  iiiH.tte  \- - 

net  tons.. 

89,819,800 

Iron  ore 

do.... 

61,668,380 

15,009,241 

18  760 

Lumber 

Silver  ore 

MfeetB.M.. 

net  tons. . 

Building  stone 

General  merchandise 

do.... 

do.... 

666,824 
54,189,700 

Total 

267,041,959 

Average  value  per  ton  of  freight  for  season  of  1900,  $10.41. 
Average  value  per  ton  of  freight  for  season  of  1899,  811.14. 


CompanUive  statement  of  freight  tHilualions  for  the  seasons  of  1899  and  1900. 


I 


Articles. 


1899. 


I   Increase 
1900.     I  (+)  or  de- 
crease (—). 


Coal: 

Anthracite 

Bituminous 

Flour 

Wheat 

Grain,  other  than  wheat 

Manufactured  iron 

Pig  iron 

Salt 

Copper  (refined  and  matte) 

Iron  ore 

Lumber 

Silver  ore 

Building  stone 

General  merchandise 


85.70 

2.60 

8.60 

.75 

.59 

100.00 

19.50 

.75 

320.00 

8.40 

17.00 

125.00 

12.00 

90.00 


85.25 

8.00 

4.00 

.70 

.87 

100.00 

17.50 

1.00 

300.00 

8.75 

16.50 

125.00 

12.00 

100.00 


-80.45 
+  .40 
+  .40 
-  .05 
+    .28 


-  2.00 
4  .25 
-20.00 
+    .85 

-  .60 


+10.00 


Value  of  grain,  other  than  wheat. 


Articles. 


Bushels. 


Eye 

Oats 

Com 

Barley 

Flax 

Total 


882,414 
1,390,540 
3,985,768 
3,923,886 
5,992,051 


16,174,659 


Price 
per  unit. 


80.52 

.24 

.384 

.44 

L69 


Total  value. 


$459, 131. 97 

837,098.62 

1,534,820.65 

1,732,189.84 

10,077,047.44 


14,140,288.52 


Average  value,  87  cents. 

The  relative  values  of  the  different  commodities  are  as  follows: 

Per  cent. 

Coal  (anthracite  and  bituminous) & 6.5 

Cereals  (wheat,  rye,  oats,  corn,  barley,  flax,  and  flour) 26 

Iron  (iron  ore,  manufactured,  and  pig  iron) 27.6 

Copper 14.7 

Lumber 5. 6 

All  other  products 20.6 
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Cost  of  mrriring  freight  transported  through  tSt.  Marys  FaUs  Canals  Michigofn^  and  SattU 
A^.  Mane  CaruUy  Ovlario,  for  the  seaso^i  of  1900. 


Artirlos. 


QuanUty.  !  ^,^,r'      Amount 


Coal net  tons . 

Flour barrels. 

Wheat bushels. 

Grain  (other  than  wheat ) do. . . 

Manufactured  iron net  tons. 

PIk  iron do. . . 

Salt barrels. 

Copper net  tons. 

Iron  ore do. . . 

Lumber M  ft.  B.  M. 

Silver  ore net  tons. 

Building  stone do. . . 

General  merchandlw do. . . 


Total. 


4,486,977 

6,760,688 

40,488.302 

16,174,669 

115,510 

20,075 

328,896 

131,066 

16,443,568 

909,651 

110 

48,902 

541,897 


unit. 


$0.44 

.12 

.02 

.02 

2.00 

1.50 

.15 

1.60 

1.06 

2.30 

2.00 

1.60 

2.00 


$1, 


974,269.88 

811,282.56 

809,786.04 

823,493.18 

231,020.00 

30.112.50 

49,334.25 

209,705.60 

265,746.40 

092,197.30 

220.00 

78,363.00 

082.794.00 


24,963,314.71 


Comparative  statement  of  freight  rates  to  and  from  Txtke  Superit/rfor  the  seasovis  of  JS99 

andJ900, 


Articles. 

Average  coHt 
per  unit. 

1899. 

1900. 

lU  lUl 

net  tons 

SO.  46 

.13 

.036 

.036 

1.70 

L50 

.15 

2.00 

.70 

3.00 

2.50 

2.00 

2.50 

$0.44 
.12 

Flour 

barrels.. 

Wheat 

bushels.. 

.02 

Grain  (other  than  wheat) 

do... 

02 

Manufactured  iron 

net  tons 

2  00 

Pig  iron 

do.  .. 

1  50 

Salt 

barrels. . 

.15 

Copper 

net  tons  . 

1  60 

Iron  ore 

do.... 

1.06 

Lumber 

MftB.M.. 

2.30 

Silver  ore 

net  tons 

2  00 

Building  stone 

do.... 

1.60 

General  merchandise 

do... 

2  00 

Total  cost  of  transportation,  1899, 121.960.707.25. 
Total  cost  of  transportation,  1900, 124,963,314.71. 


Table  showing  total  freigHy  its  valuation^  cost  of  transportation,  average  length  of  trips,  and 
rate  per  ton  per  mite  for  seasons  indicated. 


Year. 


Tr.*«i  fn>f <rht   Valuatlou  of     Total  cost  of 
Total  freight.'      flight.       transportation. 


1887, 
l^<88, 
1W9 
1^90 
1891 
1«92, 
LH93 
1894. 
1896, 
1896, 
1897, 
1898. 

]900! 


Average 

distance 

freight  was 


Cost  of 
transpor- 
tation per 


carried.    I  mile-ton. 


. 

Miles. 

Mitts. 

49 

i               57 

$10,07 

53.13 

811.4 

2.8 

23 

19 

7,88 

77.40 

806.4 

L5 

122 

27 

8,63 

16.63 

790.4 

1.5 

13 

J                48 

9.47 

14.90 

797.2 

1.3 

69 

:           08 

9,84 

22.81 

820.4 

1.86 

83 

]                67 

12,07 

50.88 

822.4 

L31 

.72 

]                67 

9,96 

B8.11 

831.9 

1.1 

60 

]                02 

10,79 

10.28 

821.1 

.99 

•80 

]                29 

14,23 

58.02 

830 

1.14 

61 

]                42 

13,61 

15.80 

836.4 

.99 

% 

J                27 

18,22 

99.84 

841.3 

.83 

64 

!                40 

14,12 

96.00 

842.6 

.79 

10 

1                50 

21,95 

07.25 

827.2 

1.05 

73 

!                69 

24,96 

14.71 

825.9 

1.18 
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Gassificaiion  of  American  and  Canadian  vesnlst  showing  tonnage  and  passengers  carried 
by  each  of  them  through  canals  at  SauU  Ste.  Marie,  Mich.,  and  Ontario  during  season 
of  1900. 

AMERICAN  VESSELS. 


^^^-                                      ber. 

Valuation. 

Tonnage. 
Registered.     Freight. 

Paasen- 
gers. 

Steamers 

515 
296 

854,172,969 
1,943,594 

637,847 
281,816 

18,940.603 

5,909,388 

46,287 

24,789 

Sailing 

Unr^^tered 

Total 

811 

66,116.583 

919,163 

24,896,228 

24,789 

CANADIAN  VESSELS. 


Steamers 

54 
14 

83,365.866 
252,720 

28,617 
7,467 

646,147 
89,801    . 
10,902   . 

38,766 

Sailing 

Unregistered 



Total 

68 

3,618,576 

36,064 

746,850  , 

33,766 

American  vessels  carried  97  per  cent  of  the  total  freight  and  42  per  cent  of  the  total 
paasengers. 

Canadian  vessels  carried  3  per  cent  of  the  total  freight  and  58  per  cent  of  the  total 
passengers. 

Unre^stered  American  crafts  carried  46,237  tons  of  freight  in  364  passageB,  or  an 
average  of  127 ^ihs  tons  per  passage. 

Unregi^rea  OEinadian  crafte  carried  10,902  tons  of  freight  in  90  paasages,  or  an 
average' of  12 1^^^  tons  per  passage. 

Of  the  19,452  passages  for  the  season,  3,674  were  hy  88  vessels  under  100  tons  reg- 
ister, or  an  average  of  31  tons  each.  The  total  freight  carried  hy  such  craft  amounted 
to  1,351  tons. 


Table  showing  classificalion  of  registered  vessels  as  to  tlie  length  and  beam  oi^er  all. 


Length. 

Beam. 

Number 
of  vessels. 

Up  to  100  feet 

Between  6  and  24  feet 

82 

Between  100  and  200  feet 

Between  22  and  38  feet 

320 

Between  200  and  300  feet 

Between  30  and  42  feet 

285 

Between  300  and  400  feet 

Between  38  and  48  feet 

136 

Between  400  and  500  feet 

Between  45  and  53  feet 

66 

Classifications  of  vessels  based  on  largest  single  cargo  carried  by  each  boat  when  same 
exceeded  2,000  tons,  arranged  in  successive  graduations  of  each  thousand  tons. 


Class. 

Number. 

for  one  trip. 

Aggregate,  j  Average. 

Steamers 

87 

110 

14 

18 

20 

19 

5 

80 

15 

9 

18 

5 

4 

3 

222,097 
874,268 
61,879 
97.282 
128,728 
142,154 
41,170 
73,389 
50,626 
39,909 
102,925 
83,228 
80,211 
24.334 

2.553 

Do                                

84^ 

Do 

4,420 

Do 

5,403 

Do 

d.436 

Do 

7,482 

Do 

8.284 

Sailing                                               

2,446 

Do 

8.375 

Do                                                          

4  484 

Do 

5,718 

Do                                                        

6,646 

Do 

7,653 

Do 

8,111 

The  above  table  shows  that  367  different  vessels  in  a  single  trip  of  each  carried  a  total  of  1,422,175 
net  tons. 
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Tafde  Hfiowing  maximum  records  made  by  rejtseh  during  the  seamn. 


Name  of  vosenel.  Maximum.  Amount.  Owners. 


Steamer  John  W.  Gates Single  cargo,  tons i  8, 462 

Baige  Madeira do i  8,206 

Steamer  Presque  Isle Freight  carried,  tons  .  I  195,550 

StemmerTroy Milesnin ■  45,818 

Steamer  John  W.  Gates Mile-tons ;  154,664,378 


Americai)  Steamship  Co. 
Minnesota  Steamship  Co. 
Cleveland  Cliffs  Iron  Co. 
New  York  Central  and  Hudson 

R.R.CO. 
American  6team.«(hip  Co. 


The  maximum  traffic  for  a  single  day  was  on  June  4,  when  219,364  freight  tona 
were  passed  by  125  vessels,  whose  registered  tonnage  amounted  to  171,707. 

The  minimum  traffic  for  a  single  day  was  on  December  15,  when  2  freight  tons 
were  passed  by  4  vessels,  whose  registered  tonnage  amounted  to  124  tons. 

MISCELLANEOUS. 

The  depth  of  water  in  the  St.  Maiys  River  perniitted*a  safe  draft  of  about  18  feet 
during  the  season. 

The  American  canal  records  show  that  vessels  necessarily  spent  19,366  hours  and 
33  minutes  in  canal,  or  an  average  of  1  hour  10  minutes  and  59  seconds,  which 
includes  time  waiting  for  lockage  and  passage  through  locks  and  canal,  the  latter 
being  1}  miles  long.  Other  delays  at  canal,  wnich  included  taking  on  supplies,  wait- 
ing for  daylight  or  favorable  weather,  amounted  to  16,298  hours  and  31  minutes. 

The  railway  swing  bridge  across  the  canal  has  not  delaved  the  i>a8sage  of  vessels  in 
a  single  instance,  but  the  total  delays  to  trains  amounted  to  56  minutes,  by  passing 
boats  temporarily  preventing  the  closing  of  the  bridge. 

The  canal  post-office  delivered  104,587  pieces  of  mail  during  the  season,  consisting 
of  93,689  letters,  5,406  postals,  4,898  newspapers,  and  594  parcels.  In  addition  to 
this,  674  pieces  were  returned  to  the  city  poet-office  after  l)eing  held  30  days  uncalled 
for,  and  2,052  pieces  were  forwarded  to  new  addresses.  This  shows  an  increase  over 
the  pre\dous  year  of  7,209  pieces  of  mail. 

GENERAL   SUMMARY. 

SUitistical  summary  of  lake  commerce  through  canals  at  Sault  Ste.  Marie,  Michigan  and 

Ontario,  for  season  of  1900. 

Total  mile-tons 21,179,229,014 

Total  freight  carried nettons..  25,643,073 

Total  valuation  placed  on  freight  carried $267, 041, 959 

Average  value  per  ton  of  freight  carried flO.  41 

Total  amount  paid  for  freight  transportation $24, 953, 314. 71 

Average  distance  freight  was  carried miles. .  825. 9 

Cost  per  mile  per  ton mills. .  1.18 

Average  cost  per  ton  for  freight  transportation $0. 97 

Total  number  registered  vessels  using  canals 879 

Total  number  of  passages  by  unregistered  craft  carrying  freight 454 

Time  American  lock  was  operated \ days. .  238 

Time  Canadian  lock  was  operated do 238 

Total  valuation  placed  on  registered  vessels $69, 735, 159 

Total  number  of  passengers  transported 58, 555 

Freight  carried  by — 

Registered  vessels tons. .  25, 585, 934 

Unr^ostered  vessels do 57, 139 

American  vessels per  cent. .  97 

Canadian  vessels \ do 3 

F&seengers  carried  by — 

American  vessels do 42 

Canadian  vessels do 58 
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rbport  or  mr.  joseph  ripley,  ab8i8tant  engineer  and  general  superintendent. 

United  States  Engineer  Office, 
SauU  Ste,  Marie,  Mick.,  July  i,  1901. 
Colonel:  I  have  the  honor  to  submit  the  following  report  relative  to  operating 
and  care  of  St  Marys  Falls  Canal,  Michigan,  for  the  fiw»l  year  ending  June  30, 1901: 

ORGANIZATION. 

The  regular  force  of  83  persons,  viz,  1  general  superintendent,  1  superintendent,  2 
clerks,  1  chief  engineman,  3  assistant  superintendents,  6  lock  masters,  6  enginemen, 
1  suboverseer,  11  watchmen,  9  first-grade  lockmen,  9  second-grade  lockmen,  16  third- 
grade  lockmen,  and  18  linemen  were  employed  in  locking  boats,  office  work,  and  care 
of  property. 

An  average  number  of  17  laborers  were  employed  7}  months  in  repairing  piers, 
care  of  grounds,  etc. 

Carpenters,  painters,  and  stonecutters  were  employed  whenever  their  services  were 
required. 

There  were  nine  changes  in  personnel  of  employees  due  to  resignation  or  dischai^e. 


The  fitting  out  and  maintenance  repairs  were  made  as  usual. 

The  general  repairs  to  the  machinerjr  were  more  extensive  and  thorouii^h  than 
heretofore,  and  were  made  during  the  winter  season  with  a  force  of  twelve  men.  In 
addition  to  renewing  all  worn  or  oroken  parts  of  the  turbines,  pumps,  accumulators, 
gate  and  valve  en^es,  the  six  gate  engines  on  Poe  lock  were  taken  apart  and  phos- 
phor-bronze bushings  put  in  the  32  planet  gears. 

The  12  valves  in  culverts  were  raised  from  frames  and  rebushed;  also,  tlmr  cover 
plates  were  rebolted  with  lai^r  bolts  to  old  and  new  frames. 

The  bed  plates  of  valve  engines  were  rebolted  to  well  floors. 

Fifteen  additional  openings,  about  3  by  4  feet  in  size,  were  cut  through  the  timber 
walls  between  culverts  in  Poe  lock,  which  make  eight  openings  now,  w^ith  an  aggre- 
gate area  of  100  square  feet,  through  each  partition  wall. 

About  50  of  the  vertical  rods  were  tightened.  There  will  be  no  further  move- 
ment in  the  lock  floor  till  the  vibration  oi  the  bolts  wears  out  the  nut  threads. 

As  it  was  almost  impossible  to  keep  the  4-inch  brass  pumps  in  steel  gates  in 
working  order,  they  were  all  removed  and  pipes  placed  for  siphoning  with  com- 
pressed air. 

The  broken  hollow  quoin  stones  of  south  intermediate  gate  recess,  extending  from 
lock  floor  for  a  height  of  39  feet,  were  replaced  with  concrete.  Similar  repairs  were 
made  for  16  feet  of  quoin  stones  of  southwest  gate  of  Weitzel  lock.  The  pressure 
pipe  along  south  .wall  of  Weitzel  lock  was  renewed  for  the  first  time  in  twenty  years. 

The  roof  of  the  canal  office  building  was  painted  and  storm  sash  made  for  the 
windows. 

Six  new  poles  were  erected  to  extend  system  of  arc  lights  out  to  ends  of  northeast 
and  southwest  piers. 

Temporary  repairs  were  made  to  lock  gates,  stone  hollow  quoins,  miter  sill,  and 
its  reinforcing  pLatform,  which  were  damaged  by  the  steamer  Wm,  R,  lAmn,  up  bound, 
strildng  the  lower  gates  of  the  Poe  lock  on  June  3,  1901. 

ACCIDENTS. 

There  were  two  fatal  and  three  other  accidents  in  the  canal,  resulting  in  loss  of 
limbs,  by  sailors  getting  caught  in  bight  of  snubbing  or  tow  lines. 

There  were  about  twenty  accidents  whereby  the  locks,  piers,  or  vessels  were  dam- 
aged. The  most  serious  one  was  the  striking  of  the  southeast  gate,  6  feet  from  miter 
post,  on  night  of  June  3,  by  the  up-bound  steamer  Wm.  R.  Linriy  when  the  lock  was  full 
and  the  upper  gates  were  about  one-third  open.  The  miter  of  the  gates  was  broken 
at  least  2  feet  at  bottom  and  4  feet  at  top.  The  curvature  of  the  north  gate  was 
increased  about  6  inches.  Sixiy  feet  of  the  miter  sill  was  torn  loose  and  the  timber 
platform,  37  feet  deep  back  of  miter  sill,  w^as  moved  from  1 J  to  3^  inches  downstream. 
The  oak  cushions  on  miter  poets  of  gates  were  splintered  and  crushed,  and  the  hollow 
quoin  stones  of  gate  recesses  were  broken  and  cracked  from  bottom  of  lock  to  within 
5  feet  of  coping. 

Six  of  the  vertical  steel  plates  in  south  gate  were  deeply  dented  and  many  of  the 
rivets  sheared  off;  also,  six  of  the  interior  horizontal  plates  were  buckled  and  the 
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angle  frames  bent.  Permanent  repairs  can  not  be  made  till  next  winter.  The  inter- 
m^iate  gates  were  used  till  June  25.  Since  then  the  lower  gates  have  been  in  com- 
mission. 

The  possibility  of  the  accident  started  while  the  boat  was  making  a  landing  along- 
side the  northeast  pier,  by  the  chief  engineer  starting  the  engine  ahead  while  he 
thought  that  it  was  backing.  Then  the  captain  made  the  mistake  of  repeating  the 
backmg  signal  many  times  instead  of  first  stopping  the  engine.  The  steamer  was 
light,  otherwise  both  the  lower  and  upper  gates  would  have  been  swept  out. 


The  total  delavs  to  navigation  at  the  Poe  lock  amounted  to  239f{  hours,  of  which 
29}f  hours  was  due  to  failure  of  lock  machinery,  2{^  hours  to  fouling  of  towing  lines^ 


boats,  30j|g  hours  ( November  13  and  14)  pumping  out  lock  to  repack  the  valve  engines 
and  fill  the  pressure  pipes  with  oil,  and  1723^  hours  (June  9-16)  pumping  out  lock  to 
repair  «ites,  miter  sill,  platforms,  and  masonry  damaged  bv  steamer  H'm.  R.  Linn. 

The  Weitzel  lock  was  delayed  a  total  of  42|{  hours,  of  which  3  hours  was  due 
to  broken  gate  cables  and  ^lure  of  machinery,  1|}  hours  to  fouling  of  tow  lines,  f  J 
hour  to  log  against  miter  sill,  1  hour  to  boat  with  too  deep  a  draft  trying  to  enter 
lock,  11  hours  to  rating  of  current  meter,  and  25}}  hours  (November  16  and  17)  to 
pumping  out  lock  to  repack  valve  engines  and  fill  pressure  pii>es  with  oil. 


HISCSLLANROUB. 

Among  the  special  reports  prepared  the  most  important  one  was  the  statistics  of 
commerce  passing  through  the  canals  during  the  season  of  1900,  which  was  submitted 
January  31. 

Other  reports  related  to  accidents  resulting  in  damage  to  canal,  with  bills  for  repairs 
aeainst  steamers  Sir  Henry  Bessemer,  Cornell^  Wm.  K,  Linn,  Mawicdoa,  Arthur  Orr, 
Saturn,  Senator,  and  Tampico;  schooners  Manila  and  David  Z,  Norton;  widening  slip 
adiacent  to  Fort  Brady  pier  for  revenue  cutter,  with  estimate  of  cost;  methods  of  pro- 
ceaure  in  laying  up  Iocks  for  winter  season;  list  of  employees,  position,  salary,  and 
years  of  service;  charges  and  investigations;  extreme  high  water,  storm  of  December 
8;  specifications  and  drawings  for  new  valve  engines,  12-inch  cylinders,  to  replace 
the  present  engines  with  8-inch  cylinders;  specifications  for  supplies,  timber,  etc. 

The  worn-out  and  broken  property  was  inspected  by  Ck)l.  Simon  Snyder  on  Sep- 
tember 13,  who  condemned  it  for  sale  or  to  be  destroved. 

The  following  trafiic  statements  were  prepared  by  clerks  McArthur  and  McMahon: 

Statistical   report  of  lake  commerce  through  canals  at  SavU  Ste.  Marie,  Michigan  and 
Ontario,  for  the  fiscal  year  ending  June  SO,  1901. 


Items. 


(Jnited  States  Canadian 
canal.  canal. 


Vessel  passages number... 

Lockages do 

Registered  tonnage ^ ne  t  tons . . . 

Freight  tonnage do 

Passengers number. . . 

Coal,hard net  tons... 

Ckml.soft do 

J)P*i' barrels.... 

Wheat bushels... 

Grain,  other  than  wheat do 

Manufactured  and  pig  iron net  tons. . . 

Salt barrels 

Copper net  tons... 

Iron  ore do 

Lumber M.ft.B.M.. 

Silver  ore net  tons... 

Building  stone do 

General  merchandise do 


14,975 

8,875 

18,345,806 

20,994,320 

36,327 

444,885 

3,001.918 

5,913,871 

23,809,512 

14,227,086 

98,920 

888,086 

104,824 

13.662,474 

891,058 

110 

46,838 

443,421 


3,581 

2,409 

2,464,062 

2,742,892 

26,900 

88,401 

629,864 

869,264 

6,915,742 

2,079,864 

30,684 

19,845 

8,568 

1,640,341 

15,897 


6,150 
96,812 


Total. 


18,606 

11,284 

20,809,368 

23,786,712 

62,227 

488,286 

8,681,272 

6,788,135 

80,725,254 

16,806,900 

124,604 

407,431 

118,382 

15,802,816 

906,455 

110 

62,988 

639,738 


NoTB.— The  United  States  canal  was  open  to  navigation  231  days  durlQg  itie  fiscal  vcar.    The  Cantr 
dian  oanal  was  open  to  navigation  241  days  during  the  Qscal  yeitf , 
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Comparalire  gtaUment  of  commerce  through  St.  Marys  Falls  Canal,  Michigan,  for  the 

flsoal  years  1900  and  1901. 


Items. 

Fiscal  year. 

Increase. 

Df^mse 

1900.      1      1901. 

Veifnel  WMWftflTP*  r ....,:.  s 

number. . 

17,524 

9,063 

20,807,873 

24,554,659 

34.976 

3,919,721 

6  415,246 

49,974,388 

21,946,813 

211,303 

243,672 

132,991 

15.297,903 

1,021,012 

487 

42.888 

510,054 

14,975 

8,875 

18,345,306 

35,327 

8,446,803 

5,913,8n 

23,809,512 

14,227,036 

93,920 

388,086 

104,824 

13,662,474 

891.058 

110 

46,838 

443,421 

2,649 

156 

liOckafi^es 

do 

net  tons.. 

Tonnage,  registered 

2,462,5CT 
8,660,239 

ToPPAg^,  freight  .  -  - 

do 

number.. 

net  tons.. 

barrels.. 

bushels.. 

do 

net  tons.. 

Paasenirers 

851 

coS!!?.: 

472,918 

Flour 

501,37^ 

Wheat 

26,1&1,876 

Grain,  other  than  wheat 

7,719,777 

Mannfactured  and  pisr  iron 

117,383 

Salt ..: 

barrels.. 

net  tons.. 

do 

M.ft.B.M.. 

net  tons.. 

144,414 

Copper 

Iron  or** 

28,167 

1,686.429 
129.954 

Lumber 

Silver  ore 

877 

Building  stone 

Qeneral  merchandise 

do 

do 

8,950 

66,633 

Summary  of  traffic  through  St.  Marys  Falls  Canal,  Michigan,  for  the  fiscal  year  ending 

June  SO,  1901. 

Number  of  vessels  throuj? h  WeitJBel  lock 6, 956  ■ 

Number  of  vessels  through  Poe  lock 8, 019 

Number  of  lockages  through  Weitzel  lock 3, 987 

Number  of  lockages  through  Poe  lock 4,888 

Total  registered  tonnage 18,345,306 

Total  freight  tonna«e 20,994,320 

Total  time  occupiea  in  making  lockages 3, 570  hrs.  35  min. 

Avera^  time  occupied  in  making  a  lockage 24  min.  14  see. 

Total  time  spent  by  vessels  in  passing  locks 8, 322  hrs.  38  niin. 

Average  time  spent  by  vessels  in  passing  locks 33  min.  34  sec 

Ckwt  per  lockage $8.60 

Cost  per  passage T ^ .---  |5. 10 

Cost  per  reg[istered  ton 4.16  mills 

Cost  per  freight  ton 3.64  mills 

The  Weitzel  lock  was  open  to  navigation  two  hundred  and  eleven  days,  from  July 

I  to  December  4.  1900,  and  from  May  8  to  June  30,  1901. 

The  time  for  the  Poe  lock  was  two  hundred  and  thirtv-one  days,  July  1  to  Decem- 
ber 12,  1900,  and  from  April  26  to  June  30,  1901. 

The  commerce  through  St.  Marys  Falls  Canal,  Mich.,  shows  a  decrease,  as  com- 
pared with  the  previous  fiscal  year,  in  the  following  items:  Vessel  passages,  15  per 
cent;  lockages,  2  per  cent;  registered  tonnage,  12  per  cent;  freight  tonnage,  14  per 
cent;  coal,  12  per  cent;  flour,  8  per  cent;  wheat,  52  per  cent;  grain  other  tfaSn  whesU^ 
35  per  cent;  manufactured  and  pig  iron,  56  per  cent;  copper,  21  per  cent;  iron  ore, 

II  per  cent;  lumber,  13  per  cent;  silver  ore,  77'j)er  cent;  general  merchandise,  13 
per  cent.  An  increase  is  shown  in  the  following  items:  Passengers,  1  per  cent;  salt, 
59  per  cent,  and  building  stone,  11  per  cent. 

In  comparing  the  total  traffic  through  the  American  and  Canadian  canals  at  Sault 
Ste.  Marie,  Michigan  and  Ontario,  with  the  previous  fiscal  year  it  shows  a  decrease 
as  follows:  Vessel  passages,  12  per  cent;  lockages,  2  per  cent;  registered  tonnage,  12 
per  cent;  freight  tonnage,  14  per  cent,  and  an  increase  of  22  per  cent  in  the  number 
of  passengers  carried. 

The  falling  off  in  traffic  during  the  past  fiscal  year  was  due,  in  laiige  measure,  to 
de()ression  in  freight  rates  during  the  first  half  of  fiscal  year,  to  late  opening  of  navi- 
gation caused  by  the  St.  Clair  River  ice  blockades,  aiid  to  the  vessel  enginemen's 
strike. 

The  canal  post-office  delivered  99,390  pieces  of  mail  during  the  fis«cal  year,  consist- 
ing of  89,252  letters,  5,060  postals,  4,517  newspapers,  and  561  parcels.  In  addition 
to  this  668  pieces  were  returned  to  the  city  po.st-office  after  being  held  30  days  uncalled 
for,  and  1,947  pieces  were  forwarded  to  new  addresses. 
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The  traffic  for  June  of  4,519,075  tone  of  freij^ht  was  the  laiyest  for  any  one  month 
in  the  history  of  the  canal,  and  exceeds  the  previous  maximum  record  by  411,473 
tons. 

Very  respectfully,  your  obedient  servant, 

Joseph  Ripley, 
Assistant  Engineer  and  General  SuperirUendefit, 
Col.  (i.  J.  Lydbcker, 

Corps  of  Engineers^  l\  ,S.  A. 


PP4. 

IMPROVEMENT  OF  HAY  LAKE  CHANNEL,  ST.  MARYS  RIVER,  MICHIGAN. 

This  improvement  was  commenced  in  1883  and  opened  to  navigation 
June  7,  1894.  The  result  was  a  new  line  of  travel  through  tne  St. 
Marvs  River,  11  miles  shorter  and  4  feet  deeper  than  that  previously 
available  and  one  which  can  be  navigated  at  night  with  a  reasonable 
degree  of  safety.  The  width  of  channel  was  300  feet  and  the  general 
navigable  depth  20  feet;  but  the  first  step  in  the  work  had  been  m  rock 
cutting  through  the  Middle  Neebish  section,  and  there  the  bottom 
grade  was  about  2  feet  higher  than  in  the  other  parts  of  the  improve- 
ment. Work  since  1895  nas  been  applied  to  increasing  the  width  of 
channel  at  critical  points,  to  the  removal  of  some  isolated  shoals  that 
have  been  discovered  in  the  meantime,  and  to  making  the  depth  through 
the  Middle  Neebish  section  equal  to  that  of  the  other  portions  of  tne 
improved  channel. 

At  the  beginning  of  the  last  fiscal  year  the  dredged  portion  of  the 
Hav  Lake  Channel  was  about  10  miles  long,  6  of  which  nas  a  width  of 
300  feet  and  the  remaining  4  a  width  of  from  450  to  1,100  feet.  The 
depth  was  20  feet  in  soft-bottom  sections  and  21  feet  where  rock  or 
stone  exists. 

Operations  during  the  last  fiscal  year  were  confined  to  extensive  sur- 
veys related  to  projected  improvements  and  to  reenforcing  the  Middle 
Neebish  dike  by  placing  about  2,300  cubic  yards  of  bowlders  along  its 
exposed  face  to  save  it  from  the  wash  of  current  and  swells  of  passing 
boats.  These  operations  and  other  matters  of  interest  are  described  in 
the  following  extract  from  a  report  prepared  by  Mr.  Benno  Rohnert, 
assistant  engineer,  who  had  immediate  supervision  of  the  work: 

Reenforcement  of  Middle  Neebish  dike. — Public  notice  dated  July  13,  1900;  Hickler 
Brothers,  of  Sault  Ste.  Marie,  Mich. ,  contractorp.  Rate  for  services  of  diver  and  crew, 
together  with  derrick  scow,  $4.80  per  working  hour.  Rate  for  services  of  attending 
tug  and  crew,  $2  per  working  hour. 

After  a  public  notice  datSi  May  16,  1899,  there  had  been  2,300  cubic  yards  of 
bowlders  placed  along  the  water's  edge  on  the  south  side  of  and  in  the  open  gaps  of 
the  Middle  Neebish  dike,  whose  destruction  was  threatened  by  the  wash  of  the 
waves  of  passing  boattf.  The  completion  of  the  work  was  interrupted  on  account  of 
lack  of  funds.  Operations  were  resumed  on  August  18,  after  public  notice  dated 
July  13, 1900,  and  conthiued  until  November  1.  The  diver's  outnt  raised  2,414  cubic 
yanla  of  l)owlder8  in  628}  hours  with  a  dclav  of  72i  hours.  The  bowlders  were  taken 
from  the  dredge  coamings  on  the  north  and'aouth  sides  of  the  existing  channel.  A 
total  length  of  6,200  feet  has  been  reenforced.  The  tug  in  attendance  worked  645} 
hours.     Five  pounds  of  dynamite  wei*e  uj=ed  in  blasting  bowlders. 

Surveys. — On  February'  13  a  two-auger  ice-survey  party  left  Sault  Ste.  Marie  for 
Charlotte  River  camp.  A  detailed  Hurvey  was  made  of  course  5,  West  Neebish 
channel,  and  also  its  angles  witli  courses  4  and  6.  There  were  127  stakes  set  from 
six  triangulation  stations  and  27.976  soumlingn  taken.  The  party  broke  camp  on 
March  4.  The  entire  West  Neebish  r'hannel  had  been  surveyed  in  detail  except 
that  part  of  course  6  which  pa.**ses  through  the  rapids. 
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A  survey  was  also  made  at  the  upper  entrance  to  Hay  Lake  channel.  The  shoal 
above  the  light-house  was  developed  by  1,453  soundings.  From  stations  14  and  23 
18  cross-section  stakes  were  set. 

A  line  of  levels  was  run  l)etween  bench  marks  P  and  L  at  Little  Rapids  to  deter- 
mine the  elevations  of  nine  intermediate  ones. 

CompiUaiions. — The  project  called  for  by  the  act  of  Congress  of  March  3,  1899,  for 
a  safe  and  convenient  channel  21  feet  deep  between  I^kes  Superior  and  Huron, 
necessitated  the  computation  ot  the  volume  of  a  laree  amount  of  material.  Duplicate 
computations  have  been  made  for  some  of  the  reaches  and  compared  with  the  origi- 
nal ones.    The  following  are  such: 

Widening  of  channel  through  Little  Rapids  Islands. 

Ex(^avation  of  courses  4,  5,  7,  and  8  ana  part  of  course  6,  proposed  West  Neebish 
channel. 

Approximate  amounts  of  material  have  been  computed  for  the  following: 

Widening  of  Middle  Neebish  channel. 

Widening  and  deepening  of  foot  of  Hay  Lake  cut. 

Deepening  Waldo  and  Nine  Mile  Point  shoals. 

Deepening  section  4,  20  and  21  feet  channel. 

Deepening  in  front  of  Fort  Brady  pier. 

Deepening  Spry  shoal. 

Deepening  shoals  at  upper  end  of  course  4,  West  Neebish  channel. 

Deepening  channel  through  Little  Rapids  Islands. 

The  azimuths  to  144  stakes  from  adjacent  triangulation  stations  were  computed  for 
use  in  surveying  coursed,  West  Neebish  channel;  also  to  34  stakes  to  be  used  in 
widening  the  Little  Rapids  cut. 

Plotting  of  8oti7idir}g8. — ^The  soundings  of  the  following  surveys  have  been  plotted 
on  tracing  linen: 

Widening  and  deepening  the  channel  at  foot  of  Hay  Lake. 

Widening  and  deejiening  the  channel  through  Little  Mud  Lake. 

Widening  channel  abreast  of  Sailors  Encampment  Island. 

Deepening  Waldo  and  Nine  Mile  Point  shoals. 

Deepening  shoals  along  Point  of  Woods  course. 

Deepening  shoals  at  upper  end  of  course  4,  West  Neebish  channel,  course  5,  West 
Neebish  channel,  and  its  angles  with  courses  4  and  6. 

Widening  at  Bayfield  shoal. 

This  plotting  required  the  reduction  of  about  145,000  soundings. 

The  plotting  of  the  soundings  of  courses  4,  6,  6,  7,  and  8,  West  Neebish  channel, 
on  cross-section  sheets  has  been  begun. 

General. — In  October  the  upper  entrance  to  Hay  Lake  channel  above  and  abreast 
of  the  light-house  was  swept  with  raft  bars  suspended  at  20  feet  to  locate  a  bowlder 
that  had  been  reported  as  projecting  above  graae.     The  entrance  was  found  clear. 

The  center-line  profile  of  the  proposed  West  Neebish  channel  was  plotted.  It 
shows  the  character  of  the  material  in  the  channel  bed  to  a  depth  of  30  feet  below 
mean  water's  surface. 

The  red  spar  buoy  marking  the  lower  course  of  the  angle  at  the  foot  of  Hay  I^ke 
was  found  out  of  position  and  correctly  placed. 

Specifications  have  been  completed  and  proposals  are  about  to  be 
invited  for  increasing  the  width  of  channel  in  the  Little  Rapids  section 
from  300  to  600  feet,  in  accordance  with  project  submitted  May  18, 
1900,  and  approved  June  28,  1900.  The  proposed  improvement  will 
p>ass  through  Island  No.  1,  most  of  which  was  owned  by  private  par- 
ties until  December  24,  1900,  when  their  interests  were  duly  trans- 
ferred to  the  United  States  in  consideration  of  pavment  of  $12,000, 
made  April  3,  1901.  This  transfer  completes  the  Dnited  States  title 
to  all  ot  the  island  except  a  small  plot  at  its  southwest  corner,  which 
lies  about  100  feet  westward  of  the  west  channel  bank  and  is  not  likelv  ' 
to  be  required  in  connection  with  any  future  improvement.  The  work 
about  to  be  commenced  will  be  prosecuted  under  continuing  contracts, 
as  provided  by  the  river  and  harbor  act  of  March  3,  1899,  wherein  a 
total  expenditure  of  $494,115  was  authorized.  The  sum  of  $350,000 
has  already  been  appropriated  for  this  purpose,  and  the  remaining 
$144,115  should  be  supplied  by  the  next  sundry  civil  act  to  meet  obli- 
gations that  will  be  incurred  under  the  proposed  continuing  contracts. 

Under  date  of  June  4,  1900,  a  report  was  submitted  (ana  printed  as 
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Doc.  128,  Fifty-sixth  Congress,  second  session),  which  contains  proj- 
ects and  estimates  for  such  improvement  "  between  Lakes  Superior 
and  Huron,  including  Hay  Lake  channel,  as  will  secure  a  safe  and 
convenient  channel  21  feet  deep."  The  last  Congress  fully  recog- 
nized the  urgent  necessity  of  such  an  improvement  by  an  item  in  the 
river  and  harbor  bill  considered  at  its  second  session,  which  authorized 
continuing  contract  expenditures  aggregating  $4:,600,000  for  that  pur- 
pose. Though  the  bill  failed  to  pass,  it  seems  probable  that  the  next 
Congress  may  take  favorable  action  in  the  matter,  and  such  action  is 
highly  important  to  the  vast  commerce  that  is  deeply  interested  in  the 
earliest  possible  completion  of  the  proposed  improvement. 

Money  statement, 

Julyl,  1900,  balance  unexpended $350,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 46, 905.  78 

July  1, 1901,  balance  unexpended *. :^3, 094. 22 

Julyl,  1901,  outsttnding  liabilities 1,176.23 

July  1,  1901,  balance  available 301,917.99 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1, 1901 144, 115. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of.  June 
4,1897. 


Appropriations  for  improving  Hay  Lake  Chamiel^  St.  Marys  River ^  Michigan. 

August  2, 1882 $200,000.00 

July  5, 1884 125,000.00 

August  5, 1886 150,000.00 

August  11, 1888 500,000.00 

Septeml)er  19, 1890 400,000.00 

March  3, 1 891  ( sundry  civil  act ) 300, 000. 00 

August  5, 1 892  ( sundry  civil  act ) 115, 000. 00 

March  3, 1893  ( sundry  civil  act) 225, 000. 00 

August  18, 1894  (sundry  civil  act) 150,000.00 

March  3, 1899 100,000.00 

June  6, 1900  ( sundry  civil  act) 250, 000. 00 

Total 2,515,000.00 

Receipts  from  sales  of  fuel  to  officers  between  March,  1883,  and  March, 

1887   *  124.  ?K) 

Repayment  of  disallowance,  voucher  9,  November,  1885  (see  p.  2245, 

Report  of  Chief  of  Engineers,  1887) 6.  75 

Repayment  of  disallowance,  jjart  of  voucher  8,  August,  1894  (see  p.  3052, 

Report  of  Chief  Df  Engineers,  1895) 10.82 

2,515,142.47 


COMMERCIAL   STATISTICS. 


Table  thotoing  extent  and  grovTth  of  commerce  through  Hay  Lake  channel^  as  derire*1  from 
official  records  of  St.  Marys  Falls  cancUSf  Michigan  and  Ontario. 

Season  of  navinfaUou.  |     Freight.     I   Valuation.      ^™"' 


\fm.. 

1895., 
18%.. 
1897.. 
1896.. 
1899. 
1900. 


18,196,860  S143,114,502  '  27,236 

15,062,580  I  159,575,129  '  31,(>56 

16,289,061  !  195,146,842  ,  37,066 

18,982,755  !  218,235,927  40,213 

21,284,664  I  288,069,789  48,426 

26,255,810  i  281,364,750  61,  aV) 

25,648,078  |  267,041,959  |  58,555 
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PP  5- 

IMPROVEMENT  OF  ST.  CLAIR  FLATS   C^ANAL,  MICHIGAN. 

The  histor}^  of  this  improvement  to  June  30,  1896,  is  outlined  in  the 
Report  of  the  Chief  of  Engineers  for  that  year,  pages  2881-2889,  and 
no  work  has  been  done  since  then. 

The  total  expenditure  to  el une  30,  1901,  was  $761,750.61. 

The  amount  of  commerce  that  passes  through  this  canal  annually  is 
substantially  the  same  as  that  passing  through  the  Detroit  River,  and 
this  is  estimated  at  about  42,000,000  freight  tons  for  the  last  calendar 
year. 

The  emergency  river  and  harbor  act  of  June  6, 1900,  called  for  plan 
and  estimate  for  doubling  the  present  commercial  capacity  of  the  canal, 
as  respects  width  of  channel,  and  the  required  reports  dated  July  28 
and  December  6,  1900,  were  duly  submitted  to  Congress;  they  were 

Published  in  House  Doc.  No.  234,  Fifty-sixth  Congress,  second  session, 
he  river  and  harbor  bill  (H.  R.  13189)  that  was  considered  at  that 
session  contained  an  item  appropriating  the  whole  amount  required  to 
carry  out  the  project  presented  in  the  reports,  and  this  item  was  agreed 
to  b}'  both  Houses  of  Congress,  but  the  session  ended  before  final  action 
could  be  had  on  the  bill. 

The  combined  freight  and  passenger  traffic  through  this  canal  is  as 
gi-eat  as  that  at  any  other  point  on  the  lake,  A^et  the  width  of  channel 
now  available  is  about  40  feet  less  than  when  the  canal  was  opened  to 
navigation  in  1871,  thirty  A^ears  ago;  for  each  ton  of  freight  then  pass- 
ing tnrough  the  canal  we  now  have  at  least  14  and  possibly  15.  For 
these,  and  other  reasons  indicated  in  the  reports  previously  referred 
to,  it  is  respectfully  urged  that  the  next  Congress  make  ample  appro- 
priation for  providing  tne  required  increase  m  width. 

St.  Clair  Flats  Canal  is  in  the  ("ollection  district  of  Detroit,  Mich.  The  nearest  jMjrt 
of  entry  is  Detroit.     Two  light-houses  stand  upon  its  banks. 

Money  atateiueiit, 

July  1 ,  1900,  balance  unexpended  . .  / $3, 059.  .^ 

July  1,  1901,  balance  unexpended *  3, 059. 39 


ApproprirUions  for  improving  St.  Clair  Flal»  Otnal,  Michigan. 


June  23, 1 866 $80, 000 

March  2, 1867 150,  000 

July  25,  1868 86,000 

April  10,  1869 142,560 

July  11,  1870 16,500 

MarchS,  1871 1,500 

June  10,  1872 4,000 

March  3,  1873 100,000 


June  18,  1878 $5,000' 

March3,  1879 3,000 

June  14,1880 2,500 

August  5,  1886 18,  750 

August  11,  1888 75,000 

September  19,  1890 80, 000 


Total 764,810 


Note.— The  appropriations  of  1852,  $20,000,  and  1856,  $45,000,  are  not  taken  avrount 
of,  for  the  reason  that  they  did  not  enter  into  the  ininrovemc-nt  of  St.  Clair  Flats 
Canal,  the  first  having  been  expended  in  building  a  dreage  and  the  second  in  dredg- 
ing the  North  Channel  of  the  South  Pass.  From  March  3, 1881,  the  amounts  allott«l 
for  operating  and  care  of  St.  Clair  Flats  Canal  are  rendered  separately. 

*  Includes  $500  reserved  for  expenses  Office  Chief  of  P^ngineers. 
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P  P  6. 

OPERATING  AND  CARE  OF  ST.  CLAIR  FLATS  CANAL,  MICHIGAN. 

Thus  service  is  provided  for  by  the  permanent  indefinite  appropria- 
tion for  operating  and  care  of  canals  and  other  works  of  navigation 
under  section  4  of  the  river  and  harbor  act  of  July  5,  1884. 

During  the  last  fiscal  year  the  routine  work  of  .watching  ti*afiic 
through  the  canal  and  reading  water  gauges  was  carried  on  as  usual. 
The  pile  revetment  of  dikes  was  slightly  damaged  on  several  occasions 
by  passing  vessels,  and  the  necessary  repairs  were  made.  Other  minor 
repairs  were  made,  such  as  securing  loose  revetment  timber's  or  plank, 
and  the  trees  on  the  dikes  were  trinmied. 

No  record  of  commerce  passing  through  the  canal  is  kept,  but  it  is 
substantially  the  same  as  that  of  the  Detroit  River,  whose  freight 
traffic  during  the  year  1900  is  estimated  at  about  42,000,000  tons. 

The  canal  is  in  the  collection  district  of  Detroit,  Mich.  Two  light- 
houses stand  upon  its  banks. 

Summary  of  expenditures  for  operating  and  care  of  St,  Clair  FhUs  Canaly  Michigan,  for 
the  fiscal  year  ending  June  SO,  1901. 

Services  (personal) $2,042.58 

Materials^ 975.56 

Office  contingencies  (telegrams,  telephone,  fuel,  and  laundry) 35. 09 


Total 3,053.23 

Money  Htaternent, 

Expende<l  to  June  30, 1900 $81,918.:^ 

Expendeii  during  fiscal  vear  ending  June  30, 1901 |2, 860.  23 

Outstanding  liabilities  June  30,  1901 193. 00 

3, 053.  23 

Total  expenditures  to  June  30,  1901  (including  outstanding  liabil- 
ities)       84,971.59 


Krpenditures  for  operating  and  care  of  St.  Clair  Finis  Canal,  Michigan. 

1882 $8,786.69  |  1893 $2,675.93 

1883 5,668.87  |  1894* 3,592.18 

1884 2,532.15     1895 1,993.32 

1885 4,906.59     1896 2,501.57 

1886 9,539.11  '  1897 2,162.81 

1887 ^ 1,819.53  I  1898 2,099.65 

1888 1,510.00  ;  1899 2,399.78 

1889 20,315.00  I  1900 3,348.15 

1890 2,158.16  I  1901 3,053.23 

1891 2,020.20  

1892 1,888.67  i  Total 84,971.59 


Statement  of  receipts  and  expenditures  for  fiscal  year  ending  June  SO,  1901. 

Receipts:  Balance  at  close  of  fiscal  year  ending  June  30,  1900 $39, 813. 04 

Expenditures 3,a'>3.2:i 

Balance  at  close  of  fiscal  year  ending  June  30,  1901 36,  759. 81 


^Includes  **  shop  work  "  and  other  nonpersonal  services. 
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P  P7. 

IMPROVEMENT  OF  DETROIT  RIVER,  MICHIGAN. 

This  improvement  was  commenced  in  1874  under  a  project  for 
excavating  a  channel  through  a  reef  of  limestone  bed  rock,  known  a.s 
the  Limekiln  Crossing,  and  opemtions  have  been  continued  since  that 
time,  resulting  in  the  removal  of  the  principal  obstructions  to  naviga- 
tion in  the  main  channel  of  the  river  from  its  mouth  to  the  foot  of 
Fighting  Island,  a  distance  of  about  12  miles;  the  work  has  consisted 
mainly  m  the  removal  of  bed  rock  and  extensive  bowlder  shoals  over 
which*^  the  safe  navigable  depth,  before  improvement,  varied  from  12i 
to  15  feet  at  mean  stage  of  water.  As  a  result,  the  work  done  to  June 
30,  1900,  the  safe  navigable  depth  at  that  stage  was  increased  to  18 
foot  at  the  shoalest  parts  of  the  channel,  and  to  depths  of  from  19  to 
21  feet  through  most  of  the  distance.  The  width  of  the  improved 
channel  varies  from  3(X)  to  600  feet. 

At  the  beginning  of  the  last  fiscal  year  opojcations  had  been  inaugu- 
mted  under  the  continuing  contract  system,  as  aSS<<ribed  in  the  Report 
of  the  Chief  of  Engineers  for  1900,  pages  3997-4D01^and  they  were 
continued  throughout  the  year,  as  follows:  '^-^^ 

1.  LimekUn  Crossing. — ^iJnder  contract  dated  May  18, 19W^with  J .  B. 
Donnelly,  of  Buflfalo,  N.  Y.,  to  increase  the  width  of  the  chk^^^iel  in 
that  section  to  600  feet  by  drilling,  blasting,  and  dredging  limeS^® 
bed  rock,  covering  an  area  180  feet  wide  and  3,000  feet  long.  TJ|§ 
present  average  depth  of  water  over  this  are^  is  about  13  feet,  ancr 
when  work  under  tne  contract  is  completed  the  least  depth  will  be  £:l 
feet  at  ordinary  low  water.  Oi)erations  were  commenced  June  23, 
and  continued  to  December  14,  1900,  when  the}^  were  suspended  for  v 
the  winter.  They  were  resumed  April  10,  1901,  and  are  stnl  in  prog- 
ress. The  total  amount  of  rock  dredged  to  June  30, 1901,  was  20,198 
cubic  yards,  bank  measurement.  As  a  preliminary  to  the  work  of 
dred^inff,  the  steam  drills  drove  13,367  blast  holes,  aggregating  104^056 
feet  m  length,  and  96,821  pounds  of  dynamite  were  used  in  blasting. 
The  contract  price  for  the  work  is  $2.27  per  cubic  yard,  bank  meas- 
urement, for  rock  removed  do\vn  to  the  required  clear  depth  of  21  feet, 
and  half  that  rate  for  such  excess  of  excavation  as  is  included  between 
that  grade  and  the  depth  of  23  feet.  The  total  cost  of  this  improve- 
ment will  be  about  $175,000,  and  the  contract  calls  for  its  completion 
by  December  1,  1901. 

2.  linllavds  ^r^^/.— Under  contract  dated  July  3,  1900,  with  the 
Buffalo  Dredging  Company,  of  Buffalo,  N.  Y.,  to  deepen  the  west  half 
of  the  600-foot  channel  in  this  section  to  21  feet  at  ordinary  low  water 
by  drilling,  blasting,  and  dredging  bowlder  shoals  and  bed  rock.  The 
area  to  be  so  improved  under  this  contract  is  300  feet  wide  and  8,500 
feet  long,  and  the  least  depth  of  water  over  it  before  the  work  was 
commenced  was  about  18  feet  at  mean  stage  of  water.  Operations 
were  commenced  August  9  and  continued  until  December  14,  1900, 
when  they  were  suspended  for  the  winter.  They  were  resumed  April 
19,  1901,  and  are  still  in  progress.  The  totaf  amount  of  material 
dredged  to  June  30, 1901,  to  the  limit  of  depth  for  which  the  contractor 
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is  entitled  to  compensation,  was  32,846  cubic  yards,  bank  measure- 
ment, of  which  15,199  cubic  yards  lav  above  the  depth  of  22  feet  and 
17,147  between  that  grade  and  the  depth  of  23  feet.  In  advance  of 
work  by  the  dredges  the  steam  drills  made  28,180  blast  holes,  aggre- 
^ting  118,867  feet  in  length,  and  70,543  pounds  of  dynamite  were  used 
m  bkSts.  The  contract  price  is  $2.65  per  cubic  yard,  bank  measure- 
ment, for  excavation  to  the  depth  of  22  feet,  and  half  that  rate  for 
material  removed  between  the  planes  of  22  and  28  feet  depths.  The 
total  cost  of  this  improvement  will  be  about  $145,000,  and  the  contract 
calls  for  its  completion  by  December  1,  1901. 

8.  Under  contract  with  M.  Sullivan,  of  Detroit,  Mich.,  dated  July 
6,  1900,  for  time  work  at  the  rate  of  $14.50  per  hour,  21,891  cubic 
yards  of  clay,  sand,  stone,  and  bowlders  were  dredged  in  1,209^  hours, 
actual  working  time,  between  July  11  and  December  4,  1900.  The 
tx)tal  cost  was  $17,532.91,  or  80J  cents  per  cubic  yard.  The  work 
covered  an  area  of  about  80,000  square  yards,  on  which  the  least  depth 
before  improvement  was  17.5  feet,  and  after  it  21  feet,  except  at  a  lew 
points  where  bed  rock  was  encountered  at  a  depth  of  19  feet. 

4.  Under  conti-act  with  E.  J.  Hingston,  of  Buffalo,  N.  Y.,  dated 
July  6,  1900,  for  time  work  at  $10.25  per  hour,  a  shoal  near  the  south 
end  of  Fighting  Island  was  removed  between  July  24  and  August  15, 
1900,  by  excavating  10,108  cubic  yards  of  sand,  clav,  and  small  bowl- 
ders, in  225i  hours  actual  working  time;  total  cost  $2,880.95,  or  at  the 
rate  of  28^  cents  per  cubic  yard.  This  shoal  was  about  250  feet  east- 
ward of  the  regular  sailing  course  for  deep  draft  vessels,  and  covered 
an  area  of  about  8,000  square  yards;  the  least  depth  was  15  feet  before 
improvement  and  21  feet  after  it. 

5.  Under  verbal  agreement  with  J.  B.  Donnelly,  of  Buffalo,  N.  Y., 
his  dredge  was  employed  295i  hours  between  October  4  and  December 
4,  1900,  at  $9  per  hour,  in  removing  10,175  cubic  yards  of  sand,  clay, 
gravel,  and  bowlders;  total  cost  $2,657.25,  or  26^^  cents  per  cubic  yard. 
This  work  was  in  the  southerly  approach  to  the  Limekiln  Crossing 
and  covered  an  area  of  about  9,500  square  yards,  on  which  the  least 
depth  was  17  feet  before  improvement  and  21  feet  after  it. 

A  plant  comprising  two  derrick  scows  with  diving  outfits,  one  steam 
driU,  a  sweeping  raft,  and  steam  launch  was  operated  by  hired  labor 
during  most  of  the  year  for  the  purpose  of  removing  bowlders  and 
other  obstructions  from  sections  of  the  channel  outside  of  the  limits 
of  contract  work.  In  these  operations  4,141  bowlders,  measuring  2,040 
cubic  yards  in  all,  were  removed  from  the  channel. 

Work  was  also  commenced  under  a  contract  with  M.  Sullivan,  of 
Detroit,  Mich.,  June  6,  1901,  for  improving  the  channel  through 
Amherstburg  Reach  by  dredging  and  rock  excavation;  at  the  close  of 
the  year  8,986  cubic  yards  of  clay,  sand,  and  bowlders  had  been 
removed,  276  blast  holes  aggregating  1,104  reet  in  length  were  drilled, 
and  1,182  pounds  of  dynamite  used  in  blasts.  The  contract  price  is 
$2.90  per  cubic  yard,  bank  measurement,  and  the  work  is  to  be  com- 
pleted December  1,  1902,  at  a  total  cost  of  about  $285,000. 

Extensive  hydrographic  surveys  relating  to  improvements  in  prog- 
ress or  projects  for  future  work  were  made,  in  wnich  162,586  located 
soundings  were  recorded,  54,525  of  which  were  taken  through  the  ice; 
all  have  been  duly  reduced,  platted,  and  traced. 

Further  interesting  details  concerning  the  operations  outlined  above 
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are  contained  in  the  accompanying  report,  prepared  by  Assistant  Engi- 
neer Chas.  Y.  Dixon,  who  is  in  immediate  charge  of  the  work. 

By  the  river  and  harbor  act  of  March  3,  1899,  Congress  authorized 
expenditures  for  this  improvement  to  the  amount  or  $661,500,  to  be 
paid  from  appropriations  subsequent  to  that  date,  and  the  sundrv  civil 
acts  of  June  6,  1900,  and  March  3,  1901,  have  provided  $525,000  for 
that  purpose.  The  remaining  $1 36,500  will  be  required  to  complete  the 
work  as  contemplated  by  the  present  approved  project,  and  it  is  recom- 
mended that  this  amount  be  appropriated  by  the  next  sundry  civil  act. 
About  $50,000  of  this  amount  will  be  required  to  meet  obligations 
under  existing  contracts,  including  related  engineering  and  office  con- 
tingencies; and  the  remainder  for  work  that  is  not  provided  for  by 
these  contracts,  but  which  must  be  done  before  the  entire  channel  can 
be  cleared  to  a  navigable  depth  of  20  feet  at  mean  stage  of  water;  this 
is  especially  the  case  in  the  Limekiln  channel,  where  a  clear  depth 
of  only  19  feet  is  found  at  a  number  of  points. 

A  report  dated  May  29,  1900,  containing  plans  and  estimates  for 
such  further  improvements  "as  will  secure  a  safe  and  convenient 
channel  21  feet  deep,"  was  submitted  to  Congress  at  its  last  session, 
and  the  river  and  harbor  bill  considered  at  mat  session  contained  an 
item  appropriating  $500,000  and  authorizing  contracts  for  expending 
$1,250,000  more  for  that  purpose.  This  item  was  agreed  to  m  both 
Houses,  but  the  bill  eventually  failed  to  pass,  and  it  is  now  of  profound 
importance  to  the  vast  commerce  of  the  Great  Lakes  that  the  next 
CJongress  take  favorable  action  in  the  matter.  The  report  herein 
referred  to  is  published  in  the  Report  of  the  Chief  of  Engineers  for 
1900,  pages  4016-4018,  and  was  also  printed  with  map  as  House  Doc. 
No.  712,  Fifty -sixth  Congress,  first  session. 

A  report  on  preliminary  examination  of  the  Grosse  Isle  Channel  of 
the  river,  datea  October  20,  1900,  was  also  submitted,  and  printed  as 
Document  No.  82,  Fifty-sixth  Congress,  second  session. 

The  Detroit  River  is  in  the  collection  district  of  Detroit,  Mich.,  which  is  the  port 
of  entry.  There  are  six  American  and  one  Canadian  li^ht-houses  between  the  head 
of  the  river  and  its  mouth,  including  that  on  the  adjoimng  bar  in  Lake  Erie. 

Money  statemevit. 

July  1,  1900,  balance  unexpended 1295,522.84 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901 325, 000. 00 


620,522.84 
June  30,  1901,  amount  expended  during  fiscal  year 130,420.68 


July  1,  1901,  balance  unexpended 490,102.16 

July  1,  1901,  outstanding  liabilities 46,096.00 


July  1,  1901,  balance  available 444,006.16 


July  1,  1901,  amount  covered  by  uncompleted  contracts 477, 426. 51 

Amount  (estimated)  required  for  completion  of  existing  project 136, 500. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 136, 500. 00 

Submitted  in  compliance  with  requirements  of  sundry  dvil  act  of  June 

4,1897. 
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Appropriations  for  improving  Detroit  River  j  Michigan. 


July  13,1892 $30,000.00 

August  18, 1894 30,000.00 

June  3, 1896 30, 000. 00 

March3,1899 100,000.00 

June6,  1900 200,000.00 

March  3.1901  ...: 325,000.00 


June  23,  1874 $25,000.00 

Juiie  18,1878 100,000.00 

March3,  1879 60,000.00 

June  14,1880 50,000.00 

March  3, 1881 60,000.00 

August  2,  1882 60,000.00 

July5,  1884 200,000.00 

Augusts,  1886 37,500.00 

August  11, 1888 130,500.00 

Receipts  from  sales  of  fuel  to  officers  betweefi  October,  1884,  and  Decem- 
ber, 1886 108.41 

Repayment  of  disallowance  voucher  4,  November,  1885  (see  p.  2268, 
Report  Chief  of  Engineers,  1887) 2.00 

1,418,110.41 


Total 1,418,000.00 


ABSTRACT  OF  OONTRAOIS  IN  FOBCB  DUBING  THE  FISCAL  T1BAB  ENDING  JUNE  30,  1901. 

Contract  dated  May  IS,  1900,  for  dredging  Limekiln  Crossing, 

Name  of  contractor:  James  B.  Donnelly,  BufEalo,  N.  Y. 

Rates:  $2.27  per  cubic  yard,  bank  measurement  (full  rate),  and  |1.13}  per  cubic 
yard,  bank  measurement  (half  rate). 
Date  of  approval:  June  4, 1900. 
Date  of  commencement:  June  23,  1900. 
Date  of  completion:  December  1,  1901. 

Contract  dated  July  S,  1900,  for  dredging  BaUards  Reef  channel. 

Name  of  contractor:  The  Buffalo  Dredging  Company,  Buffalo,  N.  Y. 
Rates:  $2.65  per  cubic  yard,  bank  measurement  (mil  rate),  and  $1.32}  per  cubic 
yard,  bank  measurement  (half  rate) . 
Date  of  approval:  July  30,  1900. 
Date  of  commencement:  August  9,  1900. 
Date  of  completion:  December  1,  1901. 

Contract  dated  Judy  6,  1900,  for  time  work  by  dredging  pHamL 

Name  of  contractor:  Edward  J.  Hingston,  Buffalo,  N.  Y. 

Rate:  $10.25  per  hour. 

Date  of  approval:  July  24,  1900. 

Date  of  commencement:  July  24,  1900. 

Date  of  completion:  August  15,  1900. 

Contract  dated  July  6,  1900,  for  time  work  by  dredging  planL 

Name  of  contractor:  M.  Sullivan,  Detroit,  Mich. 

Rate:  $14.50  per  hour. 

Date  of  approval:  August  3,  1900. 

Date  of  commencement:  July  11,  1900. 

Date  of  completion:  December  4,  1900. 

Contract  dated  June  6,  1901,  for  dredging  Amherstburg  Reach. 

Name  of  contractor:  M.  Sullivan. 

Rate:  $2.90  per  cubic  yard,  bank  measurement. 

Date  of  approval:  June  27, 1901. 

Date  of  commencement:  June  4,  1901. 

Date  of  completion:  December  1,  1902. 
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OOMMEBdAL  fiTATIBTIOB. 


No  accurate  record  of  the  commerce  of  the  Detroit  River  is  obtainable;  but  from 
data  contained  in  custom-house  records  of  the  upper  and  lower  lake  ports,  reports  of 
boards  of  trade  or  similar  commercial  bodies,  ana  summaries  published  by  the  Bureau 
of  Statistics  of  the  Treasury  Department,  it  is  estimated  that  not  less  than  42,000,000 
tons  of  freight  were  carried  through  the  river  during  the  calendar  year  1900. 


BEPOBT  OF  MR.   CHA8.    Y.  JDIZON,    ASSISTANT  BNGINSEB. 

IJNrrED  States  Engineer  Office, 
Amherstbury,  OniariOy  July  i,  1901. 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  under  my 
chaiige,  during  the  fiscal  year  ending  June  30, 1901,  connected  witn  the  improvement 
of  the  Detroit  River. 

Improvement  near  the  wmth  end  of  Fighting  Idand. — ^The  object  of  this  improvement 
was  to  secure  a  channel  depth  of  21  feet  for  a  width  of  600  feet  (300  feet  each  side  of 
the  sailing  line) .  The  area  improved  was  about  8,000  square  yards,  beine  1,200  feet 
long  and  of  an  average  width  of  60  feet,  situated  along  the  east  channel  line.  The 
south  end  of  this  area  is  1,300  feet  north  from  the  intersection  of  the  Grosse  Isle 
south  channel  and  the  Grosse  Isle  north  channel  ranges.  The  average  depth  of 
water  prior  to  improvement  was  about  18.5  feet,  and  the  least  depth  about  15  feet 
The  material  removed  consisted  of  clay  and  sand,  with  a  few  small  bowlders.  This 
work  was  performed  by  Edward  J.  Hmgston,  of  Buffalo,  N.  Y.,  under  formal  con- 
tract dated  July  6,  1900,  for  furnishing  and  operating  a  dred^i^  plant  on  the  baas 
of  "time  work" — the  contract  price  beins  $10.25  per  hour.  This  improvement  was 
commenced  July  24,  1900,  and  completea  August  15,  1900.  The  number  of  hours 
worked  by  the  dredge  was  225^,  and  the  amount  of  material  removed  was  10,108 
cubic  yards,  scow  measurement.  This  work  was  performed  at  a  cost  to  the  United 
States  of  $2,380.75,  being  23}  cents  per  cubic  yard,  scow  measurement. 

Hem  A. — Bollards  Re^  Channel. — ^The  object  of  this  improvement  is  the  deepening 
to  21  feet  of  the  west  300  feet  of  a  600-foot  channel  along  the  Grosse  Isle  south  chan- 
nel range.  The  length  of  channel  covered  by  this  improvement  is  about  8,500  feet, 
and  the  least  depth  prior  to  improvement  was  about  18.5  feet  This  work  is  being 
performed  by  the  Buffalo  Dredging  Company,  of  Buffalo,  N.  Y.,  under  formal  con- 
tract dated  July  3,  1900.  The  contract  price  is  $2.65  per  cubic  yard,  bank  measure- 
ment, and  the  maximum  cost  of  this  improvement  is  $141,112.50.  The  plant  in  use 
consists  of  two  dredges,  one  steam-drill  ooat  equipped  with  three  drills,  one  steam- 
drill  boat  equipped  with  two  drills,  two  tugs,  and  the  necessary  dump  scows.  Work 
under  this  contract  was  conmienced  on  August  9,  1900,  and  was  continued  until  De- 
cember 14,  1900,  when  the  season's  operations  ceased.  Dredging  operations  were 
resumed  on  April  19, 1901,  by  one  dredge,  and  bj  the  second  dredge  on  May  14, 1901. 
The  contract  expires  December  1, 1901,  but  it  is  improbable  that  the  work  will  be 
completed  by  that  time. 

The  amount  of  material  removed  during  the  fiscal  year  was  15,199  cubic  yards 
above  22  feet  depth  at  full  contract  rate,  and  17,147  cubic  yards  between  22  and  23 
feet  depths  at  half  of  the  contract  rate.  The  amount  earned  by  the  contractor  was 
$62,997.13. 

The  material  being  removed  consists  of  limestone  bed  rock,  large  buried  bowlders, 
loose  stones,  clay,  and  sand.  Over  the  greater  part  of  the  area  improved  it  has  been 
found  necessary  to  do  drilling  and  blasting  before  the  material  mav  be  removed. 
The  holes  were  drilled  at  the  comers  of  5-foot  squares,  the  number  of  hours  worked 
by  the  drills  was  6,667,  and  the  number  of  holes  drilled  was  28,130,  being  113,867 
linear  feet.    The  number  of  pounds  of  dynamite  used  was  70,543. 

Regarding  the  working  season  as  ext^dine  from  May  1  to  December  1.  the  con- 
tract has  hS&sx  in  force  two  hundred  and  one  days,  this  being  57  per  cent  of  the  total 
time  until  the  expiration  of  the  contract.  During  this  time  the  contractors  have 
earned  about  45  per  cent  of  the  total  amount  which  may  be  earned  under  this  con- 
tract, and  have  improved  about  35  per  cent  of  the  total  area.  Work  with  diver  and 
derrick  scow  is  still  necessary,  however,  in  order  to  secure  the  required  depth  within 
the  area  thus  far  improved. 

Section  2,  Lime  Kun  cromna, — ^The  object  of  this  improvement  is  the  deepening  to 
21  feet  of  an  area  180  feet  wide  to  the  west  of  the  present  improved  channel  at  Lime 
Kiln  croBsing,  the  width  of  the  channel  when  completed  being  600  feet    The  length 
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of  channel  covered  by  this  contract  is  about  S^OOO  feet,  and  the  least  depth  prior  to 
improvement  was  about  14  feet  This  work  is  being  performed  by  James  B.  i)on- 
nefly,  of  Buffalo,  N.  Y.,  under  formal  contract  dat^  May  18,  1900.  The  wntract 
price  for  this  work  is  $2.27  per  cubic  yard,  bank  measurement,  and  the  maximum 
cost  of  the  improvement  is  $172,520.  The  work  under  this  contract  was  commenced 
on  June  23,  1900,  by  the  use  of  a  steam  drill,  and  on  August  8,  1900,  by  the  use  of  a 
dredge,  ana  was  continued  until  December  14,  1900,  when  the  season's  operationi 
ceased.  Work  was  resumed  on  April  10, 1901,  by  the  use  of  a  steam  drill.  A  second 
steam  drill  has  also  been  used  since  June  6,  1901.  The  work  of  excavation  was 
resumed  on  June  5,  1901.  The  contract  expires  December  1,  1901,  but  it  is  not 
expected  that  the  work  will  then  be  completed-  The  amount  of  material  removed 
during  the  fiscal  year  was  20,198  cubic  yards,  bank  measurement,  and  the  amount 
earned  by  the  contractor  was  $45,849.46.  The  material  being  removed  is  limestone 
bed  rock,  and  drilling  and  blasting  are  necessary  before  it  may  be  excavated.  The 
holes  are  drilled  at  the  corners  of  4-foot  squares,  and  the  number  of  hours  worked  by 
the  drills  was  5,310.  The  number  of  holes  drilled  was  13,367,  being  104,056  linear 
feet.    The  number  of  pounds  of  dynamite  used  was  96,821. 

During  the  fiscal  year  the  numbsr  of  hours  worked  by  the  drills  was  6,184  and  the 
number  of  holes  drilled  was  12,954,  being  101,859  linear  feet  The  number  of  pounds 
of  dynamite  used  was  94,734. 

Regarding  the  working  season  as  extending  from  May  1  to  December  1,  the  con- 
tract has  b^n  in  force  two  hundred  and  forty-seven  days,  this  being  62  per  cent  of 
the  total  time  until  the  expiration  of  the  contract  During  this  time  the  contractor 
has  earned  about  26  per  cent  of  the  total  amount  which  may  be  earned  under  this 
contract,  and  has  improved  by  dredging  about  30  per  cent  of  the  total  area.  The 
work  performed  is  still  incomplete,  however,  as  some  redrilling  and  dredging  and 
work  with  diver  and  derrick  s^jow  will  be  necessary  to  secure  the  requirea  depth. 
The  area  improved  by  drilling  and  blasting  is  about  40  per  cent  of  the  total  area. 

Item  B,  Between  the  lower  end  of  Lime  Kiln  crossing  and  Bar  point, — The  object  of 
this  improvement  was  to  do  such  work  as  would  contribute  to  making  a  channel 
depth  of  21  feet  for  a  width  of  600  feet  along  Bois  Blanc  Island  and  Hackett  ranges, 
and  of  500  feet  along  Amherstbuiig  reach.  The  least  depth  prior  to  improvement 
was  about  17.5  feet.  The  work  was  performed  by  a  dredging  plant  furnished  and 
operated  by  M.  Sullivan,  of  Detroit,  on  the  basis  of  "time  work'*  under  formal  con- 
tract dated  July  6, 1900;  a  dredging  plant  furnished  and  operated  by  James  B.  Don- 
nelly, of  Buffalo,  N.  Y.,  on  the  basis  of  "time  work"  under  oral  agreement,  two  der- 
rick scows  with  diving  outfits,  one  steam  drill,  and  one  tug,  all  operated  by  hired 
labor. 

The  Sullivan  dredge  worked  between  July  11,  1900,  and  December  4,  1900,  when 
the  contract  was  completed  on  account  of  the  ceasing  of  operations  for  the  season. 
The  area  improved  by  this  dredge  was  about  80,000  square  yanis,  located  along 
Amherstbuig  reach.  The  dredge  worked  l,209i  hours  at  $14.50  per  hour,  and  the 
amount  earned  by  the  contractor  was  $17,532.91.  The  amount  of  material  removed 
was  21,891  cubic  yards,  at  a  cost  to  the  United  States  of  80}  cents  per  cubic  yard  scow 
measurement  This  material  consisted  of  clay,  sand,  loose  stones,  and  bowlders,  and 
some  bed  rock.  Over  a  large  part  of  the  area  improved  it  was  necessary  to  scrape 
bed  rock  in  order  to  remove  this  material. 

The  Donnelly  dredge  worked  between  October  4,  1900,  and  December  4,  1900. 
The  area  improved  was  about  9,500  souare  yards,  situated  along  the  east  channel  line 
along  Bois  Blanc  Island  range.  The  aredge  worked  295^  hours  at  $9  per  hour,  and  the 
amount  earned  by  the  contractor  was  $2,657.25.  The  amount  of  material  removed 
was  10,175  cubic  yards,  at  a  cost  to  the  United  States  of  26.1  cents  per  cubic  yard, 
scow  measurement  This  material  consisted  of  sand,  clay,  gravel,  and  bowlders,  but 
no  bed  rock  was  found. 

The  two  derrick  scows  with  diving  outfits  were  operated  between  July  1, 1900,  and 
November  14,  1900,  when  one  derrick  scow  was  taken  from  the  work,  the  remaining 
derrick  scow  continuing  in  operation  imtil  December  5,  1900.  The  steam  drill  was 
used  between  July  1,  1900,  and  November  1,  1900,  and  the  tug  continued  in  service 
between  July  1,  1900,  and  Decemlxjr  6,  1900.  The  area  improved  by  this  plant 
operated  by  hired  labor  was  about  484,000  souare  yards  between  the  lower  end  of 
Lime  Kiln  crossing  and  a  point  about  one-half  mile  south  of  Bois  Blanc  Island. 
The  greater  part  of  the  work  performed,  however,  consisted  in  the  removal  of  bowl- 
ders thrown  up  by  the  Sullivan  dredge  along  Amherstburg  reach.  During  the  fiscal 
year  there  were  removed  by  the  derrick  scows  when  doing  this  work  4,012  bowlders, 
being  about  1,930  cubic  yards,  at  a  cost  to  the  United  States  of  $5.48  per  cubic  yard, 
scow  measurement 

During  the  month  of  April,  1901,  a  sweeping  raft,  derrick  scow  with  diving  outfit, 
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and  steam  launch,  all  operated  by  hired  labor,  were  eneaged  in  locating  and  removing 
obstructions  to  navigation  between  the  north  end  of  Lime  Kiln  crossing  and  tlie 
south  end  of  Bois  Blanc  Island.  This  work  was  performed  at  a  cost  to  tne  United 
States  of  $583.50. 

During  the  months  of  May  and  June  the  plant  operated  by  hired  labor  was 
engaged  im  removing  bowlders  projecting  above  a  depth  of  21  feet  in  that  part  of  the 
west  half  of  the  600-foot  channel  along  Grosse  Isle,  south  channel  range,  which  is 
not  included  within  the  limits  of  the  present  contract.  The  area  cleared  to  21  feet 
depth  is  about  115,000  square  yards.  The  least  depth  within  this  area  prior  to 
improvement  was  about  19  feet.  During  the  progress  of  this  work  129  bowlders 
were  removed,  being  about  110  cubic  yards.  Tne  number  of  pounds  of  dynamite 
used  was  150.    This  work  was  performed  at  a  cost  to  the  United  States  of  about  $1,400. 

During  the  month  of  May,  1901,  a  channel  250  feet  wide  was  cleared  to  a  depth  of 
13  feet,  to  the  west  of  the  area  under  improvement  at  Lime  Kiln  crossing.  The 
object  of  this  improvement  is  to  permit  light-draft  vessels  to  pass  to  the  west  of  the 
work  in  progress,  and  thus  lessen  the  danger  of  collision,  which  is  liable  to  happen 
at  this  place,  owing  to  the  narrow  channel  and  strong  cross  currents.  This  work  was 
performed  by  the  plant  operated  by  hired  labor,  at  a  cost  to  the  United  States  of 
about  $150. 

Amherstburg  reach, — ^The  contract  here  in  force  provides  for  a  clear  depth  of  21  feet 
for  a  vddth  of  500  feet  and  a  length  of  channel  of  about  4,500  feet.  The  least  depth 
prior  to  improvement  was  about  16.5  feet.  This  work  is  being  performed  by  M.  Sul- 
livan, of  Detroit,  under  formal  contract  dated  June  6,  1901.  The  contract  price  for 
this  work  is  $2.90  per  cubic  yard,  bank  measurement,  and  the  maximum  cost  of  this 
improvement  is  $284,200. 

Work  under  this  contract  was  commenced  June  4,  1901,  and  the  contract  expires 
December  1,  1902.  The  amount  of  material  removed  was  3,986  cubic  yards  and  the 
amount  earned  by  the  contractor  was  $11,559.40.  The  material  removed  consisted 
of  day,  sand,  loose  stones,  and  bowlders.  Drilling  and  blasting  were  not  necessary 
in  order  to  remove  this  material.  A  large  amount  of  limestone  and  bed  rock  will, 
however,  be  removed  under  this  contract  and  the  work  of  drilling  and  blasting  this 
material  was  commenced  on  June  19,  1901.  The  holes  were  drill^  at  the  comers  of 
4-foot  squares  and  the  drill  worked  one  hundred  and  eighty-two  hours.  The  number 
of  holes  drilled  was  276,  being  1,104  linear  feet.  The  number  of  pounds  of  dynamite 
used  was  1,182. 

The  following  is  a  r^sum6  of  the  work  performed  under  the  several  improvements 
and  the  cost  to  the  United  States: 


Location. 

Contractor. 

Nature  of  contract. 

Cubic 
yards. 

Cost. 

Foot  of  FightiDg  Islaiid 

range. 

Edward  J.  Hingston. . 
Buffalo  Dredging  Co. . 
Hired  labor 

Time  work  of  dredging 

plant. 
Bank  measurement 

10,108 
82,846 

-  110 
20.198 
10. 175 

21,891 

-  1.930 
3,980 

12,880.95 

62,997.13 

1,400.00 

Idme  Kiln  croflslng 

James  B.  Donnelly  . . . 
.....do 

Bank  measurement 

Time  work  of  dredging 

plant. 
do 

•  45,849.46 

•  2,657.25 

'     17, 532. 91 

Between  the  lower  end  of 

Lime  Kiln  crossing  and 
Bar  point. 

M.Sullivan 

Hired  labor 

10, 575. 00 

AmherHtbQi^  reach 

M.  Sullivan 

Bank  measurement 

•     11,559.40 

Total 

100,744 

154,952.10 

1 

As  a  result  of  these  several  improvements  the  present  condition  of  the  channel  is 
as  follows:  There  is  a  clear  depth  of  21  feet  for  a  width  of  600  feet  (300  feet  each  side 
of  the  sailing  line)  from  Detroit  to  the  head  of  Ballards  reef.  Through  Ballards 
reef  to  Lime  Kiln  crossing  there  is  a  clear  depth  of  21  feet  for  a  width  of  300  feet 
east  of  the  range  line  and  a  contract  now  in  force  providing  for  a  clear  depth  of  21 
feet  for  a  width  of  300  feet  west  of  the  range  line,  but  no  part  of  this  additional  width 
is  yet  available  to  navigation.  Along  the  Lime  Kiln  crossing  range  there  is  a  clear 
depth  of  19  feet  for  a  width  of  440  feet,  with  a  contract  in  force  providing  for  the 
clearing  to  21  feet  depth  of  an  additional  160  feet  to  the  westward,  but  no  part  of  this 
additional  width  is  yd  available  to  navigation.  At  Lime  Kiln  crossing  tnere  is  also 
a  channel  250  feet  wide  cleared  to  a  depth  of  13  feet  to  the  west  of  the  area  under 
improvement.  From  the  lower  end  of  the  Lime  Kiln  crossing  to  a  point  one-half 
mile  south  of  Bois  Blanc  Island  there  is  a  clear  depth  of  19  feet  for  widths  varying 
from  280  feet  along  Amherstburg  reach  to  500  feet  along  Bois  Blimc  Island  and 
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^JSackett  ranges.  There  is  a  contract  in  force  providing  for  a  "clear  depth"  of  21 
"feet  for  a  width  of  500  feet  throughout  the  greater  part  of  the  length  of  Amhersthurg 
reach.  For  one-half  mile  south  of  Bois  Blanc  Island  to  Bar  point  there  is  a  clear 
depth  of  21  feet  for  a  width  of  600  feet,  and  from  Bar  point  to  Detroit  River  light- 
house there  is  a  clear  depth  of  20  feet  for  a  width  of  800  feet. 

In  this  report,  when  depth  of  water  is  mentioned,  the  plane  of  reference  is  a  water 
surface  corresponding  to  a  stjige  of  water  at  Lake  Krie  of  572.50  feet  above  mean  tide 
at  New  York,  except  as  relating  to  the  contract  now  in  force  at  Amhersthurg  Keach, 
where  the  plane  of  reference  is  1  foot  lower. 

^iweys. — During  the  months  of  September,  Octol)er,  and  November,  1900,  8urve3r8 
for  a  new  channel  at  the  mouth  of  the  Detroit  River  were  made  along  the  routes  des- 
ignated as  "Plan  B"  and  "Plan  C"  in  your  report  to  the  Chief  of  Engineers  dated 
May  29,  1900.  The  object  of  these  surveys  was  to  obtain  soundings  that  would  ena- 
ble a  more  accurate  estimate  being  made  of  the  amount  of  material  to  be  removed. 
The  area  covered  by  these  surveys  was  700  feet  wide  and  32.000  feet  long  at  "Plan  B," 
and  46,300  feet  long  at  "Plan  0."  While  making  these  surveys  106,100  soundings 
were  taken  at  a  cost  of  $1,765,  being  1^^  cents  per  sounding!  A  detailed  report 
giving  results  and  estimates  based  on  these  surveys  was  submitted  under  date  of 
Deceinl)er  24,1900.  The  estimated  cost  of  a  21 -foot  channel  along  "Plan  B"  was 
$7,606,060,  and  along  "Plan  C"  $9,913,871,  the  width  of  channel  in  each  case  being 
600  feet. 

During  the  month  of  December,  1900,  a  survey  was  made  at  Section  2 — Lime  Kiln 
Crossing— to  show  change  due  to  improvement.  These  soundings  were  taken  from 
the  swei'[)ing  raft  at  the  comers  of  10-foot  squares,  the  sweeping  raft  being  anchored 
in  the  desired  positions.  During  this  survey  1,911  soundings  were  taken  at  a  cost  of 
$59,  being  3^  cents  per  sounding. 

During  the  months  of  January  and  February,  1901,  ice  surveys  were  made,  to  show 
changes  due  to  recent  improvements,  both  as  regards  the  excavation  and  disnosal  of 
material  during  recent  improvements.  A  survey  w^as  also  made  to  better  aevelop 
the  channel  l^iding  to  Wyandotte,  Mich.  The  number  of  soundings  taken  was 
54,525,  at  a  cost  of  $855,  being  lA  cents  per  sounding. 

The  oflSce  work  of  reducing  the  soundings  taken  when  making  these  several  sur- 
veys to  the  plane  of  reference  and  of  plotting?  the  reduced  soimdings  on  tracing  linen 
has  been  completed  and  the  tracings  transmitted. 

An  investigation  was  made  to  determine  what  surveys  were  necessary  prelim- 
inary to  an  improvement  with  a  view  to  "obtaining  a  sufficient  depth  of  water  in 
the  channel -to  the  west  of  Grosse  Isle"  as  called  for  oy  act  of  Congress  dated  June  6, 
1900.  A  report  showing  the  industries  that  would  be  affected  by  such  improvement 
was  submitted  under  date  of  October  10,  1900.  The  surveys  answering  the  purpose 
of  this  act  of  Congress  were  made  during  the  months  of  October  and  November,  1900, 
and  February,  1901. 

Triangxilation.—The  system  of  triangulation  was  extended  from  the  south  end  of 
Groase  Isle  to  the  vicinity  of  Trenton,  along  the  Trenton  channel  of  the  Detroit 
River.  Fifteen  new  triangulation  stations  were  established  and  their  coordinates 
computed.  The  marks  for  some  of  these  stations  are,  however,  of  only  a  temporary 
nature. 

Water-gauge  readinas, — ^Water-gauge  readings  are  now  being  taken  at  half-hourly 
intervals  at  Sandwich  coal  dock  and  at  Smith's  coal  dock,  just  south  of  Detroit,  for 
the  purpose  of  determining  the  slope  in  the  river  between  these  points  and  Lake 
Erie.  It  is  the  intention  to  continue  these  readings  throughout  the  season.  The 
object  of  this  work  is  to  obtain  sufficient  data  to  enable  signals  being  posted  at  these 
pomts  indiciiting  to  vessel  captains  the  safe  navigable  depth  in  the  lower  reaches  of 
the  Detroit  River  at  all  stages  of  water  and  under  all  conditions  of  weather. 

The  automatic  water  gauge  at  the  mouth  of  the  Detroit  River  has  been  attended  to 
rejxularly  during  the  year,  and  the  record  derived  therefrom  has  been  reduced.  The 
following  are  the  elevations  above  mean  tide  at  New  York,  of  the  mean  stage  for  the 
several  months: 


Date. 


Elevation. 


1900. 

July 

August 

September 

October 

November 

Decemlx»r 


572. 34 
57  J.  3l> 

571.80 
571.32 


Bate. 


571.36      Jim.' 


Jannary . . 
Febniary . 

Mari'h 

April 

May 


1901. 


Blevatlon. 


571.34 
570.96 
570.80 
571.16 
671.33 
671,80 
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The  highest  stage  of  water  during  the  year  was  at  an  elevation  of  574.03  feet,  on 
September  12,  1900,  and  the  lowest  stage  was  at  an  elevation  of  567.30,  on  November 
21, 1900.  The  greatest  variation  during  the  vear  was,  therefore,  6. 73  feet.  The  great- 
est variation  during  one  day  was  on  September  12,  1900,  when  the  stage  varied  5.83 
feet.  Also,  on  November  21,  1900,  the  stage  varied  5.63  feet,  and  again  on  December 
9,  1900,  the  fluctuation  was  4.13  feet  These  extreme  fluctuations  in  the  stage  of 
water  were  all  due  to  heavy  gales. 

Very  respectfully,  your  obedient  servant,  Chas.  Y.  Dixon, 

Col.  G.  J.  Lydrceer,    *  Assistant  Engineer. 

Corps  of  Engineers,  U.  S.  A, 


P  P  8. 


REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

WRECK  OF  SCHOONER  LEADER. 

This  vessel,  loaded  with  coal  dust,  was  sunk  by  collision  in  the  main 
channel  of  the  Detroit  River  near  the  head  of  Belle  Isle,  and  the  wreck 
was  a  dangerous  obstruction  to  navigation.  It  was  so  reported  from 
this  office  August  27,  and  an  allotment  of  $2,500  to  pay  the  expenses  of 
removing  it  was  duly  made  September  1, 1900.  The  work  or  removal 
was  done  under  formal  contract  by  John  B.  Quinn  &  Co.,  of  Detroit, 
Mich.,  for  the  lump  sum  of  $1,760.  Operations  under  this  contract 
were  in  progress  from  October  3  to  November  3,  when  the  locality  was 
carefully  examined  with  sweeping  raft  and  the  channel  found  clear  of 
all  obstructions  to  the  prescribe  depth  of  21  feet.  The  work  con- 
sisted in  blasting  the  wreck  with  dynamite  and  removing  the  pieces 
by  derrick  boat  and  dredge.  Nothing  of  value  was  recovered  from  the 
wreck. 

The  total  cost  of  removal  was  $2,050.06,  viz,  $1,750  paid  to  contractor. 
$235  for  superintendence  and  engineering,  $65.06  for  advertising  ana 
job  printing.  The  unexpended  balance  of  the  allotment  was  $449.94, 
and  this  was  duly  deposited  with  the  assistant  treasurer  of  the  United 
States,  at  Chicago,  111.,  to  credit  of  the  Treasurer  of  the  United  States, 
December  21,  1900. 

WRECKS  OF  SCHOONERS  FONTANA  AND  MARTIN. 

These  two  vessels,  both  loaded  with  iron  ore,  were  sunk  by  collision 
in  the  so-called  rapids  at  the  head  of  St.  Clair  River,  the  former 
August  4,  1900,  ana  the  latter  September  21,  1900.  The  two  wrecks 
lay  about  1,250  feet  apart,  in  a  rapid  current,  and  combined  to  make 
the  navigable  conditions  critically  dangerous.  Prompt  measures  were 
accordingly  taken  for  their  removal,  and  provisional  allotments  aggre- 
gating $11,200  were  made  for  that  purpose,  viz,  $10,000  for  the  Mon- 
tana and  $1,200  for  the  Ma/rtin. 

The  work  of  removing  these  wrecks  was  in  progress  from  September 
23  to  November  20,  1900,  when  careful  examinations  were  made  with 
sweeping  bars  and  no  obstructions  found  within  25  feet  of  the  water 
surface  at  the  site  of  Fontana  and  22  feet  at  the  Martin,  Operations 
on  the  Fontana  consisted  in  blasting  the  hull  with  dynamite  and  clean- 
ing air  debris  to  a  depth  of  25  feet  with  a  powerful  dredge.  Operations 
connected  with  the  Martin  consisted  in  tearing  away  spars,  rigging, 
etc.,  but  it  was  not  necessary  to  do  any  work  on  the  null  because  the 
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clear  depth  of  water  over  it  was  found  to  be  not  less  than  22  feet.  In 
addition  to  work  on  the  wrecks,  a  special  system  of  day  and  night  marks 
were  established  and  an  active  patrol  service  maintained  in  order  to 
regulate  the  movements  of  vessels  passing  through  the  obstructed 
channel  and  to  enforce  observance  or  certain  temporary  rules  which 
were  promulgated  by  printed  notice  September  24,  1900,  as  follows: 

notigb  to  veb8bl  masters. 

United  States  Engineer  Office, 

Detroit,  Mich.,  September  £4f  1000. 

Under  the  provisions  of  the  river  and  harbor  act  of  March  3,  1899,  the  Secretary 
of  War  of  the  United  States  has  assumed  control  of  the  removal  of  the  wrecked 
schooners  Fontana  and  Martin  sX  the  head  of  St.  Clair  River,  and  the  following  direc- 
tions must  be  strictly  observed  by  all  vessels  approaching  and  passing  the  locality: 

Steamers  with  more  than  one  schooner  in  tow  will  be  required  to  take  a  tug  to 
assist  in  passing  the  wrecks  or  break-up. 

Boats  will  not  be  allowed  to  meet  or  pass  each  other  within  one-half  mile  of  wrecks, 
downbound  having  right  of  way. 

DOWNBOUin)  BOATS. 

Downbound  boats  will  not  be  permitted  to  pass  the  wrecks  at  night.  Boats  arriv- 
ing at  the  light-ship  after  5.30  p.  m.,  standard  time,  will  come  to  anchor  above  the 
liglit-ship,  leaving  a  clear  passa^  for  upbound  craft,  and  thereafter  boats  will  arrange 
themselves  in  order  of  their  arrival ;  a  boat  will  not  pass  another  at  anchor  below 
her.  At  daylight,  boats  will  pass  down  the  river  in  order  of  their  arrival  at  anchor- 
age ground,  downbound  boats  having  contmuous  right  of  way  until  the  entire  fleet 
has  passed. 

The  following  sailing  directions  will  apply  to  downbound  craft:  Keep  to  westward 
of  Fort  Gratiot  range  to  pass  clear  of  Fantcma  and  when  abreast  of  her  nead  on  Bots- 
ford's  elevator. 

UFBOUND  BOATS. 

In  all  cases,  upbound  boats  will  check  and  wait  below  Fort  Gratiot  front  range 
light  for  any  downboimd  boats  below  the  light-ship  to  pass. 

Downbound  boats,  ^hich  are  not  allowed  to  pass  at  all  during  the  night,  will  have 
light  of  way  in  the  morning  until  the  fleet  has  passed  down,  and'  upbound  boats 
must  stay  below  Fort  Gratiot  front  range  light  until  notified  that  downbound  fleet 
has  passed,  when  they  wiU  proceed  in  order  of  arrival. 

Sailing  directions  for  upbound  boats:  Keep  on  Fort  Gratiot  range  till  abreast  of 
the  Martin^  then  starboard  wheel  to  pass  clear  of  Fontana  and  head  on  light-ship. 
Black  buoy  opposite  light-house  marks  limit  of  20-foot  depth  and  all  vessels  may 
saiely  lay  a  direct  course  from  this  buoy  to  the  light-ship. 

Upbound  passage  is  possible  to  east  of  Fontana  if  boats  keep  well  to  the  eastward, 
where  de^  water  will  oe  found  close  to  the  Canadian  shore  in  immediate  vicinity  of 
wrecks.  This  course  is  necessary  oecause  of  the  strong  current  setting  from  Canaaian 
shore  toward  the  Fontana, 

United  States  patrol  tugs  are  stationed  above  and  below,  and  such  further  instruc- 
tions  as  may  be  commumcated  from  them  must  be  observed. 

G.  J.  Lydbcker, 
Lieut.  Col.,  Corps  of  Engineers,  U.  S.  A. 

Shortly  after  navigation  opened  in  the  spring  of  1901  it  was  repre- 
sented that  several  vessels  touched  on  some  obstruction  in  the  vicinity 
of  the  wreck  of  the  Ma/rtin,  and  the  locality  was  therefore  carefully 
swept  again  with  suspended  bars  May  20-23,  1901,  but  no  evidence  of 
any  obstruction  above  a  depth  of  24  feet  could  be  found.  Some  inter- 
esting features  were  notea  in  connection  with  this  examination,  and 
reported  by  Mr.  E.  S.  Wheeler,  assistant  engineer,  as  follows: 

"Under  your  instructions  I  proceeded  with  the  steamer  Hancock  to  Port  Huron, 
arriving  there  on  the  20th  ultimo.  A  bar  of  railroad  iron  was  procured  and  slung 
over  the  side  of  the  Hancock.  The  bar  was  held  by  a  line  at  each  end.  These  were 
kept  vertical  by  a  line  running  from  the  upstream  end  of  the  bar  to  the  bow  of  the 
boat,  about  50  feet.  The  Hancock  was  anchored  with  a  line  about  600  feet  long,  so 
that  she  could  be  swung  from  side  to  side  over  the  wreck  by  means  of  her  rudder. 
It  was  noticed  that  when  in  the  strongest  current  the  upstream  end  of  the  bar  would 
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sink  only  to  15  or  16  feet;  the  downstream  end  would  sink  to  28  feet.  The  lowei 
cind  of  the  bar  was  bent  so  that  when  in  this  position  about  8  feet  of  it  would  be  very 
nearly  horizontal.  The  bar  was  first  swung  at  a  depth  of  28  feet,  until  the  wreck  was 
found.  The  bar  was  then  raised  to  22  feet  and  swung  over  the  entire  wreck  without 
touching  anything.  Soundings  were  taken  with  a  l€»d  line  to  the  deck  of  the  boat. 
They  varied  in  d^th  from  25  feet  at  the  stem  to  40  feet  near  the  bow.  They  are  shown 
on  the  accompanying  sketch.  The  swift  current  made  soundings  quite  difficult,  the 
line  being  often  entan^ed  in  the  wreck.  Two  leads  and  a  line  were  lost.  A  small 
anchor  was  also  lost.  The  work  was  completed  May  23.  The  shallowest  part  found 
on  the  wreck  was  24  feet  deep.  It  is,  therefore,  no  obstruction  to  navigation. 
******  ih 

"In  swinging  the  Hanx^ock  from  side  to  side  it  was  noticed  that  when  she  passed 
over  the  wreck  a  slight  jar  or  shock  was  felt  and  there  was  a  tendency  to  change  her 
direction.  This  was  probably  due  to  a  difference  in  the  strength  and  direction  of  the 
current  on  the  two  sides  of  the  wreck. 

"  Tlie  Hancock  was  drawing  only  7  feet.  It  is  probable  that  a  boat  of  deep  draft 
would  feel  this  chan^  in  the  current  much  stronger,  and  possibly  enough  to  cause 
the  master  to  think  that  his  boat  had  touched  the  wreck.  This  is  the  only  explana- 
tion that  can  be  suggested  for  the  recent  reported  groun<iinj^.  It  is  noticed  that  all 
boats  that  reported  grounding  passed  on  over  the  wreck  without  difficulty." 
»  »  »  *  *  *  '        * 

The  total  expenditure  made  in  connectioii  with  operations  on  these 
wrecks  is  as  follows: 

For  Fontana: 

Paid  to  contractor 17,000.00 

Miscellaneous  bills  for  services  and  supplies 862. 35 

Pay  rolls  for  superintendence  and  engmeering 426. 16 

$8, 288. 61 

For  Martin: 

Miscellaneous  bills  for  services  and  supplies 710. 19 

Pay  rolls  for  superintendence  and  engmeering 899. 70 

1,109.89 

9, 398. 40 
In  addition  there  are  outstanding  claims  aggregating  $3,426.0()  on 
account  of  w(5rk  connected  with  the  removal  of  the  Martin  wreck  and 
for  tug  service  furnished  for  patrol  duty  in  regulating  movements  of 
passing  vessels;  but  these  claims  are  considered  as  unreasonable  and 
exorbitant  in  some  of  their  items,  and  their  settlement  has  therefore 
been  delayed.  It  is  probable  that  the  available  balance  of  allotments 
($1,801.60)  will  be  applied  toward  the  settlement  of  these  claims  when 
they  are  finally  and  satisfactorily  adjusted. 


P  Pg. 

PRELIMINARY  REPORT  ON  SURVEY  OF  WATERS  CONNECTING  LAKES 
SUPERIOR  AND  HURON,  INCLUDING  HAY  LAKE  CHANNEL,  ST. 
MARYS  RIVER,  WITH  A  VIEW  TO  SECURING  A  CHANNEL  21  FEET 
DEEP. 

[Printed  in  House  Doc.  No.  128,  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  December  i,  1900, 
Sir:  The  item  of  the  river  and  harbor  act  approved  March  3,  1899, 
making  appropriation  for  the  improvement  of  Hay  Lake  channel,  St. 
Marys  River,  Michigan,  contained  the  further  provision: 

That  the  Secretanr  of  War  shall  cause  to  be  made  and  reported,  as  early  as  prac- 
ticable, a  survey  of  the  connecting  waters  between  Lakes  Superior  ana  Huron, 
including  Hav  Lake  channel,  with  a  plan  and  estimate  of  the  cost  of  such  improve- 
ments as  will  secure  a  safe  and  convenient  channel  21  feet  deep  between  said  lakes, 
the  expense  of  which  shall  be  i>aid  from  the  said  appropriation  for  improving  Uay 
Lake  channel. 
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The  project  involved  in  the  plan  and  estimate  thus  provided  for  is  of 
considerable  niagnitude,  and  further  work  in  both  office  and  field  is 
needed;  but,  with  a  view  to  presenting  this  important  matter  to  Congress 
as  soon  as  practicable,  I  have  the  honor  to  submit  the  accompanying 
copy  of  a  preliminary  report  on  the  subject,  dated  June  4,  1900,  by 
the  local  officer,  Lieut  Col.  G.  J.  Lydecker,  Corps  of  Engineers.  An 
outline  is  given  of  the  alternate  plans  for  improvement  that  will  be 
discussed  at  length  in  the  final  report,  which  will  also  be  submitted 
during  the  present  session  of  Congress.  The  maximum  total  cost  of 
the  works  to  be  proposed  is  now  estimated  at  $9,000,000.  It  is  not 
unlikely  that  these  figures  may  be  materially  reduced  by  a  further 
study  of  the  complicated  questions  involved,  but  in  the  opinion  of  the 
local  officer  no  less  radical  improvement  will  meet  the  demands  of  the 
St.  MaiTS  River  commerce. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.^  Chi^  of  EtMmeers^ 

„      ^  U.  &  Army. 

Hon.  EuHU  Root, 

Secretary  of  War. 


BBFOBT  OF  UBITr.  OOL.  O.  J.  LTDEOKEB    OOBFS  OF  ENGIinfiEBS. 

United  States  Engineeb  Office, 

Detroit,  Mch.^  Jv/ae  4  1900. 
General:  I  have  the  honor  to  submit  the  following,  as  a  prelimi- 
nary report,  in  relation  to  survey,  plan,  and  estimate  for  securing  a 
channel  21  leet  deep  through  the  St.  Marys  River,  Michigan,  as  caUed 
for  by  the  following  extract  from  the  river  and  harbor  act  of  March 
8, 1899: 
Improving  B[ay  Lake  Channel,  St.  Marys  River:     »    »    • 

Provided  fuHher,  Thafc  the  Secretary  of  War  shall  cause  to  be  niade  and  reported  as 
early  as  practicable  a  sorvey  of  the  connecting  waters  between  lakes  Superior  and 
Huron,  including  Hay  Lake  Channel,  with  a  plan  and  estimate  of  the  cost  of  such 
improvement  as  will  secure  a  safe  and  convenient  channel  twenty-one  feet  deep 
between  said  lakes,  the  expense  of  which  shall  be  paid  from  the  said  appropriation 
for  improviog  Hay  Lake  Channel. 

Field  work  on  the  required  survey  was  in  progress  during  the  sum- 
mer and  fall  of  1899  and  part  of  the  past  winter,  and  a  great  deal  of 
office  work  has  been  applied  to  the  reduction  and  study  of  the  data 
thus  obtained;  but  further  work  in  both  office  and  field  is  needed 
before  a  full  and  exhaustive  report  can  be  prepared  in  relation  to  the 
important  subject  that  is  to  be  considered.  Enough  has  been  done, 
however,  to  permit  the  presentation  of  a  statement  that  will  outline 
the  present  general  condition  of  the  navigable  channel  through  the  St. 
Marys  River  via  Hay  Lake  and  indicate  the  way  in  which  the  desired 
improvement  may  be  secured,  together  with  approximate  estimates  of 
cost. 

The  distance  between  Lakes  Superior  and  Huron  by  way  of  the 
channel  referred  to  above  is  64  mnes;  but  the  existing  channel  is  a 
reasonably  safe  and  convenient  one,  with  a  depth  of  21  feet  or  more 
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in  two  sections  of  the  river,  aggregating  30  miles  in  length,  or  nearly 
one-half  of  the  total  distance — viz,  the  upper  section,  14  miles  long, 
extending  from  Lake  Superior  to  the  head  of  the  St.  Marys  Falls  Canal 
at  Sault  Ste.  Marie,  Mich.,  and  the  lower  section,  16  miles  long, 
extending  from  Point  aux  Frenes  at  the  foot  of  Mud  Lake  to  Lake 
Huron.  The  intermediate  section,  included  between  the  head  of  the 
canal  and  Point  aux  Frenes,  is  34  miles,  and  extensive  improvements 
will  be  required  in  this  division  in  order  to  "secure  a  safe  and  con- 
venient channel  21  feet  deep."  Two  plans  of  improvement  have  been 
sut^gcsted,  and  the  two  outline  maps'  submittea  herewith  will  prob- 
ably suffice  to  illustrate  their  distinctive  features. 

In  this  part  of  the  river  there  are  about  14  miles  of  dredged  channel, 
12  miles  of  which  have  a  width  of  only  300  feet,  and  there  are  several 
dangerous  angles  in  the  channel.  It  is  very  evident  that  the  channel  in 
its  present  condition  is  neither  safe  nor  convenient  for  the  amount  and 
character  of  traffic  now  passing  through  it.  The  project  under  which 
these  improvements  were  made  called  for  a  deptn  of  20  fe'et  at  mean 
stage  of  water,  this  stage  having  been  deduced  from  records  of  gauge 
readings  from  1870  to  1890,  a  period  of  twenty  years;  but  during  the 
past  eight  years  the  actual  stage  of  water  has  been  continuously  l^low 
that  mean  stage  by  as  much  as  from  1  to  2  feet  generally,  and  occasion- 
ally even  3  feet.  The  actual  depth  of  improved  channels  is  therefore 
found  to  be  from  18  to  19  feet  onlv,  and  in  order  to  obtain  a  low-water 
depth  of  21  feet  these  channels  will  have  to  be  made  about  3  feet  deeper 
than  they  are  now. 

The  two  projects  of  improvement  that  have  been  considered  for  this 
part  of  the  river  are:  First,  to  remove  the  several  shoals  and  parts  of 
shoals  between  the  canal  and  the  upper  entrance  to  Hay  Lake  Channel, 
so  as  to  provide  a  channel  1,000  feet  wide  through  this  distance  of 
about  2  miles;  to  widen  the  various  sections  of  channel,  via  Little 
Rapids  Cut,  Hay  Lake,  Middle  Neebish,  Little  Mud  Lake,  Sailors 
Encampment,  and  Mud  Lake,  so  as  to  provide  a  least  width  of  600  feet 
and  a  clear  depth  of  21  feet  at  ordinary  low  water.  The  second  plan 
is  the  same  as  the  first  until  deep  water  is  reached  in  Hay  Lake,  viz, 
to  remove  shoals  between  St.  Marys  Falls  Canal  and  the  upper  entrance 
to  Hay  Lake,  and  widen  and  deepen  the  present  upper  entrance  chan- 
nel into  Hay  Lake  so  as  to  give  it  a  least  width  of  600  feet  and  clear 
depth  of  21  feet  at  low  water;  to  provide  a  new  outlet  channel  from 
Hay  Lake  to  Mud  Lake  via  the  West  Neebish,  giving  it  a  least  width 
of  300  feet  and  low-water  depth  of  21  feet;  and  to  deepen  the  old  chan- 
nel between  Hay  Lake  and  Mud  Lake  (via  the  Middle  Neebish)  to  21 
feet,  leaving  its  width  unchanged. 

Tne  cost  of  the  first,  or  Middle  Neebish.  project  has  been  estimated 
by  Assistant  Engineer  Benno  liohnert,  who  had  immediate  charge  of 
the  related  survevs,  at  $6,260,000  in  round  numbers;  and  of  the  second, 
or  combined  Miadle  and  West  Neebish  projects,  at  $6,750,000. 

In  addition  to  improving  the  open  river  section  in  substantial  con- 
formity to  one  of  the  foregoing  projects,  further  improvements  of  the 
St.  Marys  Falls  Canal  are  needed  for  the  convenient  and  expeditious 
passage  of  the  existing  and  rapidl  v  increasing  commerce,  the  more  so  as 
the  size  of  vessels  engaged  in  this  commerce  is  also  increasing  very 
fast.  To  meet  these  conditions  a  project  has  been  studied  which  loo^ 
to  rebuilding  the  Weitzel  Lock  and  widening  the  canal  above  Uie  locks, 

'  A  single  map  containB  the  consolidated  data.  Not  reprinted;  printed  in  House 
Doc  No.  128,  Hfty-sixth  Congress,  second  session. 
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the  cost  of  which  has  been  estunated  by  Assistant  Engineer  Joseph 
Kipley,  general  superintendent  of  the  canal  and  engineer  in  local 
charee  of  St.  Mary's  river  improvements,  at  $3,000,000  in  round 
numbers. 

Summarizing  the  above,  it  appears  that  the  total  cost  of  securing 
such  safe  and  convenient  channel  as  is  indicated  by  Congress  will  be  in 
the  neighborhood  of  89,000,000,  according  to  either  of  the  projects 
herein  suggested,  and  it  is  believed  that  no  less  radical  improvement 
will  meet  the  demands  of  the  St.  Marys  River  commerce.  The  estimated 
cost  is  to  be  taken  as  a  maximum,  and  it  is  not  unlikely  that  it  may  be 
materially  reduced  by  further  study  of  the  complicated  questions 
involved  in  the  best  final  solution  of  the  problem. 

A  discussion  of  comparative  merits  of  the  alternate  projects  is  not 
considered  necessary  or  advisable  in  this  preliminary  statement,  but, 
considering  the  large  expenditure  that  will  attach  to  the  adoption  of 
either  one,  attention  is  invited  to  the  following  summary  indicating  the 
present  commerce  through  the  river  and  its  rapid  growth  during  the 
past  five  years. 


Calendar  year. 

Freight 

Tods. 

Valuation. 

1996 

16,002.580 
16,239.061 
18,982,756 
21.284,664 
26,265,810 

$169,575,129 
196.146,842 

1896 

1897 

218,286,927 

1898 

288.009,740 
281,864,760 

1899 

The  above  statistics  are  taken  from  the  official  records  of  traffic 
through  the  American  and  Canadian  canals  at  Sault  Ste.  Marie,  and 
do  not  include  any  purely  local  traffic  on  the  river. 
Very  respectfully,  your  obedient  servant, 

G.  J.  Lydeckbb, 
Lieut.  Col.^  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson^ 

Chief  of  Engineers^  U.  8.  A. 


P  P  lO. 

EXAMINATION  AND  SURVEY  OF  ST.  CLAIR  FLATS  CANAL,  MICHIGAN. 

[Printed  in  House  Doc  No.  234,  Fifty-aizth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  December  19^  1900. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copies  of  reports, 
dated,  respectively,  July  28  and  December  6, 1900,  with  map,^  by  Lieut. 
Col.  G.  J.  Lydecker,  Corps  of  En^neers,  upon  preliminary  examina- 
tion and  survey,  made  to  comply  with  the  provisions  of  the  emergency 
river  and  harbor  act  of  June  6, 1900,  of  St.  Clair  Flats  Canal,  Michigan, 
with  a  view  to  doubling  its  capacity. 

^  Not  reprinted;  printed  in  House  Doc.  No.  234,  Fifty-sixth  Gongren,  second  seesion. 
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The  actual  navigable  depth  now  prevailing  in  the  canal  daring  the 
season  of  navigation  does  not  exceed  19  feet,  while  the  width  of  the 
channel  dredged  to  the  20-foot  depth  between  revetments  is  onljr  about 
280  feet.  The  local  oflScer  states  that  the  sinking  of  a  vessel  in  this 
narrow  channel  would  cause  a  complete  blockade  of  deep-draft  navi- 
gation for  a  considerable  period,  and  that  the  liability  of  blockade 
would  be  very  much  reduced  and  the  passage  of  commerce  greatly 
fecilitated  were  the  capacity  of  the  canal  doubled. 

The  plan  of  improvement  presented  contemplates  the  dredging  of  a 
new  channel  300  leet  wide  and  parallel  to  the  present  canal,  tne  depth 
to  be  21  feet  at  low  water  in  order  to  have  a  clear  navigable  depth  of 
20  feet  at  tiiat  stage.  There  will  thus  be  afforded  separate  channels 
for  vessels  moving  in  opposite  directions.  The  cost  of  the  proposed 
improvement  is  estimatea  at  $330,000,  and  in  the  opinion  of  Colonel 
Lydecker  the  work  can  be  accomplished  without  exceeding  the  esti- 
mate given,  provided  it  be  done  with  a  single  appropriation  of  the 
amount  indicated  or  under  the  continuous-contract  system,  and  that 
under  such  conditions  it  could  be  completed  by  July  30,  1902. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig,  Oen,^  Chief  of  Engiv/u»r8^ 

U,  S.  Army. 
Elihu  Boot, 

Secretary  of  War. 


pbeliminabt  examination  of  st.  glaib  flats  oanal,  michigan,  with 
a  view  to  doubling  its  gapagitr. 

United  States  Engineer"  Offiob, 

De(/roit^  Mich.,  July  28,  1900. 

General:  Under  instructions  contained  in  Dei)artment  letter  of 
June  13, 1900, 1  have  the  honor  to  submit  the  following  report  respect- 
ing preuminary  examination  of  the  *^St.  Clair  Flats  Canal,  in  Lake 
St.  Clair:  With  a  view  to  doubling  the  capacity"  of  the  canaL  as 
required  hj  section  2  of  the  emergency  river  ana  harbor  act  of  June 
6,  1900.  No  allotment  from  the  appropriation  made  by  the  act  was 
necessary  for  the  examination,  report  to  that  effect  having  been  made 
in  my  telegram  to  the  Chief  of  Engineers  of  the  8th  instant. 

This  locality  is  perfectly  familiar  to  me,  and  no  further  examination 
could  make  it  more  so.  When  serving  as  assistant  to  Col.  T.  J.  Cram, 
Corps  of  Engineers,  U.  S.  A.,  in  1867-68, 1  made  the  detailed  survey 
on  which  the  location  of  the  present  canal  is  based,  and  after  making 
the  location  had  immediate  cna^e  of  the  work  of  construction  during 
the  first  year  of  its  progress.  For  the  past  five  years  the  canal  has 
formed  a  part  of  tne  river  and  harbor  district  in  my  charge,  and, 
being  only  a  few  miles  from  my  station  in  Detroit,  has  been  more 
immediately  under  my  personal  observation  than  any  other  work  in 
the  district.  During  two  recent  visits,  on  July  6  and  27, 1  made  care- 
ful examination  of  the  work,  and  am  fully  advised  as  to  its  present 
condition  in  every  respect. 

The  canal  extends  through  an  extensive  flat  at  the  mouth  of  the  main 
channel  of  the  St.  Clair  River,  and — as  an  integral  part  of  the  20-foot 
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ship  channel  between  Chicago,  Dulath,  and  Buffalo — forms  the  con- 
necting link  between  tiie  deep  waters  of  that  river  and  Lake  St. 
Clair.  The  width,  measured  from  face  to  face  of  the  lateral  dikes,  is 
292  feet,  but  the  width  of  dredged  channel  between  dikes  does  not 
exceed  260  feet. 

Through  this  narrow  channel,  which  is  about  H  miles  in  len^h,  all 
through  commerce  on  the  Great  Lakes  must  pass.  The  necessity  for 
increased  width  has  long  been  i*ecognized,  and  this  fact  has  been 
pointedly  suggested  in  my  annual  reports  for  1896  and  1899,  my  state- 
ment in  the  kst  report  (p.  2998)  being  as  follows: 

This  matter  is  of  such  importance  that  I  feel  jostified  in  taking^  the  exceptional 
course  of  su^esting  that  it  be  brought  to  the  attention  of  Congress  with  recommenda- 
tion that  action  be  taken  with  a  view  to  doubling  the  present  commercial  capacity  of 
channel  so  far  as  width  is  concerned. 

Shortly  after  that  view  was  expressed  the  imperative  necessity  for 
the  suggested  increase  in  width  was  strongly  accentuated  by  the  ground- 
ing of  the  tow  barge  John  Fritz  at  the  lower  entrance,  causing  a 
blockade  of  the  channel  by  which  the  passage  of  deep-draft  vessels 
was  made  impossible  for  a  period  of  about  one  and  one-half  days 
(December  4  to  6, 1899). 

There  is  no  record  in  any  department  of  the  Government  showing 
definitely  the  amount  of  conmaerce  passing  through  the  canal,  but  the 
records  of  the  United  States  custom-nouses  on  the  mkes  supplv  data  for 
a  reasonably  close  approximation.  In  this  way  it  has  been  aeduced  that 
the  total  freight  carried  by  vessels  which  passed  through  the  canal  during 
the  calendsfr  year  1898  was  about  35,000,000  tons.  The  Annual  Report 
of  the  Chief  of  Engineers  for  1899,  pages  3004:  to  8012,  contains  a  full 
explanation  of  the  manner  in  which  this  approximation  was  arrived 
at,  and  shows  in  great  detail  the  data  on  which  it  is  based.  In  the 
same  way,  and  from  data  of  the  same  character,  the  total  freight 
traffic  for  the  calendar  year  1899  has  been  estimated  at  over  36,000,000 
tons.  I  am  inclined  to  think  that  these  figures  may  be  a  little  too 
larg^e,  but  even  if  this  be  so,  they  represent  the  true  condition  of 
affairs  with  sufficient  accuracy  for  the  purpose  now  in  view.  Their 
reduction  to  the  greatest  permissible  extent  would  still  show  a  com- 
merce of  such  vast  proportions  as  would  justify  expenditures  on  the 
most  liberal  scale  for  any  work  needed  for  its  security  or  benefit. 
Even  a  duplication  of  expenditures  thus  far  made  on  this  canal  would 
be  insignincant  in  comparison  with  the  commercial  interests  involved, 
but  much  less  will  probably  suffice  for  doubling  its  capacity,  as  now 
proposed. 

For  the  reasons  above  indicated,  I  have  no  hesitation  in  reporting 
that  the  proposed  improvement  is  in  the  highest  degree  advisable.  The 
records  of  this  office  already  contain  sufficient  information  for  a  rea- 
sonably close  estimate  of  probable  cost,  but  a  little  work  in  extension 
of  surveys  alreadv  made  is  desirable  in  order  that  the  estimate  be  made 
as  exact  as  possible.  There  is  an  unexpended  balance  of  former  appro- 
priations for  improving  the  canal  available  for  paying  all  expenses  that 
will  attach  to  the  desired  survey. 

Very  respectfully,  your  obedient  servant, 

G.  J.  Lydegkeb, 
LiefiU.  Ool.^  Corps  of  Ervgmeers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  EngineetB^  U^  8.  A. 
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[Fint  indonement] 

Office  Chief  of  Engineebs, 

U.  S.  Arbit, 
July  SI,  1900. 
Respectfully  submitted  to  the  Secretary  of  War. 
This  report  relates  to  preluninary  examination  with  a  view  to  doub- 
ling the  capacity  of  the  so-called  St.  Glair  Flats  Canal,  Michigan, 
provided  for  in  the  emergency  river  and  harbor  act  approved  June 
6,1900. 

The  canal  is  about  a  mile  and  a  half  long,  but  the  width  of  dredged 
channel  between  the  dikes  does  not  exceed  260  feet.  The  commerce 
passing  through  this  narrow  channel  is  more  than  30,000,000  tons 
annually. 

The  necessity  for  the  suggested  increase  in  width  is  clearly  stated 
by  Colonel  Lydecker,  and  he  reports  that  the  proposed  improvement 
is  in  the  highest  degree  advisable.  I  recommend  that  the  necessary 
surveys  be  made  ana  an  estimate  of  cost  of  improvement  be  submitted.. 
The  expenses  connected  with  this  work  can  be  paid  from  the  balance 
rema'ning  from  former  appropriations  for  improving  St.  Clair  Flats 
CanaL 

John  M.  Wilson, 
Brig,  Oeii.,  Chief  of  EngmeerH^ 

U.  S.  Army. 

[Second  IndotBement] 

Wab  Department, 

July  31, 1900. 
Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War: 

John  C.  Scofield, 

Chief  Clerk. 


SURVEY  OF  ST.  GLAIR  PLATS  CANAL,  MICHIGAN,  WITH  A  VIEW  TO  DOUB- 
LING ITS  CAPAdTT. 

United  States  Enginbbr  Office, 

Detroit^  Mich.,  December  ff,  1900. 
Genei^al:  I  have  the  honor  to  submit  report  and  estimate  related  to 
a  survey  called  for  by  the  following  extmct  from  section  2  of  the 
emergency  river  and  harbor  act  approved  June  6,  1900,  viz : 

Michigan  *  *  *  St.  Clair  Flats  Canal,  in  I^ke  St.  Clair:  With  a  view  to 
doubling  the  capacity  of  the  so-called  St.  Clair  Flats  Canal. 

The  construction  of  this  canal  was  commenced  under  the  river  and 
harbor  act  of  March  2,  1867,  which  called  for — 

a  straij^ht  ship  canal  from  sufficiently  deep  water  at  the  mouth  of  the  South  Pass  of 
St.  Clair  River  *  *  *  to  deep  water  m  Lake  St.  Clair,  *  *  *  the  canal  to 
be  300  feet  wide  and  13  feet  deep  oelow  lowest  known  water,  with  sides  diked  and 
banked,  etc. 

The  canal  was  duly  completed  according  to  these  provisions,  at  a  cost 
of  $460,090,  and  opened  to  navigation  July  25, 1871.  Since  that  time 
the  navigable  depth  has  been  successively  increased,  first  from  13  to 
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16  feet,  then  to  18  feet,  and  finally  to  20  feet,  but  the  increased  depths 
relate  to  a  "mean  stage  of  water"  instead  of  the  lower  stage  contem- 
plated by  the  original  project,  and  the  result  is  that  the  actual  navi- 
gable depth  now  prevailing  during  the  season  of  navigation  does  not 
exceed  19  feet.  The  origmal  width  between  dikes  was  300  feet,  but 
that  width  was  subsequently  reduced  to  292  feet  by  new  sheet-pile 
revetments  on  the  channel  side  of  each  dike,  and  the  width  of  channel 
dredged  to  the  20-foot  depth  between  these  new  revetments  is  onl^ 
about  260  feet.  Therefore  the  present  navigable  width  of  channel  is 
only  a  little  more  than  four-fifths  of  what  it  was  in  1872;  but  in  the 
meantime  freight  traflSc  through  the  canal  has  increased  from  about 
3,000,000  to  40,000,000  tons  during  a  period  of  navigation  that  does  not 
exceed  eight  and  one-half  months  annually.  The  sinking  of  a  single 
vessel  in  fliis  narrow  channel  would  make  a  complete  blockade  of  deep- 
draft  navigation  for  a  considerable  period.  It  is  evident  that  the  liability 
of  blockade  will  Jt)e  very  much  reduced  and  the  passage  of  commerce 
greatly  facilitated  if  the  capacity  of  the  canal  be  doubled. 

There  are  two  ways  in  which  this  improvement  may  be  accomplished — 
(a)  by  removing  the  present  westerly  dike  of  the  canal  and  dredging 
so  as  to  increase  the  width  of  the  present  channel  to  600  feet;  (i)  by 
dredging  a  new  channel  300  feet  wide  parallel  to  the  present  canal, 
leaving  the  westerly  dike  in  place,  providing  separate  channels  for  ves- 
sels moving  in  opposite  directions,  and  if  one  of  the  channels  should 
become  obstmcted  the  other  would  be  available,  for  the  time  being, 
for  both  up  and  down  bound  traffic.  The  latter  is  believed  to  be  the 
better  plan.  The  location  of  the  canal  is  shown  on  the  following  sec- 
tion cut  from  the  chart  of  Lake  St.  Clair,  and  the  red-shadea  area 
indicates  the  limits  of  dredging  that  would  be  required  for  the  sug- 
gested plan  of  improvement.  This  area  has  been  carefully  surveyed, 
as  shown  on  the  inclosed  blue  print.  ^  It  is  proposed  to  make  the  cnan- 
nel  21  feet  deep  at  low  water,  in  order  to  have  a  clear  navigable  depth 
of  20  feet  at  that  stage.  The  total  amount  of  excavation  that  will  be 
needed  for  this  purpose  has  been  computed  to  be  1,446,036  cubic  yards, 
or,  in  round  numbers,  say  1,600,000  cubic  yards.  The  unit  cost  of 
this  work  should  not  exceed  14  cents  per  cubic  yard,  though  previous 
contracts  related  to  like  work  on  the  present  canal  range  from  12  to 
23  cents. 

In  order  to  make  a  convenient  entrance  from  and  to  the  channel  of 
the  St.  Clair  River  it  will  be  necessary  to  avoid  a  slope  on  the  easterly 
side  of  the  new  channel,  and  to  do  this  will  require  a  double  sheet-pile 
revetment  on  that  side  similar  to  that  on  both  sides  of  the  present 
canal;  but  it  is  my  opinion  that  the  westerly  side  of  the  new  channel 
will  not  need  any  revetment.  The  old  north  channel  of  the  south 
pass  of  the  St.  Clair  River  was  dredged  to  a  depth  of  13  feet  in  1868, 
and  a  careful  examination  of  that  channel,  which  was  made  when  the 
survey  was  in  progress  for  the  improvement  now  proposed,  showed 
that  the  mid-channel  depth  was  no  less  than  when  the  dredging  was 
completed,  more  than  forty  years  ago;  nor  were  any .  indications  of 
deposit  found  within  a  distance  of  2,000  feet  below  the  cut  then 
dredged.  The  location  of  this  old  cut  is  about  2,000  yards  from  the 
canal,  and  is  shown  on  the  foregoing  excerpt  from  the  chart  of  Lake 
St.  Clair. 

*  Not  printed. 
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The  estimated  cost  of  the  improvement  herein  contemplated  and 
recommended  is  ¥330,000,  as  follows : 

Dredging,  1,500,000  cubic  yards,  at  14  cents $210,000 

Sheetrpilerevetment,  7,500  linear  feet,  at  $12 90,000 

Contingencies  of  engineering,  office,  sapeiintendence,  etc.  (10  per  cent)..      30,000 

Total 330,000 

I  am  quite  satisfied  that  the  improvement  can  be  accomplished  with- 
out exceeding  the  cost  above  indicated,  provided  it  be  done  with  a  single 
appropriation  of  the  amount  above  indicated,  or  under  the  continuing- 
contract  system.  Under  such  conditions  it  is  believed  that  the  wort 
could  be  completed  by  July  30, 1902. 

Very  respectfully,  your  obedient  servant, 

G.  J.  Ltdeckeb, 
Lieut.  Col.y  Corps  of  jEngi/neera. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engvneers^  U.  8.  A» 


P  P  II. 

PRELIMINARY  EXAMINATION  OF  DETROIT  RIVER,  MICHIGAN.  WITH 
A  VIEW  TO  OBTAINING  SUFFICIENT  DEPTH  OF  WATER  IN  CHANNEL 
ON  WEST  SIDE  OF  GROSSE  ISLE. 

(Printed  in  House  Doc.  No.  82,  Fifty-sixth  Congresi,  second  ses8i<ni.l 

Office  of  the  Chief  of  Engineers, 

United  States  Armt, 
WasMngton^  November  19^  1900. 
Sm:  I  have  the  honor  to  submit  herewith  for  transmission  to  C!on- 
gress  copy  of  report,  dated  October  20,  1900,  by  Lieut.  Col.  G.  J. 
Lydecker,  Corps  of  En^neers,  upon  preliminary  examination  author- 
ized hj  the  emergency  river  and  narbor  act  approved  June  6, 1900,  of 
Detroit  River,  Michigan,  ^^  with  a  view  to  obtaining  a  sufficient  depth 
of  water  in  the  channel  on  the  west  side  of  Grosse  Isle." 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.^  Chitf  of  Mwmeers^ 
Hon.  Elihu  Root,  U.  8.  Army. 

Secretary  of  Wwr. 
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bxpobt  of  lieut.  col.  g.  j.  ltdeokeb,  oobfh  of  en6ineebs. 

United  States  Engineer  Office, 

Detroit^  Mich.^  October  20, 1900. 

General:  To  meet  the  requirements  of  the  river  and  harbor  act  of 
June  6,  1900, 1  have  the  honor  to  submit  the  following  report  on  pre- 
liminary examination  of  "  Detroit  River,  Michigan,  with  a  view  to 
obtaining  a  sufficient  depth  of  water  in  the  channel  on  the  west  side  of 
Grosse  file." 

This  channel  leaves  the  main  channel  of  the  Detroit  Biver  opposite 
the  village  of  Ecorse,  Mich.,  and  enters  Lake  Erie  at  the  foot  of 
Grosse  Isle,  the  distance  from  its  head  to  deep  water  in  the  lake  being 
about  16  miles.  A  railway  bridge,  with  double-swing  draw,  spans  the 
channel  just  below  the  city  of  Trenton,  about  8  miles  below  Elcorse. 
The  general  depth  of  channel  down  to  tne  bridge  is  over  20  feet,  and 
its  width,  between  contours  of  20-foot  depths,  ranges  from  300  to  1,000 
feet  within  these  limits.  Below  the  bridge  the  cnannel  is*  obstructed 
by  numerous  shoals,  and  can  be  safely  navigated  only  by  light-draft 
vessels:  for  this  reason  the  channel  west  of  Grosse  Isle  is  not  used  for 
througn  commerce,  nor  is  there  any  place  bordering  on  it  having  any 
consi&rable  local  commerce  by  water  at  present. 

The  principal  industries  are  at  the  cities  of  Wyandotte  and  Trenton, 
both  oi  whicn  are  above  the  railroad  bridge.  Wyandotte  has  a  popu- 
lation of  about  6,500,  the  principal  industrial  establishments  being  the 
Michigan  Alkali  Company  and  the  American  Shipbuilding  Company* 
The  alkali  company  is  reported  to  have  about  2,000  regular  employees 
and  the  shipbuilding  company  about  600.  The  total  freight  handled 
at  Wyandotte  annually  is  stated  to  be  about  800,000  tons,  the  in  ship- 
ments being  mainly  coal,  stone,  and  structural  steel,  and  the  out  ship- 
ments finished  products  of  the  alkali  works.  Four  large  steel  vessels 
have  been  built  at  the  shipyard  since  January  1, 1900. 

Trenton  has  a  population  of  about  1,200,  and  the  principal  local 
industries  are  the  Sibley  stone  quarries,  a  stave  factorjr,  and  a  flour 
mill.  About  350  men  are  employed  in  the  stone  quarries,  the  daily 
output  of  which  is  stated  to  be  about  1,600  tons;  the  stave  factory  is 
reported  to  employ  70  men. 

The  total  freight  handled  annually  at  Wyandotte  is  represented  as 
being  about  800.000  tons  and  at  Trenton  about  500,000  tons,  moat  of 
which  is  carried  Dv  the  Michigan  Central,  Michigan  Southern,  and  Lima 
and  Northern  railroads.  Two  small  steamers  are  engaged  in  regular 
local  river  traffic  during  the  season  of  navigation. 

The  depth  of  water  in  the  channel  west  of  Grosse  Isle  is  now  ample 
for  local  commerce  down  to  the  railroad  bridge.  To  obtain  the  same 
channel  depth  from  the  bridge  to  deep  water  m  Lake  Erie  would  be  a 
work  of  great  m^nitude,  and  the  cost  would  probably  be  several 
million  dollars.  Tne  expenditure  that  would  be  needed  to  open  up 
this  line  as  a  through  channel  of  deep  water,  for  local  commerce  only, 
is  believed  to  be  wholly  inadmissible  at  present  The  question  of 
making  it  a  through  channel  for  general  commerce  was  referred  to  in 
my  report  of  May  29,  1900,  in  relation  to  securing  a  safe  and  con- 
venient channel  21  feet  deep  from  Lake  Erie  to  Etetroit,  and  will  be 
further  discussed  in  a  more  full  and  complete  report  that  will  prob- 
ably be  submitted  for  consideration  during  the  next  session  of 
Congress. 
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I  am  of  the  opinion,  for  the  reasons  above  indicated,  that  nothing 
related  to  present  or  prospective  local  commerce  will  justify  any  deep- 
ening of  this  channel  at  this  time.  1  also  question  the  advisability  of 
adopting  it  as  a  through  line  of  interlake  commerce,  but,  as  herein- 
before indicated,  this  is  a  matter  that  will  be  dealt  with  in  another 
report. 

1  submit  herewith  reports  by  Assistant  Engineers  C.  Y.  Dixon  and 
B.  H.  Muehle,  which  contain  further  details  in  relation  to  this  matter. 
They  also  indicate  that  a  deepening  of  the  channel  was  not  the  real 
object  sought  by  those  who  were  active  in  having  the  item  to  which 
this  report  refers  placed  in  the  last  river  and  harbor  act;  but  that  a 
more  convenient  connection  with  the  through  channel  of  Detroit 
River  is  what  is  desired,  with  special  reference  to  providing  a  direct 
approach  around  the  head  of  Grosse  Isle  to  the  alkali  works  and  ship- 
yard at  Wyandotte.  Though  no  call  has  been  made  for  repbrt  on  such 
a  project,  1  beg  to  state  that  existing  commercial  interests  do  tfot,  in 
my  opinion,  justify  any  considerable  expenditure  for  that  purpose  at 
present. 

The  channel  and  the  general  conditions  now  existing,  are  shown  on 
the  published  lake  survey  chart  ^  of  Detroit  River,  a  part  of  which  is 
inclosed  herewith. 

Very  respectfully,  your  obedient  servant, 

(t.  J.  Ltdecker, 
Lieut.  Col.   Oorps  of  Erigmeera* 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engmeers^  U.  8.  A. 

[First  indonement] 

Offiob  Chief  of  Engineers, 
U.  S.  Army, 
October  26,  1900. 
Respectfully  submitted  to  the  Secretary  of  War,  concurring  in  the 
opinion  of  the  local  officer  that  improvement  of  the  locality  by  the 
General  Government,  in  the  manner  indicated  by  the  act  authorizing 
tiie  examination,  is  not  advisable. 

John  M.  Wilson, 
Brig.  Qen.^  Chief  of  Erwmeers^ 

tj.  S.  Army. 

[Beoond  indonement] 

War  Department, 

October  ^,  1900. 
The  views  of  the  local  officer,  as  concurred  in  by  the  Chief  of  Engi- 
neers, are  approved. 

Elihu  Root, 

Secretary  of  War. 

report  of  mr.  chas.  y.  dixon,  absibtant  anqineer. 

United  Statbs  Engineer  Office, 

AmhergUmrg,  Ontario^  October  10, 1900. 
Colonel:  In  accordance  with  your  verbal  instructions,  I  have  the  honor  to  submit 
the  following  report  as  to  the  population,  industries,  and  amount  of  freight  handled 
at  Wyandotte  and  Trenton,  >iich.,  that  would  be  affected  by  an  improvement  such 

*  Not  printed. 
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as  is  contemplated  by  the  act  of  Congrees  dated  June  6,  1900.  This  act  calls  for  an 
"examination  of  the  Detroit  River,  with  a  view  to  obtaining  a  sufficient  depth  of 
water  in  the  channel  on  the  west  side  of  Grosse  Isle." 

The  information  in  this  report  pertaining  to  Wvandotte  was  obtained  from  Mr. 
M.  R.  Bacon,  manager  of  the  Michigan  Alkali  Works,  and  Mr.  Creswell,  superin- 
tendent of  the  American  Shipbuilding  Company,  and  that  pertaining  to  Trenton, 
was  obtained  from  the  clerk  of  the  Sibley  stone  quarry. 

W)randotte  has  a  population  of  about  6,500,  and  tne  principal  industries  are  the 
Michigan  Alkali  Works  and  the  American  Shipbuilding  Company.  The  Michigan 
Alkali  Works  have  regularly  about  2,000  employees,  and  about  2,000  tons  of  freight 
are  handled  per  day.  This  freight  consists  of  stone  and  coal  shipped  in  and  the 
finished  product  from  the  works  which  is  shipped  out. 

The  American  Ship  Building  Company  have  about  500  employees,  mostly  skilled 
labor,  and  during  the  past  year  9,000  tons  of  steel  and  2,600  tons  of  coal  were  shipped 
in.    Four  vessels  have  been  built  since  January  1,  1900. 

Trenton  has  a  population  of  about  1,200,  and  the  principal  industries  now  are  the 
Sibley  stone  quarry,  a  stave  factory,  and  a  flour  mill.  Salt  works  are  also  about  to 
be  started  under  tne  same  management  aa  the  stone  quarry. 

The  Sibley  stone  quarry  employs  about  350  men,  and  snip  out  1,500  tons  of  stone 
per  (lay.  The  salt  works  will  employ  about  75  men,  and  the  stave  factory  employs 
about  70  men. 

The  freight  handled  annually  by  the  various  industiies  at  Wyandotte  is  about 
800,000  tons,  and  at  Trenton  about  500,000  tons.  The  greater  i)art  of  the  freight  is  - 
carried  by  the  railroads,  which  are  the  Michigan  Central,  Michigan  Southern,  and 
Lima  ana  Northern.  Package  freight  is  also  carried  by  the  electric  railroad,  and 
during  a  part  of  the  year  by  the  steamers  Wwindotte  and  Douglas.  The  steamer 
Wyandotte,  however,  does  not  run  to  Trenton.  If  better  facilities  for  shipping  could 
be  obtained  the  greater  part  of  this  freight  would  be  carried  by  vessels  at  a  much  less 
cost,  and  undoubtedly  other  industries  would  be  located  along  this  part  of  the 
Detroit  River. 

Very  respectfully,  your  obedient  servant, 

Chab.  Y.  Dixon, 
Assistant  Engineer, 

Lieut.  Col.  G.  J.  Lydbcker, 

Corps  of  Engineers,  V.  8.  A, 


bepobt  of  mb.  b.  h.  mubhlb,  assistant  engineeb. 

Unitbd  States  Enginbbb  Office, 

Detroit,  Mich.,  October  19,  1900. 

Colonel:  I  have  the  honor  to  submit  the  following  report  in  compliance  with  your 
instructions  of  the  17th  instant  relative  to  a  preliminary  examination  of  "Detroit 
River,  with  a  view  to  obtaining  a  sufficient  depth  of  water  in  the  channel  on  the  west 
side  of  Grosee  Isle,"  required  by  the  river  ana  harbor  act  of  June  6,  1900. 

On  the  18th  instant  1  visited  Wyandotte  and  Trenton,  Mich.,  and  interviewed  Mr. 
M.  R.  Bacon,  manager  of  the  Michigan  Alkali  Company,  which  operates  two  large 
chemical  work&— one  at  the  upper  and  the  other  at  the  lower  end  of  the  city  of 
Wyandotte.  Both  are  located  along  the  shore  of  the  Detroit  River  and  have  superior 
facilities  for  shipping  by  water,  yet  the  company  is  compelled  to  receive  and  ship 
nearly  all  materials  and  the  products  of  their  factories  by  rail,  owing  to  the  absence 
of  a  convenient  and  direct  connection  between  the  main  channel  of  the  Detroit  River 
and  the  "channel  on  the  west  side  of  Grosse  Isle,''  along  which  the  growing  cities 
of  Wyandotte  and  Trenton  are  situated. 

Mr.  Bacon  admits  that  he,  among  other  citizens,  has  been  instrumental  in  having 
the  above  item  inserted  in  the  river  and  harbor  bill,  and  regrets  that  it  does  not  fully 
and  clearly  describe  the  nature  of  the  improvements  demanded  by  an  increasing 
commerce  and  greatly  desired  by  all  the  inhabitants  of  the  only  two  cities,  besides 
Detroit,  which  are  located  on  the  American  shore  of  the  Detroit  Kiver. 

As  a  matter  of  fact,  there  is  no  need  of  obtaining  a  sufficient  depth  of  water  in  the 
channel  on  the  west  side  of  Grosse  Isle,  at  least  not  within  the  reach  between  Wyan- 
dotte and  the  Canada  Southern  Railroad  bridge  below  Trenton.  The  channel  width 
between  the  20-foot  contours  along  the  Wyandotte  River  front  averages  800  to  1,000 
feet.  The  harbor  line  established  in  1895  nearly  covers  the  20-foot  contour,  and  the 
wharves  of  the  several  manufacturing  establishments  are  being  extended  to  that  line, 
the  I*etroit  Shipbuilding  Works  having  built  additions  to  two  of  their  docks  within 
the  past  year. 
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But  this  wide  and  deep  part  of  the  channel  on  the  west  side  of  Grosse  Isle  has  only 
one  outlet  to  the  niain  nver  northward  and  that  is  a  narrow  channel  along  the  vil- 
lage of  Ecorse.  Vessels  coming  from  Lake  Erie  may  approach  the  Wyandotte  wharves 
by  passing  to  the  west  of  Mama  Judy  light-house  and  rounding  the  head  of  Grosse 
Isle,  thus  adding  about  2  miles  to  the  distance  between  the  mam  channel  and  Wyan- 
dotte. Large  freighters  are  not  willing  to  lose  the  time  required  to  cover  these  extra 
2  miles  in  order  to  either  leave  or  take  up  part  loads  of  freight  en  route  through  the 
Detroit  River,  hence  all  materials  for  the  shipyard  (over  9,^90  tons  during  a  season) 
have  to  be  taken  to  Detroit  and  reshipped  from  there  to  Wyandotte,  and  the  Michi- 
gan Alkali  Company  can  not  make  any  satisfactory  or  profitable  arrangements  for 
Slipping  by  water. 

If  there  were  a  deep-water  channel  between  the  Canada  Southern  Bailroad  bridge 
and  Lake  Erie,  the  commerce  of  the  cities  of  Wyandotte  and  Trenton  would  be 
materially  benefited.  But  in  view  of  the  ab^nce  of  any  prospect  of  securing,  in  the 
near  future,  such  a  desirable  southerly  outlet,  an  appropriate  substitute  is  suggested 
in  the  letter  of  Mr.  Bacon  of  October  8,  1900,  viz,  dredging  a  channel  or  canaiacross 
the  head  of  Grosse  Isle,  opi>osite  the  shipyard,  thus  furnishing  the  shortest  possible 
connection  between  the  main  channel  of  the  river  and  the  docks  at  Wyandotte. 

I  am  aware  that  the  discussion  of  a  scheme  of  this  kind  is  not  a  proper  subject 
within  the  scope  of  this  r^rt  or  the  item  in  the  river  and  harbor  act  (billing  for  a 
preliminarv  examination,  but  I  beg  leave  to  suggest  that  the  preparation  of  such  a 
project  with  estimate  of  cost  may  be  based  upon  data  at  hand  and  no  survey  would 
be  required. 

The  commercial  statistics  of  the  cities  of  Wyandotte  and  Trenton  have  been  fully 
set  forth  in  the  report  of  Assistant  Engineer  Charles  Y.  Dixon,  dated  October  10, 
1900,  and  they  are  verified  Inr  Messrs.  Bacon,  Creswell,  Kelly,  and  others,  with  the 
addition  that,  in  the  event  of  adequate  channel  improvements  being  provided,  the 
amount  of  commerce  which  will  at  once  avail  itself  of  the  increased  facilities  for 
shipping  by  water  is  estimated  at  not  less  than  one  million  tons. 

Hence,  an;^  improvements  of  the  channel  of  the  Detroit  River  on  the  west  side  of 
Grosse  Isle,  in  the  vicinity  of  the  cities  of  Wvandotte  and  Trenton,  having  in  view 
convenient  approaches  from  north  and  south,  or  direct  connection  with  the  main 
channel,  may  be  deemed  worthy  of  favorable  consideration  by  the  Grovermnent  on 
account  of  an  extensive  and  growing  commerce  to  be  benefited. 
Very  respectfully,  your  obedient  servant, 

B.  H.  MUEHLB, 

Amstant  Enifineer. 
lieut  Col.  G.  J.  Ltdbc^jkb, 

Corp8  o/Engmeen,  U.  &  A. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  LAKE  ERIE  WEST  OP 
ERIE,  PENNSYLVANIA. 


REPORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1901,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS,  OFFICERS  IN  CHARGE, 
COL,  JARED  A,  SMITH,  COL.  S.  M,  MANSFIELD,  AND  MAJ.  DAN  a 
KINGMAN,  CORPS  OF  ENGINEERS. 


IMFBOVEMENTB. 


1.  Monroe  Harbor,  Michigan. 

2.  Toledo  Harbor,  Ohio. 

3.  Port  Clinton  Harbor,  Ohio. 

4.  Sandnaky  Harbor,  Ohio. 

5.  Huron  Harbor,  Ohio. 

6.  Vermilion  Harbor,  Ohio. 

7.  Black  River  (Lorain)  Harbor,  Ohio. 


8.  Cleveland  Harbor,  Ohio. 

9.  Fairport  Harbor,  Ohio. 

10.  Ashtabula  Harbor,  Ohio. 

11.  Conneaut  Harbor,  Ohio. 

12.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  navigation. 


BXAMINATIOMB  AKD  BUBVITS. 

13.  Sandusky  Harbor,  Ohio.  |  14.  Cleveland  Harbor,  Ohia 


United  States  Enoineeb  Office, 

Chfoeland^  Ohio^  July  19^  1901, 
General:  I  have  the  honor  to  forward  herewith  annual  reports  for 
works  in  my  charge  for  fiscal  year  ending  June  80, 1901.. 
Very  respectfully,  your  obedient  servant, 

Dan  C.  Kinouan, 
Major^  Corps  of  Mngineera. 
Brig.  Gen.  G.  L.  GiXiLESPiE, 

Chief  of  Engineers^  U,  S.  A. 


HARBORS  ON  LAKE  ERIE  WEST  OF  ERIE. 

In  its  natural  condition  Lake  Erie  afforded  very  few  safe  and  com- 
modious harbors  west  of  Erie,  Pa.,  that  were  of  sufficient  depth  to  be 
made  use  of  by  vessels  suitable  to  lake  navigation. 

The  Maumee  River,  near  the  western  extremity  of  the  lake,  could 
be  entered  by  vessels  not  drawing  more  than  8  feet  of  water,  and  the 
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same  may  be  said  of  the  harbor  of  Sandusky,  situated  within  the  bay 
of  that  name.  With  these  exceptions,  the  other  harbors  were  found 
within  the  mouths  of  streams  emptying  into  the  lake.  These  streams 
or  small  rivers  were  generally  deep  enough  for  harbors  at  that  time, 
but  their  mouths  were  obstructed  by  bars  at  or  near  the  line  of  the 
lake  shore,  which  were  formed  by  the  resultant  action  of  the  lake 
waves  and  the  currents  of  the  rivers.  During  the  season  when  storms 
were  prevalent  in  the  lake  the  waves  washed  up  the  sand  and  gravel 
and  almost  completely  closed  the  mouths  of  these  streams,  but  during 
the  time  of  the  spring  freshets  the  volume  of  the  water  discharged  by 
the  streams  was  generally  sufficient  to  cut  its  way  through  the  bar  and 
to  afford  and  maintain  for.  a  time  a  channel  deep  enough  to  permit  the 
passage  of  the  small  vessels  in  use  at  that  time.  These  channels,  how- 
ever, were  constantly  shifting,  were  of  uncertain  and  varying  depth, 
and  were  liable  to  be  obliterated  temporarily  by  storms. 

The  first  effort  of  improvement  therefore  was  directed  to  doing  away 
with  these  river  bars,  and  this  was  effected  by  the  construction  of  par- 
allel jetties  extending  outward  into  the  lake  so  as  to  prolong  the  natural 
banks  of  the  river  and  to  confine  its  discharge  to  a  cnannel  of  moderate 
width.  The  result  was  invariably  to  secure  a  deeper  ancj  better  en- 
trance, and  if  the  material  was  such  that  the  current  of  the  river  could 
move  it,  the  bar  was  completely  washed  away  and  a  channel  secured 
and  maintained  between  the  jetties  as  wide  and  deep  as  the  discharge 
of  the  river  was  capable  of  producing. 

The  shore  of  the  lake  is  generally  composed  of  sand  or  material  so 
light  that  it  is  easily  disturbed  by  the  action  of  the  waves,  so  that  in 
time  of  storms  when  the  waves  break  heavily  upon  the  shore  the 
water  for  a  very  considerable  distance  out  in  the  lake,  as  far  out  at  least 
as  the  water  is  shallow  enough  for  the  wave  action  to  make  itself  felt 
upon  the  bottom,  is  filled  with  sand  held  temporarily  in  suspension. 
Tne  natural  currents  in  the  lake  which  are  generally  strongest  at  such 
times  move  this  silt-ladened  water  around  the  ends  of  the  jetties,  and 
a  portion  of  its  burden  is  dropped  in  such  a  wav  as  to  form  a  bar  out 
in  the  lake  beyond  or  across  the  improved  channel.  This  effect  is 
further  increased  by  the  silt  brought  down  the  river  in  the  time  of 
floods  and  deposited  in  the  still  water  of  the  lake. 

The  shoaling  due  to  this  bar  fonnationj  and  the  natural  demand  for 
deeper  channels  due  to  the  increased  size  of  vessels  gradually  ren- 
dered a  resort  to  dredging  necessary,  and  now  every  narbor  on  the 
lake  west  of  Erie,  Pa.,  has  been  artificially  deepened  by  the  use  of 
dredges.  The  jetties  have  lost  their  primitive  function,  which  was  an 
active  one,  namely,  to  cause  a  scouring  out  of  the  channel,  and  have 
become  simply  conservative  in  their  nature.  Their  office  is  to  protect 
and  maintain    the   artificial  channels  which  have  been  secured  bv 


At  Toledo  no  jetties  have  been  constructed  to  protect  the  dredged 
channel,  and  at  Sandusky  the  jetties  are  short  and  as  yet  incomplete. 
At  Cleveland  additional  works  in  the  form  of  breakwaters  have  been 
constructed  to  furnish  a  sheltered  area  outside  and  beyond  the  river 
mouth.  This  area,  like  the  improved  channels,  has  also  a  tendency  to 
shoal.  It  is  evident,  therefore,  that  the  real  thing  of  value  to  naviga- 
tion in  this  district  consists  of  certain  areas  and  channels  artificially 
deepened  by  dredging,  all  the  other  works  being  now  designed  for 
their  protection  ana  preservation.  No  work  that  can  be  devised. 
however,  will  prevent  the  beach  sand  from  being  lifted  and  scattered 
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bj  the  waves  in  the  time  of  storms,  and  no  works  will  prevent  the 
rivers  from  bringing  down  their  annual  burden  of  silt. 

The  utmost  tteit  can  be  hoped  for  in  the  way  of  permanence  is  to 
secure  the  construction  of  jetties  and  breakwaters  of  imperishable 
materials  and  of  suflScient  strength  to  resist  indefinitely  the  forces  to 
which  they  are  exposed.  After  this  it  will  only  be  necessary  to  main- 
tain the  depths  wnich  we  desire  by  redredging  as  frequently  as  the 
local  conditions  may  require  it.  This  will,  no  doubt,  be  a  continuous 
expense,  but  it  need  not  be  a  heavy  one  if  the  district  is  properly 
equipped  with  machinery  to  execute  the  work. 

To  oe  compelled  to  resort  to  contracts  to  secure  this  dredging  is,  in 
my  opinion,  slow,  cumbersome,  and  expensive.  I  think  that  tne  dis- 
trict should  be  provided  with  a  hydraulic  dredge  of  modern  construc- 
tion and  design,  capable  of  discharging  the  excavated  material  at  a 
distance  through  a  long  pipe,  or  of  receiving  it  in  its  own  hoppers  and 
transporting  it  with  its  own  power  to  the  dumping  ground.  Such  a 
dredge  should  be  of  the  seagoing  type  and  should  be  capable  of  mov- 
ing from  place  to  place,  or  of  working  under  any  conditions  likely  to 
occur  upon  the  lake.  I  am  of  the  opinion  that  a  suitable  machine  of 
this  kind  would  cost  about  $250,000,  and  that  the  cost  of  operating  it 
with  a  proper  allowance  for  interest  on  the  original  investment  and 
for  repair  and  maintenance  and  for  its  care  when  not  in  use,  would  be 
$60,000  per  annum;  and  I  believe  that  such  a  machine  can  do  all  of  the 
dredging  of  the  kind  which  will  be  required  in  this  district  hereafter 
at  a  cost  of  less  than  half  the  price  now  paid  for  conti-act  work. 

I  think  that  there  would  be  sufficient  work  here  in  the  future  to 
keep  such  a  machine  constantly  employed;  but  if  it  was  not  needed  all 
the  time  in  this  district  its  service  would  always  be  valuable  in  the 
maintenance  of  the  channels  connecting  the  lakes  or  in  the  improve- 
ment and  maintenance  of  other  harbors.  As  it  is  difficult  to  foresee  in 
advance  just  how  much  dredging  will  be  necessary  at  any  particular 
harbor  in  the  district,  1  think  it  would  be  to  the  interest  of  navigation, 
as  well  as  in  the  interest  of  economy,  to  provide  a  separate  appropria- 
tion for  the  operation  of  this  dredge  within  the  district  and  permit  it 
to  be  used  wherever  its  services  may  be  the  most  required. 


QQ  I. 

BIPROVEMENT  OF  MONROE  HARBOR,  MICHIGAN. 

A  brief  description  of  the  harbor  of  Monroe  and  of  projects  and 

Elans  which  have  been  submitted  for  its  improvement  are  given  in 
:.eport  of  Chief  of  Engineers,  1899,  pages  3017  and  3018. 
It  may  be  stated,  however,  that  this  harbor  is  within  the  mouth  of 
the  Raisin  River  at  the  western  extremity  of  Lake  Erie.  In  its 
natural  condition  the  water  of  the  river  found  its  way  into  the  lake 
through  a  number  of  ponds  and  winding  creeks  which  formed  a  delta 
in  the  midst  of  a  marsh,  most  of  which  was  submerged  at  ordinary 
stages  of  the  lake.  The  depth  of  water  at  the  deepest  mouth  of  the 
river  in  its  natural  condition  did  not  exceed  5  feet. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1834, 
and  was  practically  completed  in  1845.     It  had  for  its  object  to  dredge 
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a  new  and  direct  channel  100  feet  wide  and  10  feet  deep  from  the  lake 
across  the  marsh  a  distance  of  4,000  feet  to  the  portion  of  the  river 
ordinarily  used  as  a  harbor.  Incidentally,  the  old  mouths  of  the  river 
were  to  be  closed  up,  and  the  new  channel  was  to  carry  all  the  water 
directly  to  the  lake.  To  protect  the  mouth  thus  artificially  obtained, 
jetties  were  constructed  extending  outward  to  a  depth  of  about  10  feet  in 
the  lake.  The  sides  of  the  canal  were  protected  by  a  revetment  formed 
of  oak  sheet  piling  strengthened  and  held  in  place  by  anchor  piles  and 
waling  pieces.  The  jetties  were  not  parallel,  but  diverged,  so  as  to  give 
an  entrance  of  greater  width  than  100  feet  They  were  constructed 
of  timber,  either  piling  or  crib  work,  filled  with  stone.  Subsequentij% 
the  improvement  was  extended  up  the  river  by  the  city  of  Monroe, 
which  caused  a  cut  about  1,400  feet  long  to  be  made  across  a  long  bend 
in  the  river  to  the  wharves  to  about  2^  miles.  The  wharves  are  some 
distance  from  the  city  proper.  The  canal  formed  by  the  city  had  the 
same  cross  section  and  its  banks  were  protected  in  the  same  manner 
as  the  United  States  canal. 

These  works  were  completed  with  the  appropriation  of  1846,  and  the 
total  anK>unt  expended  by  the  United  States  in  the  improvement  up  to 
that  time  was  $110,000. 

In  the  period  of  fifty-six  years  following  this  date  there  has  been 
expended  in  maintenance  $140,515.27,  which  is  equivalent  to  an  annual 
expenditure  a  little  less  than  2i  per  cent  of  the  cost  of  the  original 
improvement.  Such  an  expenditure  is  hardly  sufficient  to  properly 
maintain  such  works  as  these  when  exposed  to  as  many  causes  of 
deterioration  as  they  are.  The  last  two  appropriations — tliat  is  to  say, 
of  1896  and  1899,  $10,000  in  all— were  recjuired  by  law  to  be  expended 
in  continuing  the  improvement  by  dredging. 

At  the  beginning  of  the  fiscal  year  1901  work  was  in  progress  under 
a  contract  with  Edward  J.  Kingston,  of  Buffalo,  N.  Y.,  dated  Novem- 
ber 19,  1899,  for  dredging  in  the  river  and  between  and  in  the  pro- 
longation of  the  piers.  This  work  was  continued  until  July  20, 1901, 
when  the  contract  was  completed  by  the  exhaustion  of  the  funds.  The 
total  amount  of  dredging  done  under  this  contract  was  34,300  cubic 
yards,  of  which  a  little  more  than  one-third  was  done  in  the  present 
fiscal  year.  This  work  left  a  channel  about  200  feet  wide  and  13  feet 
deep,  extending  outward  from  the  end  of  the  jetties  to  deep  water  in 
the  lake,  and  a  channel  about  60  feet  wide  extending  inward  between 
the  jetties  and  through  the  United  States  canal. 

An  inspection  made  June  27,  1901,  indicated  that  the  depth  in  the 
lake  had  been  generally  maintained,  and  there  was  no  special  indica- 
tion to  fill  to  be  found  there.  Nevertheless,  there  is  a  natural  drift 
of  bar-making  material  northward  across  the  axial  line  of  the  jetties, 
and  it  is  not  probable  that  the  current  of  the  river  flowing  out  from 
between  them  can  maintain  the  dredged  depth  for  a  very  long  time 
or  for  any  considerable  distance  out  beyond  the  jetty  heads.  Within 
the  jetties  the  depth  has  in  general  been  maintained,  but  the  width  of 
the  channel  has  oeen  reduced  by  material  washing  in  from  the  sides. 
The  canal  revetment  has  almost  completely  decayed  above  water. 
Below  water,  however,  it  is  in  fairly  good  condition,  but  is  no  longer 
held  in  place  by  the  waling  strips.  However,  the  banks  of  the  canal 
have  become  consolidated  by  time  and  are  now  generally  covered  by 
trees,  and  they  are  probablv  capable  of  standing  by  themselves  with 
such  little  support  ajs  the  old  revetment  will  continue  to  afford  them. 
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The  piers  are  in  need  of  repairs  and  I  am  of  the  opinion  that  these 
repairs  when  made  should  be  of  durable  material  and  the  old  timber 
structures  should  be  gradually  done  away  with  wherever  they  are 
above  lake  level. 

From  its  size  and  depth  this  can  only  be  regarded  as  a  second-class 
harbor.  None  of  the  larger  vessels  can  use  it.  Nevertheless,  it  is 
used  Quite  extensively  by  small  vessels  and  is  undoubtedly  convenient 
and  advantageous  locally. 

The  commercial  statistics  which  have  been  collected  show  that  the 
total  receipts  and  shipments  during  the  year  1900  amounted  to  over 
6,500  tons,  which  was  greater  than  that  reported  in  the  previous  year. 
One  hundred  and  nineteen  vessels  entered  the  harbor  during  the  year 
and  one  vedsel  was  built  there. 

As  the  Goveitiment  has  spent  a  considerable  sum  of  money  in  the 
original  construction  and  suosequent  maintenance  of  this  harbor,  it 
would  seem  unwise  to  abandon  it  now  if  it  can  be  maintained  at  moder- 
ate cost.  I  am  of  the  opinion  that  a  present  ex{)enditure  of  $10,000 
for  the  maintenance  of  this  harbor  will  be  judicious,  and  it  could  be 
advantageously  applied  to  the  repair  of  the  piers  and  the  preservation 
of  the  cnannel  by  dredging. 

Monroe  is  in  the  collection  district  of  Detroit,  Mich.  There  is  a  light-house  on  the 
outer  end  of  north  pier. 

For  a  more  detailed  description  of  the  work  that  has  been  done  at 
this  harbor  during  the  past  year  and  a  fuller  account  of  its  condition 
at  the  time  of  the  recent  examination,  I  would  respectfully  invite 
attention  to  the  report  of  Assistant  Engineer  William  T.  Blunt,  which 
is  transmitted  herewith. 


Money  atdtement, 

July  1, 1900,  balance  unexpended $4,828.24 

June  30,  1901,  amount  expended  during  fiscal  year 4,828.24 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


Amount  and  date  of  aU  appropriations  for  improving  harbor  at  Monroe,  Mich, 


February  24,1835... 

July  2, 1836 

March  3, 1837 

July  7,1838 

June  11,1844 

August  30, 1852 

June  23, 1866 

June  10, 1872 

March  3, 1873 

June  23, 1874 

March  3, 1875 

August  14, 1876 

June  8, 1878 

March  3, 1879 

BNO  1901- 


$30,000.00 

15,000.00 

30,000.00 

15,000.00 

20,000.00 

14,000.00 

31,015.27 

10,000.00 

15,000.00 

10,000.00 

10,000.00 

5,000.00 

2,500.00 

2,000.00 


Junel4,1880 $2,000.00 

Maich3,1881 1,000.00 

August  2, 1882 1,000.00 

August  5, 1886 2,000.00. 

August  11, 1888 5,000.00 

September  19, 1890 5,000.00 

July  13,1892 10,000.00 

August  18, 1894 5,000.00 

June  3, 1896 5,000.00 

March  3, 1899 5,000.00 

Total 250,515.27 

Expended  to  June  30, 1901 ..  250, 515. 27 


-202 


Digitized  by 


Google 


3218   BEPOBT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

OONTRACrr  VOB  DBBDGING  IN  HARBOR  AT  MONROE,  MICH.,  IN  FORCE  DURING  THE  FISCAL 
TBAB  ENDING  JUNE  30,  190J. 

Name  of  contractor:  Edward  J.  Kingston,  BufEalo,  N.  T. 

Date  of  contract:  November  15, 1899. 

Date  of  approval:  December  5, 1899. 

Date  of  commencement:  May  1, 1900. 

Date  of  completion:  June  30, 1900. 

Extended  to:  July  20, 1900. 


COMMERCIAL  STATIGrnCB. 

The  following  statistics  for  the  year  1900,  relative  to  the  commerce  of  the  harbor 
of  Monroe,  Mich.,  were  compiled  from  information  furnished  by  the  collector  of 
customs  and  others: 


Receipts. 

Tons. 

Shipments. 

Tqdb. 

Sand 

8,356 
17 
15 
95 

Cedar  poles- 
Fish 

8,000 
28 

Coal 

Stone 

Total 

Fish 

Total... 

3,482  I 

1 

8,026 

Total  freight  tonnage: 

1900 

1899 


Increase  . 


6,606 
4,776 

1.788 


Vessels. 


I  Number.    Tonnage. 


Entering.. 
Departing. 
Built 


119 
118 

1 


16,267 

16,286 

10 


Total  registered  tonnage  (vessels  entering  and  departing): 

1900 82,658 

1889 : : 51,812 


Decrease. 


18,759 


Draft  of  lai^est  vessels  using  harbor,  10  feet.    Largest  vessels  do  not  load  to  full 
depth.    No  new  vessel  lines  established  during  the  year. 


QQ2. 


IMPROVEMENT  OF  TOLEDO  HARBOR,  OHIO. 

For  a  brief  account  of  early  history  and  projects  of  improvements 
'  see  pages  2614  to  2616,  Report  of  Chief  of  Engineers,  1898,  and  for 
the  latest  projects  see  pages  3020  and  3021,  Report  of  Chief  of 
Engineers,  1899. 

For  a  complete  statement  and  estimate  of  cost  of  the  project  of  1899, 
and  maps  to  show  the  limitations  of  "portions"  or  "divisions"  of  this 
channel,  made  for  convenience  in  estimating  and  carrying  on  the  work, 
see  Report  of  Chief  of  Engineers,  1898,  pages  2693  to  2706,  with 
accompanying  maps. 
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During  the  last  fiscal  year  the  United  States  Dredging  Plant  had 
been  continuously  employed  upon  this  improvement,  except  when  it 
was  necessary  to  suspend  operations  during  the  winter  season  or  when 
the  plant  was  temporarily  transferred  under  an  emergency  to  remove 
a  shoal  which  had  formed  outside  the  jettied  channel  at  the  harbor  of 
Fairport,  Ohio. 

Duringthe  winter  of  1900-1901,  the  dredge  and  tug,  and  inspection 
steamer  Visitor  received  minor  repairs,  and  four  of  the  dump  scows 
were  thoroughly  overhauled  and  put  in  condition  estimated  to  be  as 
good  as  new.    The  cost  of  repairs  to  the  scow  was  18,216.18. 

The  entire  cost  of  the  dredging  plant  for  the  fiscal  year  was  $26,072. 47. 
The  total  amount  of  material  removed  was  184,996  cubic  yards.  The 
cost  per  cubic  yard,  about  13i  cents,  is  somewhat  greater  than  that 
paid  the  contractor,  but  this  is  mainly  due  to  the  large  amount 
expended  in  the  repairs  of  the  scows,  which  expenditui'e  will  not  be 
necessary  again  for  several  years. 

This  pilant  is  exceedingly  useful  as  an  emergency  plant  and  ought  to 
be  kept  in  a  thoroughly  good  and  efficient  condition.  The  dredge  was 
built  m  1893,  and  the  tug  was  purchased  at  the  same  time.  The  hull 
of  the  dredge  is  of  wood  and  is  considerably  decayed,  and  provision 
must  soon  be  made  for  renewing  it.  When  tiiis  is  done  the  new  hull 
should  be  of  steel.  The  tug  was  not  new  when  purchased,  and  its  hull 
is  now  very  much  decayed  and  quite  beyond  economical  repair.  I  am 
of  the  opinion  that  it  would  be  best  to  sell  it  before  it  becomes  entirely 
unserviceable  and  to  purchase  a  new  one  for  use  with  the  dredging 
plant. 

A  continuous  contract  for  excavating  the  straight  channel,  which 
was  authorized  bj  law,  was  entered  into  with  the  Lvdon  &  Drews 
Company,  of  Chicago,  111.,  September  23,  1899,  and  the  work  of 
dredging  was  in  progress  at  the  beginning  of  the  fiscal  jrear,  but  only 
a  small  amount  of  material  had  been  excavated  at  that  time.  During 
the  year  ending  June  30, 1901,  good  progress  has  been  made.  The 
number  of  dredges  had  been  increased  to  four  and  preparations  are 
being  made  by  the  contractors  to  add  another  dreage  to  the  fleet. 
The  daily  output  per  dredge  has  been  increased,  thus  indicating  a  bet- 
ter conation  of  tne  plant.  The  total  amount  of  material  excavated 
during  the  year  was  961,662  cubic  yards. 

The  work  is  now  bein^  so  carried  on  as  to  secure  first  a  channel  of 
full  depth  and  SOO  feet  m  width  throughout  the  entire  length  of  the 
cut,  after  which  the  channel  will  be  increased  to  the  full  width  pro- 
vided for  by  law. 

A  recent  examination  of  the  work  already  done  shows  that  the  chan- 
nel is  maintaining  itself  fairly  well.  In  some  portions  an  actual  scour 
has  occurred  whue  at  other  places,  particularly  toward  the  inner  end 
of  the  channel,  there  has  been  considerable  ml.  The  heaviest  fill  of 
all,  amounting  to  over  3  feet,  was  noticed  about  2  miles  outward  from 
the  mouth  of  the  river.  The  character  of  the  fill  and  distribution  of 
the  material  indicate  that  it  was  caused  b^  the  silt  brought  down  by 
the  river  during  the  spring  freshets.  This  is  a  result  to  be  reason- 
ablv  anticipated,  and  a  certain  amount  of  periodical  dredging  will 
undoubtedly  be  necessary  to  maintain  the  channel.  A  certain  amount 
of  fill  also  results  in  the  channel  from  material  washed  in  from  the 
sides  of  the  cut.  This  is  undoubtedly  due  to  the  action  of  the  screws 
of  deep-draft  steamers.  When  the  cut  is  made  wider  this  fill  may  be 
less  marked. 
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The  rate  of  progress  now  being  made  by  the  contractor  is  such  as 
to  indicate  that  the  work  will  Be  completed  well  within  the  time 
allowed.  This  will  require  a  larger  estimate  of  funds  to  be  made  this 
year  than  heretofore.  In  addition  to  the  estimate  under  the  sundry 
civil  act,  a  sum  for  maintenance  is  also  submitted,  designed  for  the 
care,  preservation,  and  improvement  of  the  plant,  and  for  operations 
incident  to  the  maintenance  of  existing  works. 

The  price  at  which  the  contract  work  is  being  done  would  indicate 
that  the  total  improvement  can  be  made  well  within  the  amount  pro- 
vided for  by  law,  but  it  is  not  thought  advisable  at  this  time  to  attempt 
to  reduce  the  estimates  of  the  amount  necessary  for  completion. 

The  commerce  of  the  harbor  shows  a  material  increase  over  that  of 
the  previous  year.  The  total  freight  received  and  shipped  amounts  to 
nearly  3,000,000  tons,  an  increase  of  more  than  450,000  tons  over  that 
of  1899.  There  is  every  reason  to  believe  that  a  further  increase  will 
take  place  as  soon  as  the  full  depth  of  the  channel  can  be  utilized. 

For  a  more  full  and  detailed  account  of  the  operations  at  this  harbor 
and  of  the  results  determined  by  recent  surveys,  attention  is  respect- 
fully invited  to  the  report  of  Assistant  Engineer  William  T.  Blunt, 
which  is  transmitted  herewith. 

Toledo  harbor  is  in  the  collection  district  of  Miami,  Ohio.  There 
are  two  lights  of  the  sixth  order  at  the  mouth  of  the  river,  forming 
a  range  for  inner  portion  of  channel.  Two  iron  towers  have  recently 
been  completed  at  the  turn-out  in  the  middle  of  the  bay,  arranged  to 
exhibit  three  lights,  so  that  there  is  a  range  in  both  directions.  There 
is  also  a  light  of  the  fourth  order  on  Turtle  Island  as  a  guide  to  old 
channel,  under  authority  of  Congress  a  new  light-house  is  being  con- 
structed to  mark  the  outer  end  of  the  straight  channel,  and  assistance 
has  been  furnished  the  Light-House  Department  to  locate  its  site.  The 
location  selected  is  400  feet  northwest  from  the  axis  of  the  straight 
channel,  in  about  21  feet  of  water,  21,820  feet  outside  the  new  west 
steel  tower,  measured  along  the  axis  of  the  channel. 

Money  statement. 

Amoimt  appropriated  by  sundry  civil  act  approved  March  3,  1901 $8, 000. 00 

July  1,  1900,  balance  unexpended 243,746.55 

251,746.55 
June  30,  1901,  amount  expended  during  fiscal  year 108,335.04 

July  1,  1901,  balance  unexpended 143,411.51 

July  1,  1901,  outstanding  liabilities 16,744.50 

Julyl,  1901,  balance  available 126,667.01 

July  1,  1901 ,  amount  covered  by  uncompleted  contracts 764, 786. 14 


Amount  (estimated)  required  for  completion  of  existing  project 659, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  M,>01 : 

For  works  of  improvement I|>250, 000. 00 

For  maintenance  of  improvement  of  plant 30, 000. 00 


Submitted  in  compliance  with  re<iiiirenionta  of  sundry  civil  act  of  June 
^    4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


280,000.00 
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Amount  and  dcUe  of  all  appropriations  for  improving  the  harbor  of  Tokdo,  Ohio. 


OLD  CHANNBLw 


June  23,  1866 $20,000.00 

March  2,  1867 20,000.00 

April  10,  1869 29,700.00 

July  11,  1870 50,000.00 

March3, 1871 50,000.00 

June  10,  1872 15,000.00 

March  3, 1873 100,000.00 

June23,  1874 75,000.00 

March  3, 1875 75,000.00 

August  14,  1876 60,000.00 

June  18,  1878 50,000.00 


March  3, 1879 $20,000.00 

June  14,  1880 30,000.00 

March  3, 1881 40,000.00 

August2,  1882 50,000.00 

July  5,  1884 20,000.^00 

August  5,  1886  (.-eo  noto)  ...  9, 632. 61 

August  11,  1888 5,000.00 

September  19,  1890 5,000.00 

Total  for  old  channel .  724, 332. 61 


Appropriations  for  straight  channel  have  been  as  follows: 


July  5,  1884 $25,000.00 

Deduct  amount  appropriated 
for  old  channel  (see  note) .      9, 632. 61 

15, 367. 39 

August  5,  1886 112,500.00 

August  11,  1888 150,000.00 

September  19,  1890 200,000.00 

July  13,  1892 200,000.00 

August  18,  1894 70,000.00 

Junes,  1896 150,000.00 

March  3, 1899 150,000.00 


'  June  6,  1900 $132,500.00 

March  3, 1901 8,000.00 


Total     for     straijjht 

channel 1, 188, 367. 39 

Total  of  all  appro- 

f)riation8    for    To- 
edo  Harbor,  Ohio.  1,912,700.00 
Expended  to  June  30, 1901 .  1, 769, 288. 49 


Balance  unexpended 
July  1,1901 143,411.51 


Note. — By  act  of  August  5,  1886,  the  balance  then  available  of  the  $25,000  appro- 
priated July  5,  1884,  for  straight  channel  was  made  available  for  clearing  the  old 
channel. 


CONTRACT  FOR  DREDGING  IN  STRAIGHT  CHANNEL  THROUGH  MAUMEB  RIVER  AND  BAY 
AND  FOB  CONSTRUCriNQ  A  DIKE  BETWEEN  TURN-OUT  CHANNELS,  TOLEDO  HARBOR, 
OHIO,  IN  VORCB  DURING   THE  FISCAL  TEAR  ENDING  JUNE  30,  1901. 

Name  of  contractor:  The  Lydon  db  Drews  Ck>mpany,  Chicago,  UL 
Date  of  contract:  July  21,  1899. 
Date  of  approval:  September  23,  1899. 
Date  of  commencement:  May  1,  1900. 
Date  of  completion:  Continuous  contract 


COMMERCIAL  STATISTICS. 


The  following  statistics  for  the  year  1900  relative  to  the  commerce  of  the  harbor  of 
Toledo,  Ohio,  were  compiled  by  Wm.  T.  Blunt,  United  States  aasistant  engineer. 
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from  information  obtained  from  the  collector  of  customs,  shippers,  and  from  other 
sources: 


Receipts. 

1  or.s. 

Shipments. 

Tons. 

Iron  ore 

662,666 

68,063 

18,647 

11.123 

176,378 

1,630 

8,787 

87,780 

203,320 

6,776 

956 

^!^ 

Oom 

139,280 

68,260 

9,840 

Coal 

Wheat 

Siurar.... 

Flour 

Salt 

Timber ..,.,  r  r ..-....,. 

7296 

T^PTni>er 

Coal 

1,647,968 

68  000 

720 

RhlnfflMF  .      

Merchandise 

Lath 

Oats 

Merchandise 

Total 

Sand 

1.816,364 

Ties 

THflh 

Wheat 

Com 

Flaxseed 

Barley 

Total .'. 

1,182,102 

Total  freight  tonnage: 

1900 

1899 


,  2,998.466 
2,643,069 

466,887 


Vessels. 


Tonnage. 


Entering . . 
Departing.. 


1,298,882 

1,323,811 

8,048 


Total  registered  tonnage  (vessuls  entering  and  departing): 

1900 2,622,193 

W99 2,880,872 

Decrease 228,679 

Draft  of  largest  vessels  using  harbor,  20  feet    Laigest  vessels  do  not  load  to  full 
depth.    No  new  vessel  lines  established  during  the  year. 


BEPOBT  OF  MB.  WM.  T.  BLUNT,  ASSIOTANT  ENQINEEB. 

Toledo,  Ohio,  June  SO,  1901, 
Sib:  I  have  the  honor  to  submit  the  following  notes  upon  Toledo  Harbor  for  the 

fiscal  year  ending  June  30,  1901 : 
All  depths  mentioned  are  given  at  mean  level  of  Lake  Erie,  1860  to  1875,  the  lake 

level  having  been  about  1  foot  below  mean  level  in  the  fall  of  1900,  and  about  0.6  to 

0.8  foot  below  in  the  spring  of  1901. 

STRAIOHT  channel  THBOUGH   MAUMEB  BIVEB  AND  BAT. 

Description, — A  full  description  of  the  divisions  of  this  channel  for  the  purposes  of 
contract,  etc.,  was  given  in  my  annual  report  for  June  30,  1900.  In  a  general  way 
it  may  be  repeated  here  that  the  river  and  harbor  act  of  March  3,  18^,  provided 
funds  for  a  straight  channel  through  Maumee  River  and  Bay  400  feet  wide  and  21 
feet  deep.  At  that  time  the  existing  channel  was  800  feet  wide  from  the  lake  to  the 
cribs;  thence  200  feet  wide  to  the  mouth  of  the  river;  thence  by  the  natural  channel 
of  the  river,  in  varying  widths,  up  through  the  Wheeling  and  Lake  Erie  Railroad 
Brid^  to  Craig  shipyard;  thence  through  a  dredged  channel  400  feet  wide  crossing 
the  nver  to  the  UocKing  Valley  wharves;  thence  by  natural  channel  to  Cherry  Street 
Bridge;  thence  by  dredged  channel  400  feet  wide  half  wav  to  the  Lake  Shore  and 
Michi^m  Southern  Railroad  Bridge,  the  authorized  i)roje(t  depth  throughout  being  17 
feet  at  mean  level.  The  work  under  the  new  projei^t  was  divided  so  that  the  work 
above  the  Wheeling  and  Lake  Erie  Railroad  Bridge  should  be  done  by  the  United 
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States  dredging  plant,  and  that  below  this  bridge  and  out  through  the  bay  should  be 
covered  by  contract  The  work  above  the  Wheeling  and  Lake  Erie  Railroad  Bridge 
was  begun  on  May  4,  1899,  and  the  work  under  continuing  contract  with  the  Lydon 
d  Drews  Company  of  Chicago  was  begun  on  May  1,  1900. 

A  map  of  Maumee  River  and  Bay  accompanies  this  report^  upon  which  are  shown 
the  present  andprojected  conditions  in  this  harbor. 

Work  of  the  IL  8.  dredge  Maumee. — ^At  the  end  of  the  last  fiscal  year  the  United 
States  dredge  was  engaged  in  Division  A.  On  October  22,  the  dredging  in  this  divi- 
sion was  completed  so  far  as  seems  at  present  necessary.  From  June  30  to  October 
22,  1900, 103,258  cubic  yards  of  matenal  were  removed,  leaving  a  channel  100  feet 
wide  and  upward  of  21  feet  deep  from  the  deep  water  at  Faasett  Street  Bridge  up  to 
the  SchencK  coal  wharves.  The  material  here  found  was  exceedingly  hard  clay,  very 
troublesome  to  dump  from  the  scows.  It  was  found  necessary  oftentimes  to  only 
partially  load  the  scows  and  to  load  each  pocket  on  alternate  sides  so  as  to  prevent 
jamming  of  clay  lumps  in  passing  out  of  the  scows.  A  great  deal  of  delay  was  caused 
m  this  way  ana  also  Dy  the  nec^sarily  lone  tow  to  the  lake  or  ba^. 

From  October  23  to  December  12  the  dredge  was  engaged  in  Division  F,  continuing 
the  work  begun  in  the  foil  of  1899,  and  49,6&  cubicyards  of  material  were  removed. 
The  channel  through  this  division  was  dredged  in  1894-1897  to  a  depth  of  19  feet,  and 
the  d^ths  have  hSd  very  well  year  by  year.  Work  in  the  division  was  resumed  on 
June  o,  1901,  after  the  return  of  the  dredge  from  Furport  Harbor,  and  has  proj;resBed 
rapidly  since  then,  32,070  cubic  vards  of  material  having  been  removed  during  the 
month  of  June.  At  the  end  of  the  fiscal  year  this  channel  had  been  dredged  to 
upward  of  21  feet  for  about  half  its  length  and  two-thirds  its  width,  with  also  a  cut 
100  feet  wide  through  its  entire  length.  The  mat^ial  is  sand,  mud,  and  sil^  easily 
handled  and  dumped. 

The  failure  of  the  project  for  a  centennial  exhibition  at  Toledo  did  not  carry  with 
it  the  failure  of  the  construction  of  Bay  View  Park  at  the  mouth  of  Maumee  Kiver, 
but  owing  to  the  various  complications  arising  it  was  not  found  possible  to  dispose 
of  the  dredged  material  at  the  site  of  this  park,  as  was  indicated  in  my  last  annual 
report  The  teme  contractors,  however,  bad  the  contract  for  extending  wharves 
between  Adams  and  Monroe  streets,  so  tiiat  a  laise  amount  of  material  dredged  by 
the  United  States  dredge  was  disposed  of  in  this  locality,  to  be  thrown  over  oy  the 
contractors  as  filling,  in  the  fall  of  1900.  In  the  fpnng  of  1901  full  arrangements 
had  been  made  for  the  disposition  oi  material  at  Bay  View  Park,  but  owing  to  the 
dredge  being  unexpectedly  called  to  Fairport  Harbor  this  scheme  had  to  be  aban- 
doned and  the  contractors  made  other  arrangements  before  the  return  of  the  dredge 
to  Toledo.  Fortunately,  however,  the  Toledo  and  Ohio  Central  Railroad  Company  had 
contracted  for  the  filling  of  Potter's  pond  on  the  east  side  of  Maumee  River,  just  above 
Qierry  Street  Bridge,  and  the  contractor  for  that  work  was  very  glad  to  receive  all 
the  material  that  could  be  furnished.  Almost  the  entire  amount  dredged  in  1101 
from  Division  F  has  been  dumped  for  his  disposal.  The  length  of  tow  hM  thus  been 
greatlv  shortened  and  the  dreage  has  been  able  to  do  much  better  work  than  usual. 

Following  is  a  tabular  summary  of  work  accomplished  by  the  dredge  in  Toledo 
Harbor  durmg  the  fiscal  year: 

Straight  channel  through  Maumee  River  and  Bag, 

n.  8.  DREDGB  HAUMBB. 


Previously 
reported. 

Fiscal  year 

ending 

June  80, 

1901. 

Total  to 
date. 

Division  A 

Ou.ydt. 
44,464 

36,440 

U3,615 

6,649 

Cu.yd$, 
108,266 

Cu.y(U. 
147,722 

DiviflioD  C  (incliKlinj?  Swan  Creek  entrance  and  6,729  cubic  yarda 
commuted  for  logj^'lug  time) 

36,440 

Division  E 

8i.*788' 

118, 616 

DiTl8l<aF 

87,287 

Total 

199,068 

184,996 

884,004 

Cubic  yards  per  hour  worked,  season  of  1900, 200.    Cubic  yards  per  hour  worked,  season  of  1901, 192. 

Work  under  corUrady  Lydon  dk  Drews  Company, — ^At  the  end  of  the  last  fiscal  vear 
progress  of  work  under  this  contract  had  been  rather  small.  Although  the  dreoges, 
tugs,  and  scows  were  generally  of  large  capacity,  they  were  not  in  the  best  of  oondi- 
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tion  and  were  not  entirely  adapted  to  the  pecoliar  work  in  Maumee  Bay.  As  the 
men  became  accustomed  to  the  work,  however,  the  quality  and  amomit  of  work 
became  more  satisfactory.  A  fourth  dredge  was  placed  upon  the  work  in  Au^utit, 
1900,  and  remained  until  the  end  of  the  season,  November  27.  During  the  winter 
a  large  amount  of  money  was  spent  in  repairing  these  plants,  so  that  at  the  beginning 
of  the  season  of  1901,  on  April  23,  they  were  better  equipped  for  the  work  and  have 
been  making  excellent  progress.  At  the  end  of  the  fiscal  year  there  are  four  dredges 
working  upon  the  contract  and  arran^ments  are  being  made  for  the  placing  of  the 
fifth.  The  existing  channel  for  its  width  of  200  feet  has  been  deepened  to  upward 
of  21  feet  as  far  out  as  the  crib  range  in  Maumee  Bay,  with  the  exception  of  a  few 
hundred  feet  alone  the  banks.  The  dredges  will  very  soon  be  transferred  to  the  lake 
end  of  the  channel,  and  itis  hopned  that  before  the  bad  weather  of  the  iaXl  seta  in  the 
deepening  will  have  progressed  inward  to  a  more  protected  location,  and  that  by  the 
end  of  the  season  the  entire  length  of  the  channel  will  have  been  deei>ened  to  21*  feet 

In  the  fall  of  1900  deep-laden  boats  experienced  some  difficulty  in  entering  the 
channel  at  the  outer  end.  Two  dredges  were  placed  there,  and  in  September  and 
October,  1900,  opened  up  a  cut  120  feet  wide,  1,600  feet  long.  This  work  relieved 
the  difficulty  temporarily,  although  the  cut  is  somewhat  narrow,  and  some  difficulty 
has  been  experienced  this  spring  from  boats  groundinjg  on  the  banks. 

Dump  grounds  are  located  in  tne  same  general  locality  as  before,  on  the  east  face  of 
Cedar  Fointbar,  though  they  are  extended  eastward,  reaching  deeper  water,  and  thus 
materially  assisting  the  progress  of  the  work.  Each  tug  capSdn  has  his  own  ground 
marked  by  large  buoys.  He  is  required  to  place  each  scow  in  regular  order,  and  no 
one  else  is  allowed  in  his  ground.  An  iuBp^ctor  is  detailed  to  look  after  this  special 
work. 

As  in  the  previous  year,  contractors  have  been  allowed  to  drive  clusters  of  piles  on 
the  flats,  several  hundred  feet  awav  from  the  channel,  for  storage  of  scows  when  not 
in  use,  with  the  condition  that  lignts  be  kept  upon  them  from  sunset  to  sunrise  and 
that  they  be  removed  in  the  fall  before  the  formation  of  ice.  For  the  proper  con- 
duct of  the  work  at  the  extreme  outer  end  of  the  channel  it  is  necessary  to  maintain 
three  lines  of  stakes  parallel  to  the  channel  upon  the  same  system  as  on  the  inner 
channels.  As  these  stEikes  are  extended  into  deep  water  of  the  lake  the  contractors 
are  required  to  maintain  lights  upon  the  outer  stake  of  each  line,  and  printed  notices 
have  been  issued  and  widely  distributed  warning  vessels  to  avoid  disturbing  the 
stakes. 

The  following  tabular  statement  shows  the  amounts  of  material  removed  and  the 
average  capacity  of  each  dredge.  This  clearly  shows  the  results  of  winter  repairs 
and  of  the  experience  gained,  although  the  mcreased  capacities  in  1901  are  partly 
due  to  shorter  tow  and  deeper  dump  grounds. 

Straight  channd  through  Maum^  River  and  Bay. 
[Contract,  Lydon  &  Drews  Company,  dated  July  21, 1899.] 


Previously 
reported. 

Fiscal  year 

ending 

June  30, 

1901. 

Total  to 
dale. 

Inner  division 

Cu.  yds. 
144,999 

Cu.  »/</». 
43(i.a01 
,478.115 
47.109 

Cu.  yds. 
681,300 

Middle  division 

478,115 

Onter  division ,  ,  -  - -  r ...,,..,.... , , . . . . 

47,109 

Totals 

144,999 

961,525 

1,106,524 

Capacity  of  dredges. 


Cubic  yards  i>er  hour 
worked. 


Lydon  &  Drews  dredsre  No.  1 

Lydon  6i  Drews  dredxe  No.  8  (formerly  Green  No.  K) 

C.H.  Starke  dredge  No.  6 , 

Geo. H. Breymann d( Bros.  No8.  land  2 
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Comparailce  soundings, — ^In  the  annual  report  for  1898  will  be  found  a  tabular  his- 
torv  of  the  straight  channel  from  the  time  of  its  adoption,  showing  original  depths 
and  those  found  from  time  to  time  afterwards.  These  are  tabulated  so  as  to  show 
changes  due  to  dredging  or  natural  causes  during  various  intervals  of  time.  For 
this  purpose  the  chaimeris  divided  into  longitudinal  intervals  of  10  feet  width,  and 
the  average  depth  is  shown  in  each  for  each  section  of  800  feet  length.  These  tables 
were  contmnea  in  reports  for  1899  and  1900  and  are  here  extendedup  to  the  present 
time.  • 

Soundings  have  been  taken  as  usual  over  the  channels  heretofore  covered  by  com- 
parison and  are  presented  in  the  accompanying  tables  so  far  as  it  is  possible  to  use 
them  for  the  purpose.  Attention  has  in  the  past  been  called  to  the  fact  that  owing 
to  adverse  conditions  of  weather  and  various  other  causes  these  comparisons  can 
only  be  accepted  in  a  general  way.  It  ib  believed,  however,  that  the  large  number 
of  soundings  used  to  ootain  the  averages  shown  in  these  tables  overcomes  any  small 
or  accidental  errors  and  that  the  tables  are  reliable  as  showing^  in  a  general  wa^  the 
changes  occurring  from  year  to  year.  The  lower  crossing,  which  constitutes  division 
F  of  the  400-foot  project,  is  omitted  from  the  tables  this  year  because  the  progress  of 
work  upon  it  is  such  that  results  might  be  misleading. 

Through  the  inner  division  of  the  straight  channel  soundings  were  taken  as  soon 
after  dr^gine  of  1900  as  practicable  and  again  in  the  spring  of  1901,  thus  showing 
the  deposits  due  to  that  lapse  of  time.  Through  the  portion  of  the  middle  division 
dredged  in  the  present  season  it  has  not  been  possible  yet  to  obtain  soundings  after 
dredging,  but  they  will  be  shown  in  the  next  report  Over  this  portion  comparison 
is  mtule  for  the  year  previous  to  the  dredging.  Through  the  outer  division  the  com- 
parison is  had  for  one  ^ear. 

Over  the  inner  division,  dredged  in  1900  to  depths  of  21  to  23  feet,  a  decided  fill 
is  shown  during  the  past  winter  of  0.2  to  2  feet,  averaging  1.17  feet,  indicating  an 
annual  rate  of  from  0.2  feet  to  3.54  feet^  averaging  1.83  feet  m  different  sections,  and 
increasing  with  some  regularity  from  the  river  mouth  outward.  The  lar^t  fill  took 
place  about  2  miles  from  the  mouth  of  the  river  at  the  outer  end  of  the  division,  and 
the  deposits  seem  to  be  c[uite  evenly  distributed  over  the  width  of  the  channel.  This 
indicates  that  the  deposit  does  not  come  from  the  sides  of  the  channel,  but  is  brought 
down  from  above  by  currents,  and  it  also  emphasizes  the  former  conclusion  that  a 

I)repNonderance  of  depojnt  along  the  edges  of  tne  channel  is  due  to  action  of  propel- 
ers  in  throwing  material  away  from  the  axis.  There  still  remains  generally  a  depth 
exceeding  21  feet  except  in  one  section,  where  the  present  depths  are  slightly  lees 
than  21  feet  Throughout  this  division  the  depths  obtained  by  dredging  generally 
exceeded  23  feet  as  a  provision  for  partial  maintenance  during  the  progress  of  the 
contract  The  only  apparent  cause  for  this  laxge  fill  is  the  unusual  ice  jam  in  the 
spring  of  1901,  by  whicn  the  water  in  the  river  was  raised  to  7  feet  above  mean  level 
for  several  days.  At  that  time  of  year  a  large  amount  of  material  is  carried  in  sus- 
pension by  the  waters  of  the  river,  and  the  conditions  were  probably  such  that  it  was 
deposited  at  this  pu-ticular  place  in  the  channel.  This  deposit  is  so  different  from 
what  has  been  formerly  found  that  it  is  believed  to  be  abnormal  and  that  it  will  not 
increase. 

Over  the  middle  division  before  dredging  there  was  in  every  section  but  one  a 
decided  scour  of  from  0.1  to  0.3  foot,  averaging  0.16  foot,  indicating  an  annual  rate  of 
from  0.1  to  0.3  foot,  averaging  0.20  foot  This  scour  is  largely  in  the  south  half  of 
the  channel,  for  which  no  special  reason  is  apparent  It  must  be  noted,  also,  that 
over  the  outer  portion  of  this  division  for  6,000  feet  inside  the  cribs  (sections  4  to  9), 
the  tables  of  1899  and  1900  also  show  a  decided  scour,  so  that  the  average  present 
depths  are  actually  gpreater  than  those  of  1898  by  from  0.2  to  0.4  foot. 

Over  the  outer  division  there  has  been  a  general  fill,  varying  from  0.1  to  0.6  foot, 
averaging  0.24  foot,  indicating  an  annual  rate  of  0.26  foot.  This  fill  is  mostly  on  the 
sides  of  channel,  and  the  mid  depths  usually  show  a  scour.  Depths  still  remain 
better  than  18  fee^  and  nearly  everywhere  better  than  19  feet 

flTOBIEHOnSB,  STORAGB  BASIN,  AND  FLOATING  PLANT. 

During  the  winter  the  floating  plant,  consisting  of  the  steamer  Ftm'tor,  dredge 
Maumee,  tug  TJiomas  Spear,  6  dump  scows,  and  1  fiat  scow,  was  laid  up  in  the  storage 
basin  at  the  east  end  of  Cherrv  Street  Bridge,  as  usual. 

Scows. — ^The  4  scows  whicn  were  not  rebuilt  during  the  previous  winter  were 
torn  down  and  rebuilt  in  a  substantial  manner  so  that  they  are  now  stronger  than 
originally.    Na  1,  built  in  1894,  was  entirely  rebuilt  above  water,  and  Nob.  4,  5,  and 
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6,  btiilt  in  1894r-96,  were  rebuOt  so  far  as  required  in  their  upper  works.  Noe.  1  and 
5  were  placed  in  dry  dock  in  May,  1900,  for  completion  of  repairs  below  water. 

Dredoe. — ^As  usual,  steam  was  kept  up  in  one  boiler  all  winter  for  heating  and 
and  lignting  purposes. 

BoUers  were  cleaned,  scraped,  and  painted. 

Swinging  engine  was  thoroughly  overhauled,  all  bearings  rebabbitted,  and  shaft 
lined  up. 

Main  enppoie  wa&  raised  on  deck  and  overhauled,  bearings  rebabbitted,  shafts  lined 
up,  including  those  of  backing  and  hoisting  drums. 

Old  bushing  on  backing  drum  was  rebored  and  new  brass  bushings  placed  in  the 
ends. 

Main  throttle  valve  was  removed  and  ground  to  a  bearing. 

Entire  machinery  was  overhauled  and  put  in  order. 

Bed  timbers  under  swinging  circle  and  sheaves  were  torn  out  and  new  ones  of  oak 
were  placed. 

Decks  and  sides  were  patched  where  necessary. 

Old  paint  in  cabios  was  burned  or  scraped  off  and  the  whole  repainted. 

Many  other  minor  repairs,  not  necessary  to  detail,  were  made  as  required. 

Two  anchor  spuds,  made  of  four  12  by  12  inch  pieces  each,  were  keyed  and  iron 
plates  were  set  m  on  each  side  to  prevent  working  and  wearing. 

Upon  attempting  to  repair  the  hull  of  the  dredge,  the  condition  of  its  timbers  was 
found  to  be  such  as  to  make  it  inadvisable  to  more  than  patch  up  where  absolutely 
necessary.  The  condition  of  the  hull  is  such  that  it  must  be  piactically  rebuilt  in 
order  to  be  serviceable.  The  timbers  are  in  such  state  of  decay  that  a  new  hull 
should  be  built  at  the  earliest  possible  opportunity.  The  machinery  is  in  excellent 
condition  and  with  a  new  hull  of  modem  build  it  would  give  excellent  service  for 
many  years  to  come.  It  is  my  opinion  that  a  hull  built  of  steel  will  cost  littie,  if  anv, 
more  than  one  of  wood,  and  that  it  would  be  vastly  more  serviceable.  It  is  fully 
justified  bv  the  condition  of  the  machinery. 

IVi^.—Oid  tow  and  pawl  posts  were  removed  and  new  ones  made  and  placed. 

Fender  strakee  were  torn  off  and  renewed  when  necessary. 

A  portion  of  the  rail  was  renewed. 

Entire  machinery  was  overhauled  and  put  in  order. 

Boat  repainted  inside  and  outside,  and  many  other  minor  repairs  were  made. 

The  condition  of  the  huU  of  the  tu^  Spear  has  become  such  that  it  is  useless  to 
attempt  extended  repairs,  as  there  is  little  timber  left  sound  enough  to  hold  fasten- 

Xlts  age  and  general  condition  make  it  in  my  opinion  unprofitable  to  attempt  a 
ild.  Without  extensive  outlay  it  may  last  a  few  years  for  light  inside  harbor 
work  and  should  then  be  disposed  of. 

Steamer  Vi»itor. — A  few  minor  repairs  were  made  upon  this  vessel  during  the  winter, 
mostly  upon  the  boiler.  There  is  found  to  l>e  some  peculiarity  in  the  circulation  of 
water  which  induces  a  rapid  cutting  action  in  the  legs.  This  action  is  shown  even 
upon  new  work  which  has  been  in  place  about  one  year.  This  has  been  the  cause  of 
several  patching  jobs,  and  thus  far  neither  our  own  men  nor  the  boilermakers  have 
been  able  to  explain  it 

The  steel  plates  under  the  boiler,  where  no  provision  has  been  made  for  their  proper 
care,  are  badly  pitted  and  the^  can  not  be  renewed  without  removing  the  boiler. 
By  careful  handling,  however,  it  is  hoped  that  this  will  cause  no  trouble,  but  it  will 
be  necessary  in  the  near  future  to  attend  to  the  matter. 

Gonsidermg  the  fact  that  10  men  are  continuously  quartered  on  this  boa^  and  that 
it  is  necessary  to  carry  a  large  amount  of  outfit^  it  bemg  practically  a  floating  office, 
it  would  be  a  very  desirable  improvement  if  it  could  be  lengthened  26  feet  The 
quarters  throughout  are  without  exception  too  much  contracted  for  comfort  or  utility. 
A  special  report  is  made  upon  the  work  done  by  the  steamer  and  the  party  it  carries. 

Wharf  and  ttorehouse. — Authority  having  been  previously  obtained,  an  extension 
of  36  feet  was  made  to  the  wharf  at  the  storage  basin,  and  a  second  story  was  added 
to  the  storehouse  in  which  a  room  was  fitted  up  for  winter  office.  During  the  flood 
of  March  12-15,  1901,  the  mooring  piles  placed  in  the  basin  were  carried  away  by  ice, 
but  were  at  once  replaced. 

Co9t  of  work. — The  greater  part  of  the  winter  repairs  were  done  by  hired  labor,  pref- 
erence being  given  so  far  as  practicable  to  the  regular  summer  employees.  Pay  rolls 
for  the  months  of  December  to  April,  inclusive,  amounted  to  16,310.73.  This  winter 
work  was  under  the  immediate  charge  of  Capt  Alex.  A.  Stevenson,  who  as  usual 
gave  to  it  his  constant  and  energetic  care  and  attention. 
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The  following  table  gives  the  approximate  cost  of  the  different  special  works  carried 
on  during  the  winter: 


Cost. 


Material  or 
contract 


Pay  roll. 


Total. 


Storehoufle 

Wharf  extension 

Mooring  piles 

Visitor  repairs ^ 

Dredge  pluiit: 

Tug 

Dredge  (principally  rebuilding  dipper  and  repairing  boom) 

Scow  No.  1 

Scow  No.  4 

Scow  No.  6 

Scow  No.  6 

Totals 


1488.48 

618.10 

79.66 

241.46 

846.99 
978.96 
613.81 
496.50 
666.55 
495.  SO 


4,859.96 


S306.08 
100.17 


49.50 

127.68 
244.38 
925.29 
561.68 
480.50 
660.17 


8,866.25 


8744.56 
613.27 
79.66 
290.96 

474.57 
1,223.81 
1,539.10 
1,057.13 
1,137.05 
1,055.67 


8,216.18 


RULES  AND  BEOULATIONS  ^B  STRAIGHT  CHAKNBL. 

Rules  and  regulations  for  the  government  of  the  Straight  channel  through  Mau- 
ra ee  Bay,  issued  by  the  Secretary  of  War  in  July,  1897,  as  amended  in  September, 
1899,  continue  to  oe  fairly  well  complied  with  by  vessel  masters.  It  has  not  been 
necessary  to  officially  report  any  vessels  for  infraction  of  the  law,  although  several 
decided  warnings  have  been  issued  to  masters  who  were  either  ignorant  of  the  law 
or  careless  in  complying  with  its  restrictions. 

NBW  UQHT-HOUSB  AND  FOG  SIGNAL. 

At  the  request  of  Maj.  T.  W.  Symons,  Corps  of  Engineers,  U.  S.  A.,  engineer  Tenth 
light-house  district,  I  was  instructed  by  Colonel  Mannfield  to  assist  in  correctly  locating 
the  site  for  the  new  light-house  and  fog  signal  to  be  built  at  the  entrance  to  liie  Straight 
channel.  On  April  26  there  were  placed  such  buoys  as  necessary  to  correctlv  mark 
the  site.  The  location  is  400  feet  northwest  from  the  axis  of  the  Straight  cnannel, 
in  about  21  feet  of  water,  21,320  feet  outside  the  new  west  steel  tower,  measured 
along  the  axis  of  the  channel.  The  location  was  platted  upon  the  chart,  its  geodetic 
position  determined  roughly,  and  a  full  report  made  to  Major  Symons,  through 
Colonel  Mansfield.  As  soon  as  this  light-house  is  constructed  its  geodetic  position 
will  be  accurately  determined  by  triangulation. 

Very  respectfully,  Wm.  T.  Blunt. 

United  SUxte$  Ataigkud  Enpneer. 
Maj.  Dan  C.  Kingman, 

Corps  of  Engineers,  U,  8.  A. 


QQ3. 


IMPROVEMENT  OF  PORT  CLINTON  HARBOR,  OHIO. 

The  location  and  early  history  of  this  work  are  briefly  given  upon 
pages  2647  and  2648,  Report  of  Chief  of  Engineers,  1898,  Appendix 

The  protections  on  each  side  of  the  channel  of  the  shore  line  were 
of  a  kind  very  cheaply  constructed,  because  the  harbor  is  not  exposed 
to  heavy  seas,  which  would  necessitate  very  strong  or  expensive  jet- 
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ties.  The  jetties  were  completed  to  a  depth  of  10  feet  in  the  lake  in 
1883,  which  was  considered  as  far  as  the  conditions  and  necessities 
justified. 

In  1893  and  1894  the  channel  was  dredged  to  a  depth  of  10  feet  100 
feet  wide  between  jetties  and  200  feet  wide  on  harbor  front  inside  of 
the  shore  line.  The  lake  outside  of  the  jetties  is  so  shallow  that  the 
contour  of  11  feet  depth  is  about  1,300  feet  outside  the  outer  end  of 
the  jetties,  and  the  contour  of  12  feet  depth  is  about  600  feet  farther 
out  than  this. 

To  thoroughly  protect  a  channel  even  out  to  12  feet  in  the  lake 
would  require  extensive  iettv  construction.  But  there  is  no  reason  to 
think  that  a  channel  dredged  out  into  the  lake  to  any  desired  depth  of 
water  would  not  be  as  permanent  as  similar  channels  which  have  been 
and  are  being  dredged  elsewhere  under  like  conditions  in  the  lake. 

Since  1894  the  work  done  at  this  harbor  has  been  limited  to  the 
maintenance  of  the  channel  protection  as  far  as  could  be  done  with  the 
funds  available,  and  the  present  project  covers  merely  the  reenforcing 
of  the  old  wooden  jetties  by  banks  of  small  stones  covered  with  heavy 
pavement. 

The  total  amount  expended  to  June  30,  1900,  was  $87,663.22. 

A  contract  was  entered  into  with  Chas.  H.  Strong  &  Son,  of  Cleve- 
land, Ohio,  on  October  4,  1900,  for  continuing  the  work  of  reenforc- 
ing the  old  jetties  with  stone  in  the  manner  above  described.  The 
work  under  this  contract  did  not  begin  until  May  18,  1901,  and  but 
little  was  accomplished  up  to  the  end  of  the  fiscal  year.  An  exten- 
sion of  time  was  granted  the  contractor  to  enable  him  to  complete  his 
contract. 

During  the  year  893  tons  of  small  stone  were  deposited  against  the 
jetties  to  form  the  slope,  and  267.6  tons  of  large  stone  was  placed  over 
It  as  a  pavement.  Most  of  this  work  was  done  for  the  protection  of 
east  jetty.  The  present  contract  will  probably  cover  all  tne  work  that 
is  immediately  necessary  for  reenforcing  these  jetties. 

Complaints  have  been  received  from  time  to  time  of  the  existence 
of  a  detached  bowlder  on  a  line  in  prolongation  of  the  axis  of  the  jet- 
tied  channel  and  some  distance  out  in  the  lake,  over  which  the  depth 
of  water  is  considerably  less  than  that  generally  found  in  the  channel, 
and  a  number  of  vessels  have  struck  or  grounded  upon  it.  An  effort 
will  be  made  to  discover  and  remove  this  bowlder. 

Instead  of  doing  further  work  upon  these  jetties  at  this  time  it  would 
be  quite  advantageous  to  dredge  the  channel  to  a  depth  of  about  12^ 
feet.  This  would  require  the  removal  of  about  28,000  cubic  yards  of 
material  and  would  cost  about  $7,000.  An  appropriation  of  this 
amount  is  recommended  for  maintenance. 

The  commerce  of  Port  Clinton  is  not  large.  The  total  amount 
reported  for  the  calendar  year  1900  was  8,730  tons. 

For  a  brief  description  of  the  work  done  at  this  harbor  attention  is 
respectfully  invited  to  the  report  of  Assistant  Engineer  William  T. 
Blunt,  which  is  transmitted  herewith. 

Port  Clinton  is  a  jwrt  of  entry  in  the  collection  district  of  Sandusky, 
Ohio.  The  nearest  light  is  the  one  recently  established  on  outer  end 
of  west  pier. 
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Money  statement, 

July  1,1900,  balance  unexpended $6,336.78 

June  30, 1901,  amount  expended  during  fiscal  year 455. 16 

July  1, 1901,  balance  unexpended 6,881.62 

July  1,1901, outstanding  liabilities 977.21 

July  1, 1901, balance  available : 4,904.41 

July  1, 1901,  amount  covered  by  uncompleted  contracts 4, 461 .  45 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1901 7,000.00 

Submitted  in  compliance  with  recjuirementa  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


Amowd  and  dale  ofaU  appropriatiom  for  improving  harbor  at  Port  Clinton,  Ohio. 


July  10, 1872 $8,000.00 

July  10, 1872  (allotment) 2, 000. 00 

March3,1875 5,000.00 

August  14, 1876 5,000.00 

June  18, 1878 10,000.00 

March  3,1879 10,000.00 

June  14,1880 '5,000.00 

March  3,1881 5,000.00 

August  2, 1882 6,000.00 

Augii8t5,1886 2,000,00 

August  11, 1888 5,000.00 


September  19, 1890 $3, 000. 00 

July  13, 1892 MO,  000. 00 

August  18, 1894 6,000.00 

June  3, 1896 6, 000. 00 

March3,1899 6,000.00 

Total 94  000. 00 

Expended  to  June  30,"  1901 ....  8s|  118!  38 

Unexpended  July  1, 1901 .    5, 881, 62 


CONTRACT  FOR  BTONB  RXBNFORCEMSNT  AND  RBPAIR  OP  JETTIES  AT  THE  ENTRANCE  TO 
PORT  CLINTON  HARBOR,  OHIO,  IN  FORCE  DURING  THE  FISCAL  YEAR  ENDINQ  JUNE  30, 
1901. 

Name  of  contractor:  Charles  H.  Strong  &  Son,  Cleveland,  Ohio. 

Date  of  contract:  October  4,  1900. 

Date  of  approval:  October,  27,  1900. 

Date  of  commencement:  November  1,  1900. 

Date  of  completion:  June  30,  1901;  extended  sixty  (60)  days. 


COMMERCIAL  eTTATISTIGB. 


The  following  statistics  for  the  year  1900,  relative  to  the  commerce  of  the  harbor 
of  Port  Clinton,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of 
customs  and  others: 


Receipts. 

Tons. 

ShlpmentB. 

Tons. 

Coal 

8,050 
400 

2,850 
4.52 

Fruit 

2,478 

Fish 

Total. 

Lumber 

2,478 

LOM -- 

Total... 

6,252 

Total  freight  tonnage: 

1900 

1899 


Increase  . 


8,730 
5,135 

8,595 


*  The  river  and  harbor  act  of  July  13,  1892,  provided  "that  of  the  amount,  $1,200 
are  to  be  paid  to  Charles  Roose,  of  Oak  Harbor,  Ohio,  in  full  satisfaction  for  the 
necessary  portion  of  the  sand  beach  adjoining  the  inner  end  of  the  west  revetment 
of  Port  Clinton  Harbor." 
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Vessels. 

Number. 

Tonnage. 

Entering 

87 

4,627 

Departing 

5,812 

Totol  registered  tonnage: 
1900       .:. 

10,4S9 

1899 

5,420 

Increase 6,019 

Draft  of  lai^gest  vessel  using  harbor,  15  feet.    Largest  vessels  do  not  load  to  full 
depth.    No  new  vessel  lines  established  during  the  year. 


Q  Q4. 

IMPROVEMENT  OF  SANDUSKY  HARBOR,  OHIO. 

A  brief  statement  of  original  conditions  and  projects  of  improve- 
ment is  given  on  pages  2650  and  2651,  Report  of  Chief  of  Engmeers, 
1898. 

The  report  upon  which  the  latest  project  was  adopted  and  approved 
is  in  Report  of  Chief  of  Engineers,  1898,  pages  2708  to  2717,  with 
three  maps,  to  which  attention  is  invited. 

The  project  of  1898  proposed  an  extension  of  the  works  contemplated 
by  that  of  1896,  with  some  additions,  but  contains  no  plans  nor  esti- 
mates of  cost  for  increasing  the  depth  of  channels  inside  of  Cedar 
Point,  which  under  previous  project  were  estimated  for  depths  of  17 
feet. 

For  convenient  reference,  the  project  and  estimate  submitted  Feb- 
ruary 28,  1898,  are  here  repeated: 

Extending  east  jetty  3,225  feet  to  make  a  total  length  of  5,000  feet: 

Brush  mattress,  19,000  square  yards,  at  40  cents $7,600 

Stone,  including  laying  top  and  slopes,  54,500  tons,  at  $1.50 ...  81, 750 
Rough  stone  beacons:  Two  6  feet  square  and  8  feet  high;  one 

10  feet  square  and  12  feet  high 420 

Spur  from  Cedar  Point,  brush  and  stone 800 

Total  on  east  side $90,570 

Protecting  crest  of  bar  and  shore  of  Sand  Point:  Sill  of  brush  mattress  8,000 
feet  long,  16  feet  wide,  covered  with  stone  1  foot  deep,  and  having  a 
dump  ofstone  along  the  middle  10  feet  wide  and  2  feet  high,  or  more,  and 
in  deep  water  not  more  than  2  feet  below  mean  lake  level: 

Brush,  14,300  square  yards,  at  40  cents $5,720 

Stone,  14,000  tons,  at $1.50 21,000 

Three  spurs  on  Suid  Point,  brush  and  stone 4,176 

Total  for  checking  scour  on  bar 90,896 

Revetment  of  slope  (channel  bank)  at  front  range  l)eac()n: 

Brush,  6,250  square  yards,  at40  cents $2,500 

Stone,  4, 840  tons,  at $1.50 7,200 

Total  for  slope  and  channel  bank 9,760 

West  dike  or  jetty  5,550  feet  lon^,  10  feet  wide  on  top,  900  feet  in  length 
raised  to  mean  mke  level,  remamder  to  a  plane  3  feet  below  mean  lake 
level.  Mattresses  to  project  6  feet  beyond  foot  of  slopes,  and  projecting 
part  to  be  covered  witn  stone  1  foot  deep: 

Brush  mattresses,  30,300  square  yards,  at  40  cents $12,120 

Stone.  80,000  tons,  at  $1.50 120,000 

Rough  stone  beacons:  Four  6  feet  square  and  8  feet  high,  and  1 
10  feet  square  and  12  feet  high 500 

Total  for  west  jetty 132,620 

Digitized  by  VjOOQIC 


APPENDIX   Q  Q REPORT   OF   MAJOR   KLNGMAK,  3231 

Deflecting  dike  for  inner  bar,  1,500  feet  long,  10  feet  wide  on  top,  and  top  2 
feet  below  mean  lake  level,  on  brash  mattress,  as  in  west  dike: 

Brush,  10,000  square  yards,  at  40  cents |4,000 

Stone,  33,300tons,  at|1.50 49,960 

Total 153,950 

For  all  works  of  construction 317,796 

The  previous  project  included  extending  the  east  jetty  to  a  length  of 
2,500  feet,  and  making  a  dike  of  same  length  on  west'  side.  Also  to 
dredge  channel  over  bar  18  feet  deep  and  200  feet  wide,  and  complete 
inside  channels  to  width  of  200  feet  and  depth  of  17  feet.  Estimate 
for  completion  in  1898  was  $185,000. 

See  pages  2651  and  2662,  Report  of  C!hief  of  Engineers,  1898. 

The  later  project  made  no  modification  in  the  estimate  previously 
submitted  for  dredging,  but  covered  the  incomplete  work  of  construc- 
tion on  the  jetty  and  dike  which  was  included  in  former  project  and 
estimated  to  cost  $77,000.  The  increase  of  cost  over  estimate  for 
project  of  1896  is  tiierefore: 

$817,796— $77,000 $240,796 

Estimated  to  complete  project  of  1896 185,000 

Total  of  estimate  for  project  of  1898 425,796 

At  the  beginning  of  the  fiscal  year  1901  dredging  was  in  progress 
under  contract  with  E.  J.  Pryor,  of  Houghton,  Mich.  This  contract 
was  completed  by  the  exhaustion  of  tun&  in  October,  1900;  200,289 
cubic  yards  of  material  having  been  removed  in  all,  of  which  74,579 
cubic  yards  was  dredged  in  the  present  fiscal  year.  In  addition  to  this 
the  United  States  dredge  removed  27,355  cubic  yards  of  material. 

Work  of  jetty  construction  was  also  in  progress  under  contract  with 
Patrick  Keohane,  of  Fayetteville,  N.  Y.,  at  the  beginning  of  the  fiscal 
year.  This  contract  was  also  closed  by  the  exhaustion  of  funds  Octo- 
ber 22,  1900.  At  that  time  there  had  been  completed  under  the  con- 
tract 1,338  feet  of  the  east  jetty,  of  which  1,018  feet  were  built  during 
the  fiscal  year.  The  total  completed  length  of  the  east  jetty  is  now 
3,113  feet,  measured  outward  from  the  shore.  There  is  an  additional 
pjartion,  about  223  feet  in  length,  which  is  only  partially  completed. 
The  spur  dike  extending  outward  from  Cedar  Point  across  the  flats  to 
the  ^^Deep  Hole"  has  been  completed  for  its  fuU  length  and  sand 
appears  to  be  rapidly  accumulating  against  it. 

The  act  of  Congress  approved  June  6. 1900,  called  for  an  examina- 
tion of  the  harbor  of  Sandusky,  Ohio,  "with  a  view  to  obtaining  and 
maintaining  a  channel  21  feet  deep  at  mean  lake  level,  with  a  width  of 
400  feet  in  the  approaches  to  the  narbor  front  and  300  feet  in  the  har- 
bor channels." 

This  examination  was  made  under  the  direction  of  Col.  Jared  A. 
Smith.  Corps  of  Engineers,  and  his  report,  dated  August  22, 1900,  was 
publisned  as  House  Doc.  No.  120,  ITfty -sixth  Congress,  second  session. 
No  action  has  yet  been  had  by  Congress  upon  this  report. 

Colonel  Smith's  report  presents  a  complete  and  comprehensive  proj- 
ect for  the  improvement  of  the  harbor  of  Sandusky  in  accorcfance 
with  modem  conditions  and  requirements,  so'as  to  make  it  a  first-class 
lake  harbor.     I  am  of  the  opinion,  however,  that  the  rock  excavation 

Srovided  for  in  the  project  can  be  accomplished  at  a  cost  considerable 
^ss  than  the  estimate,  and  that  the  cost  of  the  whole  work  in  conf 
quence  will  be  materially  reduced. 


Digitized  by  VjOOQIC 


8232   BEPOBT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ABMY. 

The  commerce  of  Sandusky  is  increasing,  and  would  no  doubt  increase 
more  rapidly  if  the  depth  in  the  channels  was  made  that  of  a  first-class 
lake  haroor.  The  total  freight  tonnage  for  1900  amounted  to  about  a 
million  and  a  quarter  tons,  an  increase  of  100,000  tons  over  that  of  the 
preceding  year. 

In  the  financial  statement,  which  follows,  the  estimates  submitted  for 
the  completion  of  the  work  and  for  economical  expenditure  during  the 
coming  fiscal  year  are  necessarily  based  upon  the  existing  project.  If 
the  new  project  is  adopted,  then  the  amount  which  can  be  profitably 
expendea  should  be  increased  at  least  to  $200, 000. 

For  a  detailed  description  of  the  work  done  during  the  present  fiscal 
year,  and  for  a  full  report  upon  the  existing  conditions  at  the  harbor 
at  Sandusky,  attention  is  respectfully  called  to  the  report  of  Assistant 
Engineer  William  T.  Blunt,  which  is  transmitted  herewith: 

Sandusky  Harbor  is  in  the  collection  district  of  Sandusky,  Ohio.  There  is  a  light- 
house on  Oedar  Point  with  a  white  light  of  the  fifth  order,  and  a  range  beacon  to 
mark  the  channel  over  outer  bar.  Two  range  lights  mark  the  axis  of  straight  dian- 
nel,  and  two  beacons  have  been  completed  to  mark  new  channel  over  outer  bar.  The 
latter  were  first  lighted  on  opening  ol  navigation,  1900. 


Money  statement. 

July  1,  1900,  balance  unexpended $46,275.71 

June  30,  1901,  amount  expended  during  fiscal  year 45, 314. 65 


July  1,  1901,  balance  unexpended . . 
July  1,  1901,  outstanding  liabilities . 


961.06 
173.00 


July  1,  1901,  balance  available 


788.06 


Amount  Testimated)  required  for  completion  of  existing  project 345, 796. 00 

Amounttnat  can  be  profitably  expendea  in  fiscal  year  endmg  June30, 1903, 
in  addition  to  the  balance  unexpended  July  I,  1901: 

For  works  of  improvement $150, 000. 00 

For  maintenance  of  improvement 10,000.00 

160, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
,    4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


Amomd  and  date  of  dU  appropriations  for  improving  harbor  at  Sandusky,  OMo. 


June  11, 1844 $15,000.00 

August  30, 1852 15,000.00 

June  28,  1864  (allotment) ...  10, 000. 00 

June  23, 1866 38, 580. 00 

July  11,  1870 10,000.00 

June  10, 1872 13,000.00 

March  3,  1873 25,000.00 

June  23, 1874 25,000.00 

March  3,  1875 25,000.00 

August  14, 1876 25, 000. 00 

Jane  18,1878 20,000.00 

March3,  1879 1,000.00 

Ju'y  14,  1880 12,500.00 

March  3,  1881 10,000.00 


August  2, 1882 $10,000.00 

July  5, 1884 20,000.00 

August  5, 1886 5,000.00 

August  11, 1888 40,000.00 

September  19,  1890 45,000.00 

July  13,  1892 41,712.00 

August  1 8, 1 894 30, 000. 00 

Junes,  1896 40,000.00 

March  3,  1899 80,000.00 

Total 556,792.00 

Expended  to  June  30,  1901. .  555, 830. 94 

Unexpended  July  1, 1901         961. 06 
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LIST   or   00NTRACT8   FOB    IMFBOYINO   HARBOR   AT   8ANDUBKY,   OHIO,    IN    FOBCB   DUBIKO 
THX  nSOAL  TSAR  BNDINO  JUNB  90,  1901. 

ChntTOcifijT  dredgifng. 

Name  of  contractor:  E.  J.  Pryor,  Houghton,  Mich. 
Date  of  contract:  May  22,  1899. 
Date  of  approval:  June  12,  1899. 
Dpte  of  commencement:  July  15,  1899. 
Date  of  completion:  July  15,  1900. 

CkmtroiCifcT  eonstrwUng  worh»  ofbnuh  and  sUme  near  Cedar  BoiinL 

Name  of  contractor:  Patrick  Keohane,  Fayetteville,  N.  T* 
Date  of  contract:  May  22,  1899. 
Date  of  approval:  June  16,  1899. 
Date  of  commencement:  July  15,  1899. 
Date  of  completion:  November  1, 1900. 


OOMMEBCIAL  8TATI9nC8. 


The  followizig  staturtics  for  the  year  1900,  relative  to  the  commerce  of  the  harbor 
of  Sandusky,  Ohio,  were  compiled  from  information  fumiimed  by  the  collector  of 
customs  ana  others: 


Receipts. 


Tom. 


Bhfpmeiits. 


Tona. 


Iron  016..... ..•••.... 

Pig  iron 

Qmin 

Lumber,  lath,  shiiigleR,  cedar  posts,  and 

ties 

Pulp  wood , 

Sand 

Salt 


Fish 

Merchandise 

Fruit 

Stone 

Wine 

Plaster  and  lime . 


1M,260 
U.n7 
17,971 

71,064 

16,777 

170,192 

8,676 

8,801 

17,810 
6,060 

16,122 
8,260 
1,008 


Total 472,007 


Goal  (bitnmlnoiw). 

Merchandise 

Sand 


756,004 
19,350 
19,000 


Total. 


798,868 


Total  freight  tonnage: 

1900 , 

1899 


.  1,266,870 

,  1,164,172 


Inciease 101,198 


Vessels. 


Entering.. 
Departing. , 


Tonnage. 


1,287,466 

1,283,660 

29  net 


Total  registered  tonnage  (ve:«<e1s  entering  and  departing): 

I'.'K) 2,571,126 

1,S99 : 2,610,260 


Increaae  . 


60,867 

Draft  of  largest  vessels  using  harbor,  18  feet  Laigest  vessels  do  not  load  to  full 
depth.    No  new  vessel  lines  established  during  the  year. 

Note. — ^Vessels  do  not  load  to  their  maximum  draft  because  the  ruling  depth  in  the 
harbor  is  in  accordance  with  the  17-foot  project  Beoent  acts  of  Congress  have  made 
21  feet  the  standard  depth  for  lake  channels  and  hence  every  firstH^IasB  harbor  must 
permit  this  draft 
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BEFOBT  OP  MR.  WM.  T.  BLUNT,  ASSISTANT  ENGINEER. 

Toledo,  Ohio,  June  SO,  1901, 
Sib:  I  have  the  honor  to  submit  the  following  notes  upon  Sandusky  Harbor,  Ohio, 

for  the  fiscal  year  ending  June  30,  1901 : 
All  depjths  mentioned  are  given  at  mean  level  of  Lake  Erie,  1860  to  1875,  the  lake 

level  having  been  about  1  foot  below  mean  level  in  the  fall  of  1900,  and  about  0.6  td 

0.8  foot  below  in  the  spring  of  1901. 

DRBDGINO  UNDER  CONTRACT,  £.  J.  PRYOR. 

At  the  beginning  of  the  fiscal  year,  work  of  dredging  the  channels  was  in  prepress 
under  the  contract  of  E.  J.  Pryor,  dated  May  22,  1899.  This  contract  was  completed 
by  exhaustion  of  funds  on  October  10, 1900,  after  the  removal  of  200,289  cubic  yards 
of  material  by  the  contract  dredge^  of  which  74,579  cubic  yards  were  removed  during 
the  fiscal  year,  and  of  27,355  cubic  yards  of  material  by  the  United  States  dredge 
MaumeCy  tne  cost  of  which  was  chaiiged  to  this  contract.  There  were  also  allowed 
ninety-five  hours  forty-seven  minutes,  logging  time,  for  removal  of  bowlders,  etc.,  of 
whicn  thirty- three  hours  forty  minutes  were  allowed  during  the  fiscal  year. 

Outer  bar. — In  September,  1900,  the  Pryor  dredge  was  pla^d  at  the  extreme  lake 
end  of  the  outer  channel  to  remove  the  only  shoal  place  which  appeared  to  be  trouble- 
some to  navigation.  Three  cuts  of  var>'ing  lengths  were  taken  through  this  locality, 
the  amount  of  material  removed  being  4,050  cubic  yards.  This  relieved  the  difficulty 
and  left  the  outer  channel  in  excellent  condition  tnroughout. 

Straight  channel. — ^The  .cuts  made  by  the  Pryor  dredge  in  the  fall  of  1899  along  the 
axis  of  the  Straight  channel  had  preserved  their  depths  very  well,  but  the  shoal 
water  at  the  sides  of  these  cuts  caused  considerable  difficulty  during  the  summer  of 
1900.  In  July  and  August,  1900,  the  dredge  was,  therefore,  again  placed  in  the 
Straight  channel  and  one  additional  cut  on  the  west  side  was  taken  through  five 
sections  and  an  additional  cut  on  the  east  side  through  three  sections. 

Through  heavily  laden  boats  attempting  to  pass  tne  channel  in  low  water  a  very 
serious  snoaling  took  place  at  the  outer  end  of  the  Straight  channel  in  the  fall  of 
1900,  and  in  October  three  cuts  were  made  through  this  locality  for  about  800  feet  in 
length.  The  total  amount  of  material  removed  from  the  Straight  channel  during 
the  fiscal  year  was  31,456  cubic  yards. 

Dock  channel. — ^Through  the  Main  Dock  channel  two  cuts  were  taken  for  the 
entire  length  and  a  third  cut  for  a  length  of  about  600  feet  at  the  west  end.  These 
cuts  passed  over  the  same  ground  dredged  many  times  previously,  and  no  attempt 
was  made  to  widen  the  channel.  The  total  amount  of  material  removed  from  this 
section  was  28,505  cubic  yards,  all  during  the  fiscal  year. 

West  Section  Dock  channel. — In  this  section  of  the  Dock  channel,  heretofore  known 
as  the  "  Short  Line"  extension  the  dredge  was  at  work  at  the  banning  of  the  fiscal 
year.  This  work  was  continued  until  about  the  middle  of  July  and  again  for  a  few 
days  in  September,  resulting  in  a  channel  at  least  80  feet  wide  up  to  the  west  wharf 
of  the  Columbus,  Sandusky  and  Hockine  Railroad  Company.  The  amount  of 
material  removed  from  this  section  during  Uie  fiscal  year  was  10,568  cubic  yards. 

BOWLDERS. 

The  work  of  dredging  under  the  Pryor  contract  uncovered  a  laige  number  of  bowl- 
ders, some  of  which  were  removed  mtact  by  the  dredge  but  many  of  which  were 
too  \&Tfe  to  be  handled.  These  were  disposed  of  by  blasting  under  the  supervision 
of  the  inspector  of  dredging,  for  which  purpose  two  boatmen  were  employe.  Dur- 
ing the  progress  of  the  contract  there  were  removed  in  this  way  123  bowlders  at  a 
cost  of  $791.68,  of  which  44  were  removed  in  the  fiscal  year  at  an  expense  of  $435.49. 

JETTY  WORK  UNDER  CONTRACT,  PATRICK   KEOHANB. 

At  the  beginning  of  the  fiscal  year  the  work  of  jetty  construction  imder  contract 
of  Patrick  Keohane,  dated  May  22,  1899,  was  in  progress.  The  contract  was  closed 
by  exhaustion  of  funds  on  October  22, 1900.  At  that  time  there  had  been  built  under 
this  contract  1,338  feet  of  east  jetty,  of  which  1,018  feet  were  built  during  the  fiscal 
year.  The  outer  end  of  the  completed  jetty  is  now  3,113  feet  from  shore,  measured 
alone  the  jetty,  and  there  is  an  extension  of  uncompleted  work  223  feet  farther,  76 
feet  being  covered  with  stone  to  within  6  feet  of  mean  lake  level,  86  feet  to  within  8 
feet,  and  61  feet  to  within  11  feet  The  depth  of  water  at  the  outer  end  of  this  jetty 
Is  now  15}  feet,  with  no  indication  of  scour. 
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Nothing  has  been  done  upon  the  west  jetty  during  the  fiscal  year. 

The  spur  dike  from  Cedar  Point  across  the  flats  to  the  **deep  hole"  has  been  com- 
pleted for  its  full  length,  and  sand  appears  to  be  rapidl  v  accumulating  around  it. 

The  sill  running  westward  from  the  Straight  channel  front  light,  wnich  was  found 
in  June,  1900,  to  have  been  damaged  by  ice,  was  repaired  and  extended  to  a  total 
length  of  801  feet,  with  an  additional  length  of  200  feet  covered  with  hand  stone. 

During  the  fiscal  year  ending  June  30,  1901,  there  was  placed  under  this  contract 
7,582.8  tons  of  riprap  stone,  16,744.4  tons  of  hand  stone,  7,793.6  square  yards  of  brush 
mattress. 

Examination  in  the  spring  of  1901  showed  the  entire  work  to  be  in  very  good  con- 
dition, except  that  one  pile  at  the  outer  en<jL  of  the  incomplete  portion  of  the  east  jetty 
was  gone. 

EXAMINATION  FOR  NSW  PBOJBCT. 

For  the  purpose  of  complying  with  the  provisions  of  the  emergency  river  and  harbor 
act  of  June  6,  1900,  an  examination  was  made  in  August  and  September,  1900,  of  the 
inner  channels  to  determine  the  depth  to  rock  bottom.  Borings  were  taken  with  a 
steel  rod  at  variousplaces  in  the  Straight  channel  and  along  the  entire  Dock  channel 
as  now  dredged.  The^  were  also  taken  on  the  prolongation  of  the  Main  Dock  chan- 
nel with  a  view  to  projecting  this  channel  in  a  Htraight  line  under  the  proposed  new 
project  thus  avoidmg  the  two  bends  now  existing  between  the  main  wharves  and 
the  Columbus,  Sandusky  and  Hocking  Railroad  Company  wharves.  The  only  solid 
rock  found  above  the  grade  of  21  feet  below  mean  level  was  at  the  west  end  of  the 
Main  Dock  channel,  where  for  a  length  of  about  1,100  feet  solid  rock  was  found  at 
depths  varying  from  18  to  21  feet  IJpon  this  examination  a  special  report  was  made 
to  Colonel  Smith,  under  date  of  October  29,  1900,  in  which  it  was  proposed  and 
recommended  that  the  Dock  channel  under  the  new  project  be  extenaed  westward 
without  change  of  direction. 

WRECK   OF  SCHOONER   ''BENSON." 

At  the  beginning  of  the  fiscal  year  the  wreck  of  the  schooner  Benson,  lying  off  the 
entrance  to  Sandusky  Harbor,  had  not  been  entirely  removed.  It  was  not  until 
September  1,  1900,  that  a  final  report  was  made  to  the  officer  in  charge  that  the 
locality  was  clear  of  wreckage. 

RULES  AND  REGULATIONS  FOR  CHANNELS. 

The  rules  and  r^ulations  for  the  government  of  the  channels  in  and  about  San- 
dusky Bay,  Ohio,  insued  by  the  Secretary  of  War  on  January  6,  1899,  as  amended 
September  29, 1899,  are  generally  fairly  well  complied  with.  No  vessel  masters  have 
yet  been  officially  reported,  although  several  have  l>een  very  sharply  warned. 

CONDITION  OF  CHANNBIil  AND  COMPARATIVE  SOUNDINGS. 

An  extra  set  of  soundings  over  the  entire  channels  was  taken  in  October,  1900,  and 
the  regular  examinations  were  made  in  June,  1901,  over  the  outer  bar  and  Straight 
channel. 

Cedar  Point  and  outer  channels. — The  soundings  of  October,  1900,  and  of  June,  1901, 
show  only  very  slight  changes.  The  general  characteristics  have  remained  practi- 
cally the  same  since  the  partial  opening  of  the  new  range  in  the  fall  of  1899.  The 
steep  bank  on  the  west  edge  of  the  cut,  even  where  it  passes  the  crest  of  the  bar, 
remains  practically  as  dredged.  In  only  two  places  is  there  any  decided  advance  of 
the  contours  into  the  channel,  and  these  are  so  slight  as  to  give  no  indication  of  a 
general  tendency  in  that  direction.  At  the  lake  end  of  the  channel  there  seems  to 
be  a  tendency  to  scour  on  the  line  of  the  new  range,  probably  due  to  the  infiuence 
of  the  extenaed  jetty  on  the  east  and  the  straightened  bank  parallel  to  it  on  the  west 
The  least  depth  along  the  axis  of  the  channel  as  lighted  is  18  feet,  and  this  is  only  in 
two  places  of  very  small  area,  most  likely  formed  oy  the  action  of  propeller  wheels 
when  vessels  were  aground  during  low  water.  The  shoalest  place  now  is  on  the 
outer  range  just  inside  its  junction  with  the  Cedar  Point  range,  where  there  is  less 
than  19  feet  at  mean  level  entirely  across  the  channel  for  a  length  of  about  150  feet, 
and  less  than  20  feet  for  a  length  of  400  feet  For  considerably  more  than  half  the 
length  of  the  channel  there  is  a  depth  of  over  20  feet  for  varying  widths  from  50  to 
200  feet 

Slraiaht  channel. — Mid  depths  in  the  Straight  channel  &te  greater  than  18  feet  at 
mean  level,  except  near  its  inner  end,  where  they  are  still  greater  than  17 J  feet 
The  17-foot  depl^  is  130  feet  wide  at  the  inner  end  for  about  sBo  feet  of  length;  it  is 
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150  feet  wide  for  3,000  feet  of  length,  and  varies  from  150  to  200  feet  over  the  balance 
of  the  channel. 

In  nearly  all  sections  more  or  less  dredging  was  done  in  1900,  so  that  the  tabular 
comparisons  for  the  year  must  be  made  upon  the  soundings  of  October,  1900,  and 
June,  1901,  only.  During  that  period  a  resultant  fill  has  taken  place  in  all  sections, 
except  No.  3,  averaging  for  the  channel  0.18  foot  and  indicating  an  average  annual 
rate  of  0.27  foot.  Tne  distribution  of  this  deposit  is  irregular  and  shows  no  points 
of  special  interest  for  discussion. 

Dock  channel. — No  regular  examination  was  made  of  the  Dock  channel  this  season, 
but  the  soundings  of  October,  1900,  showed  it  to  be  in  excellent  condition  in  the 
areas  dredged,  as  mentioned  above.  Depths  were  everywhere  better  than  18  feet, 
and  over  a  large  portion  were  19  and  20  ftet.  This  portion  of  the  channel  is  very 
narrow  and  the  trouble  from  this  source  is  enhanced  by  the  continued  low  stage  of 
water  and  by  the  presence  of  occasional  bowlders,  some  of  which  may  have  been 
missed  in  the  dredging  of  the*  channel  and  some  of  which  may  have  rolled  in  from 
the  banks  after  the  dredging  was  completed.  Very  little  trouble  has  been  experi- 
enced this  season,  however,  because  vessel  owners  are  beginning  to  realize  that  ves- 
sels should  be  loaded  according  to  the  depth  of  water  actually  in  a  harbor,  rather 
than  to  the  limit  of  the  boat's  capacity,  and  have  therefore  loaded  genejrally  to 
about  16}  feet  for  Sandusky  Harbor. 

In  general, — ^There  is  great  need  of  extensive  dredging  in  the  channels  if  the  harbor 
is  to  be  placed  upon  a  modem  basis.  The  project  depth  of  17  feet  in  inner  channels 
and  18  feet  in  outer  channels  is  actually  in  existence,  though  not  for  the  full  width 
in  the  Straight  channel  or  Dock  channel.    Even  for  the  present  project  16,000  cubic 

}rards  of  material  should  be  removed  from  outer  bar  in  order  to  make  the  new  range 
ightfi  fully  available  to  the  lake,  and  260,000  cubic  yards  should  be  removed  from  the 
inner  channels  to  give  full  width,  all  amounting  to  not  less  than  $40,000. 

Should  Congress  see  fit  to  make  the  same  change  in  project  as  was  set  forth  in  the 
last  river  and  harbor  bill,  which  failed  of  passage,  it  is  respectfully  urged  that  not 
lees  than  $200,000  should  be  made  at  once  available  in  order  to  obtain  results  of  any 
general  use. 

Very  respectfully,  Wm.  T.  Blunt, 


Maj.  Dan  0.  Kingman, 

CorpB  of  EngmeerSj  U,  S.  A. 


United  8UUe9  Assiatani  Engineer. 


QQ5. 

IMPBOVEMENT  OF  HUBON  HABBOB,  OHIO. 

A  brief  statement  of  the  early  condition  of  the  harbor  at  the  month 
of  the  Huron  River  and  of  the  projects  for  its  improvement  is  given 
on  pages  2653  and  2654,  Report  of  the  Chief  of  Engineers,  1898. 
(Appendix  M  M  5.) 

Tne  latest  project  of  improvement  was  adopted  in  1890.  It  contem- 
plated the  extension  of  the  parallel  piers,  140  feet  apart,  to  the  general 
contour  of  16  feet  depth  in  the  lake.  This  involved  an  extension  of 
720  feet  to  the  east  pier  and  760  feet  to  the  west  pier. 

The  estimated  cost,  revised  in  1893,  for  amount  then  remaining  to 
be  constructed  was  $125,000. 

Since  the  adoption  of  the  project  the  east  pier  has  been  extended 
152  feet  and  the  west  pier  160  feet,  leaving  for  east  pier  568  feet  and 
for  west  pier  600  feet  to  be  constructed  under  the  project.  The  last 
extension  to  piers  was  in  1895. 

TTie  size  of  vessels  carrying  heavy  freights  on  the  lakes  has  been 
very  radically  increased  since  the  adoption  of  the  project  for  this 
improvement,  so  that  a  depth  of  20  feet  at  mean  lake  level  is  essential 
in  order  to  have  a  sufficient  depth  for  heavily  loaded  vessels  during 
the  stages  of  low  water  which  regularly  occur,  to  a  greater  or  less 
extent,  toward  the  close  of  every  season  of  navigation.     No  harbor 
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having  a  depth  not  more  than  16  feet  can  now  be  considered  even  to  a 
small  extent  as  a  port  for  receiving  and  shipping  heavy  freights.  It 
is  too  evident  to  require  remark  that  freights  can  not  be  successfully 
carried  in  channels  where  the  depth  is  less  than  the  draft  of  loaded 
vessels.  Small  vessels  are  rapidly  disappearing  from  the  carrying  of 
freights  on  the  lakes,  and  it  follows  that  narbors  which  can  not  secure 
the  necessary  depths  for  large  vessels  can  not  fail  to  lose  the  tonnage 
and  importance  which  they  held  in  earlier  days  under  different  con- 
ditions. 

The  foregoing  remarks  have  been  introduced  to  explain  in  part  why 
the  oflScer  in  charge  of  the  improvement  does  not  recommend  a  fur- 
ther extension  of  the  piers  under  the  plans  and  limitations  of  the 
project  of  1900. 

The  estimated  cost  of  completing  the  project  as  presented  in  the  last 
annual  report  was  $117,500.  This  is  the  unexpended  balance  of  the 
estimate  for  construction  only,  as  revised  in  1893,  after  completing 
work  then  under  contract.  At  prices  which  then  obtained  the  amount 
estimated  would  be  sufficient  to  cover  the  completion  of  the  work  as 
proposed  in  1890.  The  recent  advance  in  prices  and  the  great  diffi- 
culty of  ijrocuring  suitable  timber  have,  however,  made  necessary  the 
introduction  of  new  methods  and  materials  in  construction,  and  the 
estimates  of  cost  based  upon  former  conditions  are  no  longer  sufficient. 

As  the  completion  of  the  project  of  1890  on  the  lines  then  consid- 
ered sufficient  are  now  entirely  inadequate  to  provide  for  existing  con- 
ditions, it  is  not  deemed  necessary  nor  desirable  to  revise  and  thus 
increase  the  estimate  of  its  cost.  It  is  therefore  explained  that  the 
estimate  for  completion  of  the  project  as  given  in  monev  statements  is 
merely  the  former  estimate  brought  forward  without  change  or  revi- 
sion on  account  of  increased  prices  and  the  resulting  change  m  methods 
of  construction. 

It  was  not  thought  advisable  to  expend  the  $25,000  appropriated  by 
the  act  of  March  3,  1899,  in  extending  the  piers  under  existing  condi- 
tions, and  its  expenditure  was  authorized  for  the  purpose  of  removing 
and  renewing  a  portion  of  the  west  pier.  It  was  proposed  to  do  this 
work  under  contract,  and  the  design  of  the  new  portion  was  to  be  the 
same  as  that  adopted  for  improving  the  harbor  of  Lorain,  Ohio;  that 
is  to  say,  it  was  to  consist  of  a  crib  substructure  with  a  concrete  top. 

A  contract  was  entered  into  with  I.  R.  Churchyard,  of  Buffalo,  N.  Y., 
and  was  approved  by  the  Chief  of  Engineers  October  13, 1900.  for  the 
execution  of  this  work.  The  terms  of  the  contract  required  tne  work 
to  be  commenced  on  or  before  April  1,  1901,  but  the  contractor  made 
no  preparations  to  begin  the  work  at  the  appointed  time,  and  some 
time  subsequentlv  at  his  own  earnest  desire  the  contract  was  annulled 
by  the  Chief  of  Engineers  April  25, 1901.  Authority  was  then  granted 
to  execute  the  work  by  hired  labor.  Arrangements  have  been  made 
for  the  purchase  of  the  necessary  materials  and  some  of  it  has  already 
been  shipped. 

The  plan  and  construction  was  so  far  modified  as  to  permit  the  use 
of  a  timber  superstructure  instead  of  a  concrete  one,  as  the  total  con- 
crete work  to  be  done  was  too  small  to  justify  the  purchase  or  hire  of 
a  concrete-making  plant. 

The  commerce  of  Huron  Harbor  consists  almost  exclusively  of  the 
receipt  of  iron  ore  and  the  shipment  of  coal.    The  total  of  these  com- 
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modities  received  and  shipped  in  the  year  1900  was  656,179  tons,  an 
increase  of  over  45  per  cent  over  the  largestamount  heretofore  reported. 

The  oldest  parts  of  piers  at  Huron  were  constructed  in  1826  or  1827, 
and  the  latest  portions  were  constructed  in  1896. 

On  the  west  side  a  length  of  340  feet,  which  has  been  built  within  a 
few  years,  is  in  fairly  good  condition,  but  needs  some  repairs  to  plank 
of  deck.  Two  parts  of  west  pier,  a  total  length  of  828  feet,  have  had 
the  superstructure  rebuilt  within  a  few  years,  but  the  substructure  is 
in  bad  condition,  so  that  in  case  of  a  general  repair  it  would  be  better 
to  remove  it  with  other  parts  which  ought  to  be  rebuilt,  making  a 
total  length  of  1,180  feet  on  west  side. 

On  the  east  side  a  length  of  152  feet,  built  in  1893  and  1895,  is  in 
fairly  good  condition,  but  the  remainder  of  pier,  a  length  of  about 
720  feet,  is  in  such  bad  condition  that  it  should  be  rebuilt. 

The  latest  designs  for  piers  with  superstructure  of  concrete  are 
estimated  to  cost  about  $120  per  linear  foot.  The  length  of  pier  which 
will  remain  to  be  rebuilt  after  the  expenditure  of  funds  now  available 
will  be  1,000  feet  on  west  side  and  720  feet  on  east  side.  Estimated  cost 
of  1,720  feet  of  pier,  at  $120  per  foot,  $206,400. 

Huron  Harbor  is  in  the  collection  district  of  Sandusky,  Ohio.  There  is  a  fixed 
white  light  of  the  fourth  order  on  the  outer  end  of  the  west  pier. 


Money  statement. 

July  1,  1900,  balance  unexpended $25,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 240. 69 


July  1,  1901,  balance  unexpended 24,759.31 

July  1,  1901,  outstanding  habilities 15.10 


July  1,  1901,  balance  available 24,044.21 


Amount  (estimated)  required  for  completion  of  existing  project 117, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexpended  July  1,  1901 50,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


AmourU  and  dale  of  all  appropriations  for  improving  harbor  at  Huron,  Ohio. 


May  20, 1826 $5,000.00 

May  19,1828 4,413.35 

March  3, 1829 5,935.00 

April  23, 1830 1,880.36 

March  2, 1831 3,4S0.00 

July  3,1832 1,500.00 

June  28, 1 834 6,  700. 00 

June  2,1836 4,300.00 

March  3,1837 2,565.00 

July  7, 1838 5,000.00 

June  11,1844 5,000.00 

August  30, 1852 10,000.00 

June  23, 1866 39,000.00 

June  23, 1874 1,500.00 

March  3,1875 1,0(K).00 

June  18,1878 1,000.00 


June  14, 1880 $3,000.00 

March  3, 1881 3,000.00 

August  2, 1 882 2, 500. 00 

July  5, 1884 7,500.00 

August  5, 1886 3,000.00 

August  1 1 ,  1888 6, 000. 00 

September  19, 1890 16, 000. 00 

July  13,1892 15,000.00 

August  18,1894 10,000.00 

June  3, 1896 8,000.00 

March  3,1899 25,000.00 

Total 197,273.71 

Expended  to  June  30,1901..  172,514.40 

Unexpended  July  1, 1901 .  24, 759. 31 
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OONTRAOT   FOR   REMOVING    AND    BBBUILDINO    PART  OP  WEST  PIER,    HARBOR  AT    HURON, 
OHIO,   IN  FORCE  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  190L 

Name  of  contractor:  I.  R.  Churchyard,  Buffalo,  N.  Y. 

Date  of  contract:  August  22, 1900. 

Date  of  approval:  October  13, 1900. 

Date  of  commencement:  April  1, 1901. 

Date  of  completion:  September  30, 1901. 

Date  of  annullment:  April  26, 1901. 


OOMMEBCIAL  BTATDSnCS. 


The  following  statistics  for  the  year  1900  relative  to  the  commerce  of  the  harbor  of 
Huron,  Ohio,  were  compiled  from  informatioD  received  by  the  collector  of  customs 
and  others: 


ReceiptH. 

Toub. 

SbipmentB. 

Tona. 

Iron  ore 

860,544 

Coal  (bltumlnouB) 

295,635 

Total  freight  tonna.£:e: 

1900 

1809 


656,179 
No  report 


Ve&'iela. 


Entering.., 
Departing.. 


Number. 


214 
194 


Tonnage. 


220,587 
242,405 


Total  registered  tonnage:  - 

1900 

1809 


462,942 
No  report. 


Draft  of  largest  vessels  using  harbor,  18  feet.  No  new  vessel  lines  established  dur- 
ing the  year. 

Note. — The  mouth  of  the  river  had  a  bar  form  across  it  towards  the  fall,  but  for  a 
temporary  obstruction  vessels  can  enter  and  clear  drawing  18  feet. 


QQ6. 


mPROVE:iENT  OF  VERMILION  HARBOR,  OHIO. 

For  a  description  and  brief  history  of  this  improvement  see  page 
2696,  Report  ot  Chief  of  Engineers,  1898.      . 

No  appropriation  was  made  for  this  work  in  the  river  and  harbor  act 
of  Marcn  3,  1899,  and  as  no  funds  were  available  the  work  was  not 
mentioned  in  the  last  annual  report  for  this  district. 

When  last  examined,  in  189t,  the  minimum  depth  through  the  jet- 
tied  channel  was  found  to  be  not  ^-^ss  than  11  feet,  and  not  less  than  12 
feet  thence  outward  to  the  lake.    Some  portions  of  the  jetties  were  in 
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fairly  good  oondition,  but  bv  far  the  ^eater  part  was  in  a  state  of 
utter  decay  above  the  mean  level  of  the  lake,  and  considerable  stone 
had  been  washed  out  of  the  cribs. 

It  was  estimated  by  the  officer  then  in  charge  of  the  improvement 
that  about  1,600  feet  of  jett;^  would  have  to  be  renewed  in  order  to 
restore  the  harbor  to  its  original  condition,  and  that  the  least  cost  of 
this  work  would  be  $60,000,  He  was  of  the  opinion  that  the  commer- 
cial importance  of  the  harbor  would  not  justify  such  an  expenditure. 

In  December,  1900,  a  complaint  from  a  citizen  of  Vermihon,  Ohio, 
was  forwarded  through  his  member  of  Congress  to  the  Chief  oi  Engi- 
neers to  the  effect  that  the  waves,  resulting  from  a  severe  storm,  had 
broken  around  the  shore  end  of  the  east  jetty  and  had  scoured  out  a 
channel  of  considerable  width  from  the  lake  through  into  the  jettied 
channel,  and  that  a  large  quantity  of  material  was  mus  being  washed 
into  the  channel,  threatening  to  completelv  close  it  up.  Immediate 
action  to  prevent  further  injury  was  strongly  urged. 

Accord  mgly  an  allotment  was  made  by  tne  Qiief  of  Engineers  of 
of  $1,500  from  the  appropriation  for ' '  Emergencies  in  river  and  harbor 
works,"  act  of  June  9, 1900,  for  repairs  to  me  east  breakwater  at  Ver- 
milion Harbor,  Ohio,  the  intention  being  that  it  should  be  applied  to 
the  work  of  repairing  the  damage  done  by  the  storm.  Temporary 
work  was  at  once  undertaken,  and  the  break  was  closed  at  a  cost  of 
$176.27.  The  balance  of  the  allotment  is  still  held  in  order  to  deter- 
mine what  further  work,  if  any,  is  necessary  to  complete  the  repairs  for 
which  the  allotment  was  made. 

A  copy  of  the  letter^  asking  for  the  allotment  is  transmitted  here- 
with, together  with  the  report*  of  Assistant  En^neer  William  T.  Blunt, 
describing  the  injury  and^  the  method  of  repairing  it. 

In  view  of  future  contingencies  of  this  character,  which  are  very 
certain  to  occur  if  tlie  harbor  is  left  in  its  present  condition,  it  seems 
important  that  the  attitude  of  the  United  Etates  toward  this  harbor 
in  reference  to  future  appropriations  should  be  definitely  determined. 
If  the  harbor  is  to  be  wholly  abandoned,  then  no  further  attention  need 
be  paid  to  applications  for  temporary  repairs;  but  if  the  United  States 
intends  to  preserve  the  harbor,  provisions  should  be  made  before  it  is 
too  late  to  restore  it  at  least  to  its  former  condition. 

It  may  be  said  that  the  United  States  has  already  appropriated  and 
expended  upon  this  harbor  the  sum  of  $132,701.28,  not  including  tills 
last  expenditure  resulting  from  the  injury  due  to  the  storm. 

The  letter  of  Mr.  Coen,  of  Vermilion,  would  seem  to  indicate  that 
the  harbor  is  at  least  of  local  value,  and  that  it  possesses  a  certain 
amount  of  comnierce;  and  its  condition,  so  &r  as  it  is  known  to  this 
office,  would  indicate  that  it  was  naturally  as  good  as  any  of  the  other 
small  harbors  in  the  district. 

Vermilion  is  in  the  oollectdon  district  of  Sandusky,  Ohio.  There  is  a  fixed  light  of 
the  fifth  order  on  the  west  pier. 

Mcmey  stcUement. 

December  21, 1900,  allotment  from  emergency  river  and  harbor  appro- 
priation, act  of  June  6,  1900 $1,500.00 

June  30,  1901,  amount  expended  during  fiscal  year 176. 27 

July  1,  1901,  balance  unexpended J,  323. 73 

*  Not  printc.l. 
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Amount  and  date  of  all  appropriations  for  improving  harbor  at  Vermilim},  Ohio, 


July  2,1838 $10,000.00 

March3,1837 20,000.00 

July  7, 1838 23,626.57 

June  28, 1864  (allotuiei.t )  . . .  6, 768. 97 

June  23, 1866 16,315.74 

June  10,1872 5,000.00 

March  3, 1873 12,000.00 

June  23, 1874 3,000.00 

March  3,1875 10,000.00 

August  14, 1876 6, 000. 00 

June  18,1878 4,000.00 

June  14, 1880 2,000.00 

March  3, 1881 2,000.00 

August  2, 1882 3,000.00 


August  5, 1886 $3,000.00 

August  11,1888 1,000.00 

September  19, 1890 2,000.00 

July  13,1892 2,000.00 

August  18, 1894 2,000.00 

June  3, 1896 2,000.00 

June  6, 1900  (allotment) 1, 500. 00 

^otal - 134  201. 28 

Expended  to  June  3d,'l96l  1 1  132, 877*.  55 

Unexpended   July    1, 
1901 1,323.73 


QQ7. 


IMPROVEMENT  OF  BLACK  RIVER  (LORAIN)  HARBOR,  OHIO. 

A  statement  regarding  location,  conditions,  and  projects  for  improve- 
ment of  this  harbor  is  given  upon  page  2668,  Report  of  Cmef  of 
Engineers,  1898. 

The  present  project  was  adopted  in  1894,  and  provides  for  the 
renewal  of  piers,  construction  or  breakwaters  converging  toward  the 
lake,  and  the  dredging  of  protected  channels  and  areas  to  a  full  depth 
of  20  feet.  The  improvement  was  authorized  to  be  undertaken  by 
continuous  contract  by  the  river  and  harbor  act  of  March  3,  1899,  but 
when  proposals  were  invited  the  estimate  was  found  to  be  insufficient, 
this  being  due  to  the  increase  in  the  cost  of  labor  and  material  which 
had  resulted  during  the  interval  since  the  estimate  was  made. 

The  act  of  June  6, 1900,  authorized  a  contract  to  be  made  for  a  por- 
tion of  the  ijroposed  improvement  up  to  the  limit  of  the  amount 
allowed,  provided  no  portion  of  the  work  should  cost  more  than  a  10 
per  cent  increase  over  that  in  the  first  estimate.  This  law  permitted 
a  contract  to  be  made  providing  for  the  renewal  of  the  piers  as  far  as 
was  necessary,  the  construction  of  pier  heads  of  the  breakwater,  and 
the  completion  of  the  west  breakwater  1,800  feet  in  length,  as  well  as 
for  all  necessary  dredging  between  the  jetties.  It  left  uie  east  break- 
water, 1,500  feet  in  len^,  unprovided  for. 

The  style  of  construction  adopted  for  the  breakwaters  required  them 
to  be  constructed  wholly  of  stone  of  the  approved  design,  the  pier 
heads  aJone  to  be  constructed  of  timber  cribs  oelow  water  and  concrete 
caps  above.  The  jetties  are  to  be  of  timber  below  water,  with  a  con- 
crete superstructure. 

A  separate  contract  was  made  with  Edward  J.  Kingston,  of  Buffalo, 
N.  Y.,  for  dredging  a  channel  between  the  jetties  and  at  the  entrance 
to  them  so  as  to  provide  a  depth  of  at  least  20  feet  below  mean  lake 
level.  Operations  under  this  contract  were  in  progress  at  the  begin- 
ning of  the  present  fiscal  year,  and  were  continued  until  September  9, 
1900.  A  total  of  108,757  cubic  yards  of  material  was  removed  under 
this  contract.  Of  this  amount,  41,974  cubic  yards  were  removed 
during  the  present  year. 

The  contract  for  the  construction  of  the  jetties  and  the  west  break- 
water was  made  with  Patrick  Keohane,  of  Fayetteville,  N.  Y.,  in 
October,  1900.  He  was  required  to  begin  the  work  not  later  than 
April  1,  1901.     He  made  a  technical  compliance  with  the  contract  by 
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beginning  the  work  on  a  very  small  scale,  but  besides  the  collection 
of  building  material  little  work  was  done  during  the  fiscal  year. 

The  city  and  harbor  of  Lorain  are  not  general! v  known  by  the  name 
of  the  small  stream  for  the  improvement  of  which  appropriations  have 
been  made.  The  name  of  the  stream  has  been  used  in  all  river  and 
harbor  acts,  except  the  emergency  act  of  June  6,  1900,  where  it  was 
designated  as  '*  Lorain  Harbor,  Ohio."  This  designation  is  now 
preferable. 

The  estimated  cost  of  building  the  east  breakwater  of  stone  is 
$190,000,  which,  added  to  the  amount  already  authorized,  makes  the 
entire  estimate  $705,350.  In  addition  to  this,  a  moderate  sum  should 
be  available  at  any  time  for  maintenance  and  dredging. 

The  commerce  of  the  harbor  of  Lorain  shows  a  constant  increase. 
The  receipts  and  shipments  for  the  year  1900  amounted  to  more  than 
one  and  a  half  million  tons,  an  increase  of  nearly  125,000  tons  over 
that  of  the  previous  year. 

For  a  description  of  the  work  done  during  the  present  fiscal  year, 
attention  is  respectfully  invited  to  report  of  Assistant  Engineer  G.  T. 
Nelles,  which  is  transmitted  herewith. 

Black  River  (Lorain)  Harbor  is  in  the  collection  district  of  Cuyahogjft,  Ohio. 
There  is  a  fixed  white  light  of  the  fourth  order  on  the  outer  end  of  west  pier  and  a 
beacon  on  the  inner  end  of  west  pier  to  form  a  range  for  entering  Uie  harbor. 

Mon^  statement. 

July  1,1900,  balance  unexpended 1166,604.42 

June  30,  1901,  amount  expended  during  fiscal  year 10, 142. 49 

July  1,  1901,  balance  unexpended 156,461.9.3 

July  1,  1901,  outstanding  liabilities 138.25 

July  1,  1901,  balance  available 156,323.68 

Amount  (estimated)  required  for  completion  of  existing  project 530, 350. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901 : 

For  works  of  improvement $300,000.00 

For  maintenance  of  improvement 10, 000. 00 

310,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


Amount  arid  date  of  all  appropriations  for  irrtproving  harbor  at  Black  Rivera  Ohio, 


May  23,1828 : $7,500.00 

April  23, 1830 8,559.77 

March  2, 1831 9,275.00 

July  3, 1832 8,000.00 

March  2, 1833 2,400.00 

June  28,1884 5,000.00 

March3,1835 4,400.00 

July2,1836 6,660.00 

March  3, 1837 6,410.00 

July  7,1838 5,000.00 

August  30, 1852 5, 000. 00 

June  28, 1864  (allotment)  ...  20, 000. 00 

June  23, 1806 10,000.00 

June  10,1872 20,000.00 

March  3, 1873 20,000.00 

June  23, 1874 20,000.00 

March  3,1875 10,000.00 

August  14, 1876 6,000.00 

June  18,1878 1,000.00 


June  14,1880 $1,000.00 

March3,1881 7,000.00 

August  2,1882 7,000.00 

July  5, 1884 10,000.00 

August  5, 1886 10,000.00 

August  11, 1888 10,000.00 

September  19, 1890 12, 000. 00 

July  13,1892 20,000.00 

August  18, 1894 10,000.00 

June  3,1896 30,000.00 

March  3,1899 50,000.00 

June  6, 1900 125,000.00 

Total 467,204.77 

Expended  to  June  30, 1901 . .  310, 742. 84 

Unexpended    July   1, 
1901 156,461.93 
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LIST  OP  CONTRACTS  FOR  IMPROVING   HARBOR  AT  BLACK   RIVER  (lORAIN),  OHIO,  IN   FORCE 
DURING  THE  FIBGAL  YEAR  ENDING  JUNE  30,  1901. 

OmJtradfoT  dredging. 

Name  of  contractor:  £dward  J.  Hingston,  Buffalo,  N.  Y. 

Date  of  contract:  October  17,  1899. 

Date  of  approval:  October  2,  1899. 

Date  of  commencement:  November  9,  1899, 

Date  of  completion:  September  9,  1900. 

Cantractfor  constructing  west  breakwater ^  twopierheadSj  and  reinoving  and  rebuilding  parts 

of  east  and  west  piers. 

Name  of  contractor:  Patrick  Keobane,  Fayetteville,  N.  Y. 
Date  of  contract:  October  27,  1900. 
Date  of  approval:  November  22,  1900. 
Date  of  commencement:  April  1,  1901. 
Date  of  completion:  Continuous  contract 


COMMERCIAL  STATISTICS. 


The  following  statistics  for  the  year  1900  relative  to  the  commerce  of  the  harlx)r  at 
Black  River  (Ix)rain^,  Ohio,  were  compiled  from  information  furnished  by  the  col- 
lector of  customs  ana  others: 


Receipts. 

Tons. 

Shipments. 

Tons. 

Iron  ore 

1,103,962 

16,118 

450 

1,750 

1,369 

1,600 

490 

2 

Coal 

402,662 
1,055 
18  350 

Lumber,  lath. 

etc 

Billets  (f.teel) 

Stone   .       •  • 

Rails  (steel) 

Sand      

Dynamite  . '. 

Pig  iron 

Uillets  (steel) 

Ice 

Fruit 

Total 

422,068 

Total... 

1,124,641 

Total  freight  tonnage: 

1900 1,546,709 

1899 1,423,157 


Increase 123,552 


Vessels. 


Number.    Tonnage. 


Entering. . 
Departing. 
Built , 


489 
4i*5 


778,815 
761,650 
20,669 


Total  ro(?Lstered  tonnage  (vessels  entering  and  departing): 

1900 1,624,966 

Ib99 1,385,286 

Increase : 139,679 

Draft  of  largest  vessels  using  harbor,  18i  feet.    Largest  vessels  do  not  load  to  full 
depth.    No  new  vessel  lines  established  during  the  year. 


BEIX)RT  OF  MR.  Q.  T.  NBLLES,  ASSISTANT  ENGINEER. 

Cleveland,  Ohio,  June  SO,  1901. 
Major:  I  have  the  honor  to  submit  the  following  report  of  operations  at  Black 
Eiver  (Lorain)  Harbor,  Ohio,  for  the  fiscal  year  ending  June  30,  1901: 
My  connection  with  this  improvement  has  been  so  brief  that  this  report  is  neces- 
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sarily  a  compilation  of  information  gathered  from  the  records  of  the  Cleveland  office 
and  from  the  inspectors  and  others  familiar  with  the  conditions  in  the  harbor. 

At  the  end  of  the  last  fiscal  year  work  was  being  prosecuted  under  a  contract  with 
Edward  J.  Hingston,  of  Buffalo,  K  Y.,  fOr  dredgmg  in  the  channel  between  tiie 

Eiers  and  in  the  entrance  to  the  channel,  so  as  to  provide  a  depth  of  at  least  20  feet 
elow  mean  lake  level.  Operations  were  continued  under  this  contract  until  Sep- 
tember 9,  1900.  A  total  of  108,757  cubic  yards  of  material  was  removed  under  the 
contract  Of  this  amount,  41,974  cubic  yards  were  handled  during  the  present  fiscal 
year.  The  survey  made  on  May  8,  1901,  shows  a  depth  of  more  than  21  feet  below 
mean  lake  level  over  the  whole  area  dredged  in  1900,  and  clearly  indicates  the  favor- 
able conditions  in  this  respect  at  Black  River  Harbor. 

The  storms  of  November,  1900,  caused  a  breach  in  the  superstructure  of  the  east 
pier,  which  rapidly  widened  untU  it  finally  included  fully  600  feet  of  the  work  con- 
structed prior  to  1891.  The  depth  of  the  breach  is  from  2  to  6  feet,  and  while  the 
seas  sometimes  run  through  it  no  serious  inconvenience  or  damage  has  yet  resulted. 

Under  date  of  Septeml^r  9,  1900,  proposals  were  invited  for  constructing  the  west 
breakwater  and  removing  and  rebuilding  part  of  the  east  and  west  piers,  in  accord- 
ance with  the  approved  project  for  the  improvement  of  this  harbor,  dated  November 
1, 1897,  and  designated  as  Plan  ''  B"  (House  Doc.  No.  131,  Fifty-fifth  Congress,  second 
session).  Bids  were  received  for  two  types  of  breakwater,  the  first  to  to  entirely  of 
stone,  of  the  form  and  construction  aavised  in  the  report  of  the  Board  of  Engineer 
officers  appointed  Octob^  6,  1897,  to  consider  and  report  upon  the  subject  of  break- 
water construction  at  Black  River  and  other  harbors;  the  second  type  consisted  of  a 
structure  composed  of  stone-filled  timber  cribs,  with  concrete  superstructure,  resting 
on  a  foundation  of  small  stone,  and  protected  against  undermining  by  suitably  dis- 
posed large  riprap.  The  new  piers  consist  of  stone-filled  timber  cribs  20  feet  wide, 
with  grillage  bottoms  28  feet  wide,  resting  on  a  prepared  foundation  of  small  stone 
20  feet  below  mean  lake  level,  and  surmounted  by  a  concrete  superstructure  extend- 
ing 6  feet  above  mean  level. 

Patrick  Keohane,  of  Fayetteville,  N.  Y.,  was  the  lowest  and  best  bidder  for  the 
work,  and  a  contract  was  entered  into  with  him  on  October  6,  1900.  This  contract 
provides  for  the  construction  of  the  west  breakwater,  1,800  feet  in  length,  entirely  of 
stone;  for  two  pierheads,  50  feet  by  60  feet,  spaced  500  feet  apart  at  the  entrance  to 
the  harbor,  constructed  of  stone-filled  timber  cribs  with  concrete  superstructure;  for 
the  construction  or  reconstruction  of  1,615  feet  of  the  east  pier  and  365  feet  of  the 
west  pier  in  the  manner  already  described,  and  for  the  dredgmg  necessary  to  accom- 
plish the  removal  of  the  old  work  and  to  prepare  the  foundations  for  the  new  work. 

The  estimated  contract  cost  of  the  work  described  is  $428, 180.36. 

In  order  to  insure  the  integrity  of  the  channel  it  was  provided  in  the  contract  that 
the  damaged  portion  of  the  east  pier  should  first  be  rebuilt  This  was  to  be  followed 
in  the  order  named  by  the  construction  of  the  other  parts  of  the  east  and  west  piers, 
the  pierheads  at  the  entrance  to  the  harbor,  and  the  west  breakwater,  which  is  to 
follow  shoreward  from  its  pierhead. 

Athough  the  contract  provided  that  the  work  of  framing  cribs  for  the  east  pier 
should  he  commenced  on  or  before  April  1,  1901,  the  contractor  simply  made  or 
attempted  to  make  a  technical  compliance  with  this  provision,  and  until  very  recently 
his  efforts  appear  to  have  been  devoted  to  opening  up  a  quarry  and  securing  mate- 
rials. Withm  the  past  two  weeks  two  caigoes  of  henuock  timber,  aggregating  about 
650,000  feet  B.  M.,  and  three  carloads  of  bolts,  have  been  reoeiv^  and  unloaded  at 
Lorain,  and  it  is  promised  by  the  local  representative  of  the  contractor  that  the  con- 
struction of  the  cribs  for  the  east  pier  will  be  commenced  at  once  and  pushed  to 
completion  with  eneivy  during  the  present  season. 
Very  respectfully, 

G.  T.  NbllMj 
U,  S.  Aasistani  Engineer. 

Maj.  Dan  C.  Kingman, 

Corps  of  Engineen,  U,  8,  A. 
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IMPROVEMENT  OF  CLEVELAND  HARBOR,  OHIO. 

For  a  brief  history  of  the  early  conditions  and  projects  of  improve- 
ment, see  page^  2661  and  2662  of  the  Report  of  the  Chief  of  Engineers, 
1898,  and  pages  530  and  531  of  Report  of  Chief  of  Engineers^  1899. 
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There  are  now  two  projeota  for  improving  the  harbor  of  Cleveland, 
Ohio.  The  first  is  the  project  adcxpted  under  a  provision  of  the  river 
and  harbor  act  of  June  8, 1896,  and^provides  for  repairing  and  rebuild- 
ing the  old  works  as  a  matter  of  maintenance,  and  is  supplemented  by 
the  project  previousljr  adopted  for  completing  the  east  breakwater. 

This  project  and  original  estimate  of  cost  cover  the  following  items: 

Renewing  east  pier  322  feet,  renewing  west  pier  1,470  feet;  total  pier  to  be 
remov^  north  of  Lake  Stiore  and  Michigan  Southern  Railway  bridge, 
1,800  feet,  at  1100 $180,000 

For  pier  south  of  lake  Shore  and  Michigan  Southern  Railway  bridge,  260 
feet,  at  $100 26,000 

Dredging  to  deepen  and  widen  channel  above  and  below  railroad  bridge, 
200,000  yards,  at  20  cents 40,000 

Contingencies  of  engineering,  etc 14, 000 

Total  for  rebuilding  piers  and  widening  channel 260, 000 

Rebuilding  superstructure  of  west  breakwater  with  concrete,  outside  of 

opening  in  snore  arm,  and  sheathing  cribs  with  oak,  5,440  feet,  at  $100. .  544, 000 

Sheathing  face  of  cribs  of  east  breakwater,  2,764  feet,  at  $8.50 23, 494 

Contingencies  of  engineering,  etc 32, 506 

Total  for  repairing  breakwaters 600,000 

For  completing  east  breakwater  under  previous  project 494, 000 

Total  of  estimate  for  repairs  and  construction 1, 354, 000 

(See  Reports  of  Chief  of  Engineers,  1895,  page  410,  and  1896,  page  2952.) 

The  second  project  was  adopted  under  the  provisions  of  the  river 
and  harbor  act  of  March  3,  1899.  This  project  is  for  dredging  the 
channel  and  the  areas  between  breakwaters  and  harbor  line  to  a  aepth 
of  21  feet.  This  dredging  is  all  for  the  entire  or  partial  restoration 
of  previous  depths  of  water,  so  that  it  is  entirely  a  project  for  main- 
tenance rather  than  for  additional  improvement.  The  estimated  cost 
of  dredging  to  a  depth  of  21  feet,  as  revised  in  June,  1899,  was 
$235,300,  wnile  for  dredging  to  a  depth  of  25  feet  the  estimated  cost 
was  $478,400.  Dredging  to  the  greater  depth  was  recommended  by 
the  officer  in  charge  of  tne  improvement. 

At  the  beginning  of  the  fiscal  year  work  was  in  progress  for  the 
renewal  of  the  superstructure  of  the  west  breakwater,  the  extension 
of  the  east  breakwater,  the  repair  and  renewal  of  the  jetties,  and  for 
dredging  in  the  channd  and  in  the  sheltered  areas.  All  of  this  work 
was  in  progress  under  contracts  previously  made,  and  both  the  con- 
tracts and  the  work  have  been  described  m  previous  reports  of  the 
Chief  of  Engineers. 

Under  the  contract  with  the  Hunkin  Brothers,  of  Cleveland,  Ohio, 
dated  April  27,  1897,  the  renewal  of  the  superstructure  of  the  west 
breakwater  was  continued.  During  the  present  fiscal  year  over  1,400 
linear  feet  of  ihe  old  superstructure  was  removed  and  nearly  all  of  it 
replaced  with  concrete.  The  oak  sheathing,  fenders,  and  the  strength- 
ening of  tJie  substructure  have  kept  pace  with  the  concrete  work. 

Under  the  contract  with  the  L.  P.  J.  A.  Smith  Company,  of  Qeve- 
land,  Ohio,  the  jetties  have  been  repaired  and  capped  with  concrete. 
About  575  linear  feet  of  new  superstructure  was  made  during  the 
present  year,  1,431  feet  of  the  old  fender  and  old  pier  were  removed, 
and  1,311  feet  of  channel  dredged.  The  work  of  extending  the  east 
breakwater  was  continued  and  1,120  linear  feet  of  cribs  sunk  in  place 
for  the  substructure,  and  the  superstructure  has  been  completed  over 
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about  one-half  this  distance.  Dredging  in  the  harbor  and  sheltered 
areas  was  continued  until  the  exhaustion  of  the  funds  available  for 
the  purpose.  About  40,000  cubic  yards  of  material  was  removed 
during  tne  present  year. 

The  wort  of  cement  testing  was  continued  throughout  the  year, 
and  the  results  are  embodied  in  the  report  of  Assistant  Engineer 
G.  T.  NelleSp  to  which  attention  is  respectfully  invited. 

I  think  it  important  to  invite  attention  to  the  necessity  of  securing 
a  gi'eater  depth  in  the  harbor  of  Cleveland  than  that  afforded  by  the 
2]  -foot  deptn  now  proposed,  which  is  measured  down  from  mean  lake 
level.  The  mean  lake  level  was  determined  many  years  ago  and  is  an 
arbitrary  plane  hardly  reached  at  all  by  the  highest  water  during  the 
past  year.  It  would  seem  more  logical  to  refer  all  depths  to  mean  low 
water  and  to  avoid  the  necessity  of  minus  gauge  readings.  Gauge 
observations  at  Cleveland  for  the  past  year  show  that  there  was  not  a 
single  month  during  the  year  in  which  the  mean  level  of  the  water 
surface  was  as  high  as  the  datum,  known  as  mean  lake  level.  The 
minimum  level  for  any  one  month  was  2.7  feet  below  the  datum  and 
the  mean  for  the  entire  year  1.2  feet  below  it. 

The  city  of  Cleveland  has  done  a  large  amount  of  work  in  the 
improvement  and  maintenance  of  the  channels  within  the  old  shore 
line  of  the  lake.  It  is  stated  that  in  the  neighborhood  of  $200,000  was 
expended  by  the  city  in  these  improvements  during  the  past  twelve 
months,  and  more  than  200,000  cubic  yards  of  material  has  been 
dredged  in  making  them. 

The  United  States  has  exercised  no  supervision  over  these  works 
except  as  to  dumping  of  dredged  material.  A  dumping  ground  has 
been  established  some  2  or  3  miles  out  in  the  lake,  and  the  distance  to 
it  is  so  great  that  the  dumping  can  not  be  conveniently  supervised 
from  the  shore.  The  whole  lake  is  so  shallow  that  dumping  must  be 
done  with  care  to  prevent  the  material  from  becoming  an  obstruction 
to  navigation.  To  enable  this  work  to  be  properly  supervised,  as  well 
as  to  facilitate  the  inspection  of  the  work  of  improvement  of  the  har- 
bor, authority  has  recently  been  granted  to  purchase  a  suitable  steam 
or  naphtha  launch  at  a  cost  not  to  exceed  $1,400. 

The  emergency  river  and  harbor  act  of  June  6.  1900,  provided  for 
a  preliminary  examination  and  survey  of  Cleveland  Harbor,  Ohio, 
*'with  a  view  to  the  further  improvement  of  said  harbor:  First,  by 
such  additional  construction  or  extension  as  may  be  found  necessary 
to  provide  a  safer  and  better  entrance  for  vessels  at  the  main  entrance 
to  the  breakwater  of  said  harbor;  second,  to  provide  such  additional 
harbor  room  as  may  be  found  necessary  by  an  extension  eastward  of 
the  breakwater  now  under  construction  in  said  harbor.'' 

The  freight  tonnage  of  Cleveland  Harbor  is  very  large.  It  amounted 
to  more  than  7,600,000  tons  in  the  year  1900,  an  increase  over  the 
previous  year  of  178,000  tons.  Large  as  is  the  commerce,  this  increase 
IS  considerably  less  than  that  in  many  of  the  other  harbors  in  the  dis- 
trict, and  this  would  seem  to  indicate  that  the  present  business  is  now 
yerj  nearly  equal  to  the  maximum  capacity  of  the  harbor. 

The  harbor  room  within  the  river  mouth  is  very  much  cramped,  and 
the  approaches  to  it  by  land  are  diflScult  and  are  through  the  neart  of 
the  city.  An  extension  of  the  breakwater  eastward,  whereby  sufficient 
docks  might  be  constructed  along  the  lake  shore,  would  seem  to  be  the 
only  relief  from  this  condition. 
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Cleveland  Harbor  is  in  the  collection  district  of  Cuyahoga,  Ohio.  There  are  four 
lights  to  mark  the  entrance  between  breakwaters  and  piers  and  a  fog  signal  on  pier 
in  rear  of  east  end  of  west  breakwater. 

During  the  squall  on  June  27, 1900^  the  barge  JoJm  Fritz^  of  Duluth, 
belonging  to  the  Bessemer  Steamship  Company,  drifted  against  the 
outer  ena  of  the  partially^  completed  west  pier  in  the  harbor  of  Cleve- 
land, Ohio,  and  injured  it  to  such  an  extent  that  it  was  necessary  to 
rebuild  a  section  of  the  superstructure  30  feet  long.  It  was  under- 
stood at  the  time  of  the  accident  that  the  owners  of  the  vessel  would 
repair  the  damage  done,  but  after  considerable  dela^  the  contractors 
for  the  removal  of  the  superstructure  of  the  west  pier  undertook  the 
work  under  Government  supervision,  and  on  completion  presented  a 
bill  amounting  to  $2,315.67.  The  payment  of  this  account  was  finally 
authorized  by  the  proper  authority^  and  it  was  paid  by  the  United 
States.  It  is  understood  that  a  claim  for  this  amount  against  the 
steamship  company  is  how  in  the  hands  of  the  Department  of  Justice 
for  collection. 

In  the  night  of  June  11,  1901,  the  steamer  Superior^  owned  and 
operated  by  the  Euclid  Beach  Park  Company,  of  Cleveland,  Ohio, 
collided  wim  the  east  pier  in  the  harbor  of  Cleveland,  Ohio,  and  broke 
one  of  the  oak  fenders  and  otherwise  damaged  the  pier  to  an  amount 
estimated  at  $90. 

A  report  of  this  injury  was  made  to  the  United  States  attorney  for 
the  northern  district  of  Ohio,  and  a  further  report  from  this  office  has 
been  made  to  the  effect  that  this  injury  was  not  maliciously  made,  and 
that  a  payment  of  $90  to  repair  the  injury  would  probably  meet  the 
ends  oi  justice.    The  injury  nas  not  yet  been  repaired. 

Money  statements, 

PROJECT  UNDER  CONTINUOUS  CONTRACT. 

July  1, 1900,  balance  unexpended $515,463.93 

June  30,  1901,  amount  expended  during  fiscal  year 236, 386. 73 

July  1,  1901,  balance  unexpended 279,077.20 

July  1,  1901,  outstanding  liabilities 22,271.96 

July  1,  1901,  balance  available 256,805.24 

July  1,  1901,  amount  covered  by  uncompleted  contracts 296, 068. 51 

Amount  (estimated)  required  for  completion  of  existing  project 353, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,1901 100, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

DREDGING  TO  A  DEPTH  OF  21  FEST. 

July  1,  1900,  balance  unexpended $17,888.88 

June30,  1901,  amount  expended  during  fiscal  year 17,888.88 


Amount  (estimated)  required  for  completion  of  existing  project 160, 300. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1903: 

For  works  of  improvement $160, 300. 00 

For  maintenance  of  improvement 14, 700. 00 


Submitted  in  complian';e  with  requirements  of  sundry  civil  act  of  June 
4.  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


175,000.00 
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Amount  and  dote  of  all  appropriaiions  for  improving  the  harbor  of  Cleveland^  Ohio, 


MarchS,  1825 $5,000.00 

March  2,  1827 10,000.00 

March  3,  1829 12,179.00 

April  23,  1830 1,786.56 

March  2,  1831 3,670.00 

July  3,  1832 6,600.00 

June  28,  1834 13,315.00 

July  2, 1836 15,006.59 

MarchS,  1837 10,000.00 

July  7,1838 51,836.00 

June  11,  1844 25,000.00 

Augu8t30,  1852 30,000.00 

March  3,  1853 145.69 

June  28,  1864  (allotment) .  20, 000. 00 

June23, 1866 59,806.00 

June  25,  1868  (allotment) .  17, 000. 00 

April  10,  1869  (allotment) .  13, 380. 00 

July  11,  1870 20,000.00 

March  3,  1871  (allotment 

forrepairs) 636.77 

March  3,  1873 1,000.00 

June24,  1874 30,500.00 


Total  previous  to 
adoption  of  pro- 
ject for  harbcr  of 
refuge 


846,881.61 


March  3,  1875 $50,000.00 

Auguatl4,  1876 50,000.00 

Au^st  14,  1876  (repi.'.r  of 

pier) 8,000.00 

June  18, 1878 100,000.00 

March  3,  1879 100,000.00 

June  14,  1880 125,000.00 

March  3,  1881 200,000.00 

Augu8t2,  1882 175,000.00 

July  3,  1884 100,000.00 

AugU8t5,  1886 93,750.00 

Augustll,  1888 100,000.00 

September  19,  1890 75,000.00 

July  13,  1892 100,000.00 

Augustl8,  1894 50,000.00 

Junes,  1896 80,000.00 

June4,  1897  .,. 350,000.00 

Julyl,  1898 294,000.00 

MarchS,  1899 75,000.00 

MarchS,  1899 100,000.0^ 

June6,  1900 175,000.00 


Total 2,747,631.61 

Expended  to  June  30, 1901.  2,468,554.41 

Unexpended  July  1, 
1901 279,077.20 


Note.— Appropriation  of  March  3,  1899,  was  for  dredging  in  the  anchora^  and 
channel  between  piers.  This  sum  has  been  expended.  Balance  of  appropriations 
available  for  project  under  continuous  contracts,  $279,077.20. 

Note. — Since  the  adoption  of  project  for  outer  harbor  about  $120,000  has  been 
expended  for  maintenance  of  channel,  piers,  and  breakwater. 


LIST  or   0ONTRAOI8   rOB    DCFBOVnTG   HARBOR  AT   CLBVBLAND,    OHIO,   IN  FOBCB  DUBING 
THB  FISCAL  YBAB  ENDING  JUNE  30,    1901. 

CkmiTO^  for  repair  of  toest  breakwaier. 

Name  of  contractor:  Hunkin  Brothers,  Cleveland,  Ohio. 

Date  of  contract:  April  28,  1897. 

Date  of  approval:  May  19,  1897. 

Date  of  commencement:  August  3, 1897. 

Date  of  completion:  Continuous  contract. 

Ckmtraafor  conatruction  of  east  pier,  removing  pari  of  old  west  pier,  dredging,  and  com- 
pleting east  breakwater. 

Name  of  contractor:  The  L.  P.  &  J.  A.  Smith  Company,  Cleveland,  Ohio. 
Date  of  contract:  July  16,  1898. 
Date  of  approval:  August  11,  1898. 
Date  of  commencement:  August  15,  1898. 
Date  of  completion:  Continuous  contract. 

Contro/dfor  dredging. 

Name  of  contractor:  W.  A.  McGillis  A  Co.,  Cleveland,  Ohio. 

Date  of  contract:  June  12,  1899. 

Date  of  approval:  July  7,  1899. 

l>ate  of  commencement:  July  10,  1899. 

Date  of  completion:  August  31,  1900. 
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COMMERCIAL  8TATIHTIC8. 


The  followins  Btatistica  for  the  year  1900,  relative  to  the  commerce  of  the  harbor 
of  ( 'leveland,  Ohio,  were  compiled  from  a  statement  published  by  the  collector  of 
c'lmiloins  in  the  Cleveland  Ixjader  January  1,  1901: 


Rcceipta. 


Iron  ore 

Lumber,  logs,  etc . . 

Stone 

Pig  iron 

Grain  and  pruducc. 

Asphalt 

Trap  rock 

Gravel 

Mifoellaneous 


'iy>ta]. 


Tons. 


Shipments. 


8,82»,314 

WW,  636 

!(>:{,  033 

10,256 

28,522 

2,449 

12,775 

7,289 

108,423 


5,020,997 


Coal  (bituniinons).. 
Coal  (anthmeite)... 

Iron  and  Mteol 

Grain  and  produce . 

Nails 

Miscellaneous 


Total. 


Tons. 


1,936,628 
2r)6, 908 

27,967 
100,997 

20,098 
206,243 


2,648,826 


Total  freight  tonnage: 

1900 7,669,428 

1899 7,890,921 

Increase 178,503 


Vessels. 


Tonnage. 


Enterini?.. 
iK'partiiiK- 
Built 


8,568,580 

8,496,254 

14,128 


Total  n^Kistered  tonnage  (vessels  entering  and  departing): 

llKH) 7,064,784 

Ib'M 7,296,002 

Dci'rcase 230,218 

Draft  of  largest  vessels  usin^  harl>or,  19  feet    Largest  x^essels  do  not  load  to  faU 
dei)tli.    No  new  vessel  lines  established  during  the  year. 


REPORT  OF  MR.  Q.  T.  NBLLE8,  ASSieTANT  BNGINEER. 

Cleveland,  Ohio,  June  SOj  1901, 
Major:  I  have  the  honor  to  submit  the  following  report  of  operations  at  Cleveland 
Harl)(>r,  Ohio,  for  the  fist'al  year  ending  June  30,  1901: 


Undor  your  onlern  of  June  7,  1901, 1  aHsumed  local  charge  of  the  works  of  improve- 
ment in  Cleveland  Harl)or.  Con8e<niently  my  connection  with  the  works  ha«  l)een  so 
brief  that  I  have  been  oblige<i  to  rely  uj)on  the  records  of  the  office  and  information 
gathered  from  inspectors  and  others  familiar  with  the  harbor  in  preparation  of  this 
report 

The  work  of  the  year  has  been  carried  on  under  three  contracts,  as  follows: 

1.  With  Hunkin  Brothers,  of  Cleveland,  dated  April  28,  1897,  for  repairing  west 

2.  With  The  L.  P.  &  J.  A.  Smith  Company,  of  Cleveland,  dated  July  2,  1898,  for 
constructing  part  of  west  pier,  dredginjr  cnannel,  and  completing  i»8t  breakw^ater. 

3.  With  W.  A.  McGillis  &  Co.,  of  Cleveland,  dated  June  21,  1899,  for  dredging  in 
harbor. 

WEBF  breakwater  REPAIRS. 

The  part  of  the  west  breakwater  to  be  repaired  includes  the  entire  lake  arm,  a  spur 
100  fet*t  long  near  the  harbor  entrance,  and  all  of  the  shore  arm  outside  of  the  open- 
ing at  the  went  end  of  the  hartior.  It  consists  of  108  ptone- filled  timber  cribs,  each 
50  feet  long;  the  6  cribs  next  to  the  o|)ening  at  the  west  end  are  28  feet  wide,  the 
next  5  cril)e  are  30  feet  wide,  and  the  remaining  98  cribs,  including  2  cribs  in  the  spur, 
are  32  feet  wide.    Originally  these  cribs  were  all  surmounted  by  a  continuous  stone- 
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filled  timber  superstructure  8  feet  above  mean  level,  of  same  width  as  cribs,  and  also 
for  3,530  feet  by  a  timber  parai>et  on  the  lake  side  4  feet  high  and  16  feet  wide. 

The  work  to  be  done  under  the  contract  with  Uunkin  Brothers  comprised  the 
removal  of  the  old  superstructure  to  a  depth  of  3  feet  below  the  mean  level  and 
replacing  it  with  a  concrete  superstructure  composed  of  concrete  blocks  4  feet  wide, 
3.5  and  4  feet  hip;h,  and  about  10  feet  long,  placed  longitudinally  along  the  outer  and 
middle  walls  of  the  cribs;  the  space  between  these  blocks  is  leveled  off  and  planked 
over  at  mean  lake  level  and  the  whole  covered  to  a  height  of  5  feet  with  mass  con- 
crete in  blocks  30  feet  wide,  alternating  20  and  30  feet  in  length;  a  concrete  parapet 
5  feet  high,  10  feet  wide  on  top,  and  13  feet  wide  on  base  is  finally  placed  on  the  lake 
side  of  the  structure.  A  single  oak  fender  was  originall]^  providea  on  the  harbor  side, 
3  feet  below  mean  level,  and  the  lake  side  of  the  old  cribs  is  to  be  suitably  protected 
by  means  of  4-inch  oak  sheathing.  By  supplementary  agreements,  provision  is  made 
for  the  addition  of  a  double  oak  fender  along  the  harl)or  side  above  uie  water  surface, 
for  changing  the  depth  to  which  the  old  superstructure  shall  be  removed  to  an  aver- 
age of  2.5  feet  on  the  side  walls,  and  for  repairing  breach  caused  by  whaleback  barge 
in  November,  1898,  and  for  leveling  and  reenforcing  the  old  cribs. 

The  total  estimated  cosd  of  this  contract,  as  siven  in  voucher  No.  22,  December,  1900, 
accounts  of  Col.  S.  M.  Mansfield,  is  $434,375.52;  the  value  of  the  work  completed  to 
June30, 1901,  is  approximately  $299,149.31,  leaving  work  to  the  amount  of  $135,226.21, 
or  about  31  per  cent  of  the  whole  contract,  yet  to  be  done. 

The  operations  of  the  present  fiscal  year  were  practically  discontinued  between 
November  1, 1900,  and  May  1, 1901,  on  account  <  i  stormy  and  inclement  weather,  mak- 
ing the  working  season  six  months.  The  work  completed  during  liie  fiscal  year  and  the 
total  amount  of  work  completed  to  the  end  of  the  year  are  shown  by  the  following  table. 
The  figures  for  the  fiscal  year  are  slightly  in  excess  of  the  actual  work  done  because 
it  has  neretofore  been  the  custom  to  estimate  the  lengths  by  calling  the  old  cribs  50 
feet  each  and  making  no  allowance  for  surplus,  whereas  in  the  present  case  the  actual 
measured  length  to  the  end  of  the  year's  work  has  been  obtained,  so  that  the  differ- 
ence between  the  totals  for  this  year  and  last  include  all  the  surplus. 


Designatloii. 


Completed 

duiing 

flacalyear 

1901. 


Total 

completed 

to  June 

80. 1901. 


Old  Bupentructure  remoyed 
Ck)ncrete  base  completed  . . . 
Concrete  parapet  completed 
Oak  sheatning  on  lake  side. 
Oak  fender  on  harbor  side.. 

Concrete  blocks  made 

Conciete  blocks  placed 


lAnearfeet. 
1,413.28 
1,383.28 
1,483.28 
1,004.5 
1,134 

401 

418 


LInearfeet. 
8.9d3.28 
8,873.28 
8,828.88 
8,280.80 
8,204 
1,227 
1,109 


The  kind  and  quantities  of  the  various  materials  entering  into  the  construction  of 
the  work  for  which  payment  is  made  under  the  contract  is  as  follows: 


Materials  used. 


During 

fiscal  year 

1901. 


Total  to 

June  80, 

1901. 


While-oak  sheathing  and  fenders feet  B.  M . 

Hemlock  floor  under  base do. . . 

Old  timbers  In  crow  walla,  etc do 

Concrete  blocks  In  jjuperstructiire cubic  feet. . 

Concrete  blocks  in  stops do. 

Mass  concrete  in  superstructure cubic  yards. . 

Bolts,  rods,  spike$4,  ete  — ". pounds. . 

Stone  filling,  between  cribs cubic  yards. . 


112,971.8 
68,734 
133,566 
&i,326.2 

124 

10,483.73 

67,976.9 

106 


297,479.1 
193,105.5 
844,839.8 
180,231.7 

124 
29,279.64 
157,807.1 

179 


The  estimated  value  of  the  actual  work  done  during  the  year  on  The  west  break- 
water repairs  is  $108,168.92. 


WBST  PIEB  AND  CHANNBL. 


The  part  of  the  west  pier  constructed  under  contract  with  The  L.  P.  A.  J.  A. 
Smith  Company  covers  a  length  of  1,440  feet,  commeiicinff  at  a  point  91  feet  north 
of  the  center  line  of  the  Lake  Shore  and  Michigan  Southern  REulway  bridge,  and 
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extending  in  a  northwesterly  direction  parallel  to  and  325  feet  from  the  pier  on  east 
side  of  channel.  The  pier  consists  of  stone-filled  timber  cribs  resting  on  a  founda- 
tion of  small  stone,  23  feet  below  mean  lake  level.  These  cribs  are  all  288  feet  in 
length  and  20  feet  in  width,  with  a  grilla^  bottom  26  feet  wide.  The  superstructure 
consists  of  line  concrete  blocks  3.6  feet  high,  4  feet  wide,  and  about  9  feet  long,  rest- 
ing on  outside  walls  of  the  cribs  2.5  feet  Selow  mean  level — the  space  between  the 
blocks  is  leveled  up  and  floored  over  at  mean  level,  and  the  whole  covered  over  with 
mass  cement  in  blocks  19.6  feet  wide  and  27  feet  long,  with  top  surface  4.5  feet  above 
mean  level.  A  continuous  fender  of  oak  piles  and  waling  pie(*es  protects  the  chan- 
nel face  and  end  of  the  pier.  The  plans  contemplate  the  extension  of  the  pier  and 
channel  southward  to  the  Lake  Shore  and  Michigan  Southern  Railway  bridge,  but 
owing  to  legal  complication  concerning  the  ri^^ht  of  way  it  has  not  been  possible  to 
carry  them  out  Work  on  the  concrete  su{)erHtructure  of  this  pier  was  m  progress 
at  the  Ix^inning  of  the  year,  and,  with  the  pile  fen<ler,  was  completed  in  September, 
1900.  After  completing  the  west  pier  the  removal  of  the  old  west  pier  and  dredging 
the  channel  between  the  piers  to  a  depth  of  at  least  20  feet  at  mean  stage  was  taken 
up  by  the  contractor  and  finished  dunng  the  fall  of  1900. 

The  total  work  completed  at  the  west  pier  and  in  the  channel  for  and  to  the  end 
of  the  present  fiscal  year  is  shown  l^elow: 


DesiflTiuttloii. 


Completed 
during 
sal  year 
1901. 


Total 

completed 

to  June 

80, 1901. 


TimbeiHsrlb  supentructure . 

Concrete  superstructure 

I*ile  fender 

Old  pier  removed 

Channel  dredged 


lAnearfea. 


574.9 


1,431 
1,8U 


Linear  fed, 
1,440 
1,406.21 
1,433 
1,431 
1,8U 


The  materials  and  quantities  entering  into  this  work  are  given  in  the  table  showing 
the  totals  for  the  Smith  contract,  under  head  of  ''East  Breakwater  Extension." 

BAST  BBBAKWATBB  BZTBNBIOM. 

The  work  covered  by  this  part  of  The  L.  P.  &  J.  A.  Smith  Company's  contract  com- 
prises the  construction  of  almost  3,000  feet  of  stone-filled  timber-crib  breakwater, 
iH^inuing  2,495  feet  east  of  the  entrance  to  the  harbor  and  extending  on  the  same 
alignment  1,005  feet,  thence  at  an  angle  of  64  degrees  toward  the  shore  for  about  2,000 
feet  The  structure  consists  of  stone-filled  timber  cribs  32  feet  wide,  with  grillage 
bottoms  34  feet  wide,  resting  on  a  stone  foundation  26  feet  below  mean  lake  level 
prepared  under  an  inde[>eiident  contract  in  1899.  All  of  the  cribs  are  216  feet  long, 
except  the  spnecial  one  at  the  an^le,  which  is  140  feet  long.  The  superstructure  is  also 
built  up  of  timber  and  filled  with  stone  for  a  width  of  12  feet  and  height  of  8  feet 
above  mean  lake  level  on  the  harbor  side,  sloping  thence  down  to  1  foot  above  mean 
lake  level  on  the  lake  side.  The  decking  consists  of  12  bv  12  inch  Umbers  protected 
by  straps  at  the  angle  on  the  lake  side.  The  object  of  this  form  of  breakwater  was 
to  allow  the  seas  to  break  over  it  and  to  thus  prevent  them  from  chasing  along  the 
structure  to  the  harbor  entrance.  From  information  furnished  me  by  those  who 
have  had  an  opportunity  to  observe  the  effect  of  the  breakwater  during  storms,  it 
appears  certain  that  this  desirable  result  will  be  accomplished. 

The  operations  for  tiie  present  year  commenced  with  the  construction  of  crib  No. 
5.  This  crib  is  the  last  one  in  the  lake  arm  of  the  breakwater;  it  is  140  feet  long 
and  specially  constructed  at  the  end  so  as  to  form  the  angle  toward  the  shore.  Six 
cribs  were  completed  and  place  I  during  the  year  as  follows: 


(Mb- 

Completed. 

Sunk  In 
place. 

No.6 

July  18,1900 
Aug.  16,1900 
Si'pt.  20,1900 
Nov.    7,1900 
May     2,1900 
June  24,1900 

Aug.  11 

No.6 

Aug.  23 

No.7 

Oct     9 

No.8  

May     9 

No.9 

May  80 

No.10           .  ..           ..  ..              

June  27 
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The  superstructure  of  cribs  5,  6,  and  7,  and  the  heavy  riprap  protection  along 
both  sides  of  these  cribs  was  finished  in  December,  1900.  The  work  actually  com- 
pleted on  the  east  breakwater  during  and  to  the  end  of  the  fiscal  year  is  as  follows: 


Deflignatlon. 


Completed 

during 

flwal  year, 

190L 


Total 

completed 

to  June 

80.1901. 


Crib  mibstractore  complete  In  place 

Snperstrueture  complete 

Sheathing  lake  side  old  breakwater, 


lAneaitfeei, 

1,120 

672 

84 


2,064 
1,4S6 

84 


The  following  tabulation  shows  the  total  quantities  and  kind  of  materials  used  by 
the  Smith  Company  in  the  construction  of  west  pier,  the  removal  of  the  old  west 
pier,  dredging  channel,  and  extending  east  breakwater,  for  the  year  and  since  the 
beginning  of  the  work: 


Designation. 


During 

fiscal  year 

1901. 


Total  to 

June  90, 

1901. 


Hemlock  timber feetB.M. 

White-pine  timber do... 

Oak  timber do... 

Piles  (oak) linear  feet. 

Rods,  straps,  bolts,  etc pounds. 

Riprap  stone tons 

Sandfllling cubic  yards. 

Concrete  blocks cubic  feet. 

Concrete  (mass) cubic  yards. 

Remoying  old  pier linear  feet. 

Dredging cubic  yards. 


2,206,016 

896.488 

205,633 

6,680 

784,463 

89,882 


2,008 

1,481 

186,647 


6,106,966 

1,456,516 

899,168 

11,368 

1,887,017 

176,748 

7,276 

88,402 

4,695 

1,431 

277,738 


The  estimated  value  of  the  work  done  during  the  fiscal  year  is  $121,976.59.  The 
total  estimated  cost  of  this  contract  according  to  voucher  24,  November,  1900,  accounts 
of  Ck)l.  Jared  A.  Smith,  and  including  the  actual  cost  of  repairs  made  under  the  con- 
tract, is  $450,756.21.  The  value  of  the  work  actually  accomplished  to  June  30, 1901, 
is  $316,829.23,  which  leaves  work  to  the  value  of  $133,926.98,  or  29  per  cent  of  the 
whole  contract,  yet  to  be  done. 

DREDGING  IN  HABBOB. 

This  work  comprised  the  dredging  of  the  harbor  and  channel  to  a  depth  of  21  feet 
at  mean  level  from  Seneca  street  to  300  feet  west  of  the  west  pier.  The  contract  was 
completed  August  6,  19(X),  the  work  done  having  been  distributed  as  follows: 


Daring 

fiscal  year 

1901. 


Total  to 

June  80, 

1901. 


Dredging  in  east  basin cubic  yards.. 

Dredging  in  west  basin do. 

Dredging  in  channel do. 

Total do. 


2,062 

89,897 

8,309 


525,888 
89,897 
8,309 


40.268 


564,099 


An  examination  of  the  most  recent  maps  and  soundings  shows  that  a  depth  of 
fully  20  feet  is  available  over  the  area  described  above,  and  dredged  under  the 
McUillis  contract 

CEMENT  TESTS  AND  OBSERVATIONS. 

In  connection  with  the  completion  of  west  pier  and  the  repairs  of  the  west  break- 
water, it  has  been  necesHary  to  carry  on  extensive  tests  to  determine  the  quality  of 
the  cement  used,  under  the  following  general  specifications: 

*'The  cement  must  be  a  high-grade  AmericanTortland  of  uniform  quality  and  must 
fulfill  the  following  requirements.  Briquettes  of  neat  cement  allowed  to  harden  for 
twenty-four  hours  m  moist  air  and  kept  for  the  balance  of  time  in  water  must  at  the 
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end  of  seven  days  show  a  tensile  strength  of  not  less  than  450  pounds  per  square  inch, 
and  at  the  end  of  twenty-ei^ht  days  not  less  than  575  poundn  per  square  inch. 
Briquettes  of  one  part  cement  and  three  parts  sand,  treated  in  the  same  manner  as 
above,  must  at  the  end  of  seven  days  show  a  tensile  strength  of  not  len^  than  150 
pounds  per  square  inch  an<i  at  the  end  of  twenty-eight  days  not  less  than  225  pounds 
per  square  inch.  Briquettes  either  neat  or  with  sand  when  kept  for  longer  periods 
must  have  a  tt^nnile  strength  at  least  as  the  requirements  for  twenty-eight  days.'' 

'*  The  initial  ^'t  of  the  (Xitnent  as  determined  by  a  wire  one-twelfth  inch  in  diame- 
ter loaded  to  weigh  one-fourth  ]K>und  must  not  take  place  in  less  than  forty-live 
minutes."  The  Medusa  brand  of  American  Portland  (dement,  manufactured  at  San- 
dusky, Ohio,  has  been  useil  excUisively  in  all  work  herein  described.  The  cement 
has  been  delivere<l  at  the  contract4>r'B  warehouse  in  cloth  sacks  weighing  95  pounds 
each.  Vju^h  consignment  is  sampliHl  by  taking  a  small  quantitv  from  each  tenth  Hack. 
These  samples  are  combined  in  lots  of  live  to  represent  50  sacks.  Originally  in  addi- 
tion to  the  pat  tests  and  test  for  fineness,  15  briquettes  of  neat  cement  are  iiuule,  5  to 
be  broken  in  seven  days,  5  in  twenty-eight  days,  and  5  in  six  months.  Occasionally 
extra  briquettes  are  made  for  longer  time  tests.  Since  the  completion  of  west  pier, 
no  sand  briquettes  have  been  made,  as  the  west  breakwater  spetufications  do  not 
require  it. 

All  the  cement  used  has  been  mixed  very  dry  by  machinery  in  the  following  pro- 
portions. For  blocks:  One  part  cement,  two  parts  sand,  two  parts  gravel,  three  parts 
stone.  For  mass  concrete:  One  part  cement,  three  parts  sand,  three  parts  gravel, 
four  parts  stone.  Using  5  cubic  feet  of  cement  (475  pfounds)  the  block  fommla  pro- 
duces 1  cubic  yard  and  the  mass  formula  1.25  cubic  yards  concrete  in  place,  or  about 
07 i  per  cent  of  the  total  volume  of  the  constituent  porta. 

INJURIBB  AND  REPAIRS  TO  EZIflnNG  WORKS. 

During  a  squall  on  July  7,  1900,  the  barge  John  Friiz,  of  Duluth,  drifted  against  the 
outer  end  of  the  partially  completed  west  pier  and  injured  it  to  such  an  extent  that 
it  was  necessary  to  rebuild  a  sei^tion  of  the  superstructure  30  feet  long.  It  was  under- 
stood at  the  time  of  the  accident  that  the  owners  of  the  boat  would  repair  the  damage 
done,  but  after  considerable  delay  the  contractors  for  the  west  pier  construction 
un<lertook  the  work  under  Government  supervision,  but  without  special  orders,  and 
on  completion  presented  a  bill  amounting  to  $2,315.67.  The  payment  of  this  account 
was  eventually  authorized  by  the  proper  authorities  and  a  claim  for  the  amoant 
against  the  steamship  company  placed  in  the  hands  of  the  United  States  district 
attorney  for  collection. 

The  superstructure  of  crib  No.  3,  east  breakwater  extension,  was  injured  in  Novem- 
ber, 1900,  by  an  unknown  vessel  and  reared  at  a  cost  of  $18.41. 

The  substructure  of  crib  No.  9  was  similarly  injured  in  May,  1901,  and  will  be 
repaired  when  the  superstructure  is  added. 

In  December,  1900,  the  entire  parai>et  of  the  old  portion  of  the  east  breakwater 
was  repaired  and  put  in  condition  to  withstand  the  winter  storms,  at  a  cost  of  $463.85. 

On  June  11,  1901,  the  steamer  Supenor  collided  with  the  east  pier^  and  in  addition 
to  other  injuries  completely  demolished  one  of  the  oak  fenders,  doing  an  estimated 
damage  of  $90. 

The  excellent  mooring  facilities  along  the  east  breakwater  resulted  in  a  very  gen- 
eral use  of  the  structure  for  this  purpose,  and  so  much  damage  of  a  minor  nature  was 
caused  in  this  way  that  it  finally  became  necessary  to  prohibit  vessels  from  lying 
alongside  the  breakwater  except  in  case  of  emergency. 

DUMFINO  OROUND. 

The  present  city  dumping  ground  is  located  near  temporary  waterworks  crib  No.  1, 
nearly  2  miles  out  into  the  lake. 

In  November,  18U8,  the  area  within  which  materials  may  be  deposite<l  under 
proper  restriction  in  Cleveland  Harlwr  was  defined  by  order  of  the  Chief  of  Engineers 
on  Lake  Erie  Coast  Chart  No.  5  as  follows:  The  area  bounded  by  east  and  west  and 
by  north  and  south  lines  through  temporary  waterworks  cril)s  Nos.  1  and  2  situated 
11,600  and  18,800  feet,  respectively,  from  the  shore  end  of  the  new  waterworks  tun- 
nel. The  area  thus  designated  is  approximately  1.5  miles  long  east  and  west  by  0.5 
mile  north  and  south  and  contains  between  400  and  500  acres,  over  which  a  depth 
of  about  45  feet  was  found  to  exist. 

Since  the  establishment  of  these  grounds  suitable  buoys  have  been  placed  from 
time  to  time  and  the  necessary  instructions  issued  to  tug  captains  and  others  making 
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use  of  them.  A  least  dei)th  of  35  feet  has  been  fixed  as  the  safe  limit,  and  when  this 
iH  reached  the  buoys  are  changed.  The  last  inspection  of  the  grounds  was  made  on 
May  4, 1901,  by  Mr.  William  T.  Blunt,  United  States  assistant  engineer.  Concerning 
this  inspection  Mr.  Blunt  rei>orted  as  follows  on  May  20:  *'The  buoy  was  found  to 
be  practically  in  the  name  j)o8ition  as  placed  on  July  29, 1900,  and  reported  on  under 
date  of  August  8,  19(X).  The  present  mspection  shows  that  dumping  is  still  contin- 
ued southwest  of  the  buo^,  although  tugs  have  been  ordered  to  go  around  the  buoy, 
and  to  dump  northeast  of  it  This  action  has  l)een  provided  for  By  moving  the  buoy 
to  the  extreme  northeast  corner  of  the  ground  as  stated  in  mv  letter  of  August  8, 
1900.  The  least  depth  found  was  about  35  feet  at  mean  level,  about  400  feet  south- 
west of  the  buoy.  As  this  depth  very  nearly  approaches  the  limit  of  safety,  it  will  be 
necessary  to  move  the  buoy  to  a  new  position  very  soon." 

Numerous  complaints  of  illegal  dumping  in  the  harbor  and  channel  have  been 
made  during  the  year,  and  efforts  to  locate  the  offending  parties  have  resulted  in  the 
filing  of  two  complaints  under  the  provision  of  the  river  and  harbor  act  of  1899. 

The  equipment  of  the  harbor  is  entirely  inadequate  for  the  proper  supervision  and 
inspection  of  the  works  and  the  enforcement  of  the  existing  nifes  and  r^gtOationa 
for  the  protection  of  the  harbor,  and  the  purchase  of  a  steam  or  gasoline  launch  for 
the  purpose  has  been  recommended. 

Tne  old  dumping  ground  off  Case  avenue  was  last  examined  in  October,  1900,  by 
Mr.  Blunt  A  least  depth  of  21  feet  at  mean  level  was  found.  In  his  report  Mr. 
Blunt  states  that  the  bottom  appears  to  have  been  leveled  off  materially  by  tne  action 
of  the  waves,  and  that  the  least  depth  had  increased  from  17.5  to  21  feet  between 
September,  1893,  and  October,  1900.  The  normal  depth  at  this  locality  Ib  aboat  38 
feet 

LAKB  LBVSUB. 

The  highest  lowest,  and  mean  elevations  of  the  water  sarfaoe  at  Cleveland  gange 
for  each  month  in  the  ^ear,  with  reference  to  the  mean  lake  level  for  1860  to  1875, 
are  given  in  the  foUowmg  table. 


Highest 
elevation. 


Lowest 
tievatioiL 


Mean 
elevation. 


1900. 

July 

Augiut 

September....' 

October 

November 

December 

1901. 

Januaxy 

Febroary 

March 

April 

May 

Jnne 

For  fiflcal  year  1901 


-0.08 
-0.27 
-0.08 
-0.46 
-0.01 
-0.89 


-0.28 
-0.88 
-1.80 
-1.68 
-0.94 
-0.66 


-0.84 
-0.71 
-1.46 
-1.48 
-2.40 
-2.22 


-1.99 
-2.22 
-2.70 
-1.81 
-1.97 
-1.56 


-0.4S 
-0.46 
-0.78 
-1.02 
-1.28 
-L82 


-1.42 
-L77 
-1.89 
-1.48 
-1.46 
-1.06 


KOI 


-2.70 


-1.20 


NoTB.— The  plane  of  reference  of  the  Cleveland  gauge  182.84  feet  above  mean  level  of  the  lake  from 
1860  to  1876. 

WOBK  DONB  BT  THB  CTTT  OF  CLBVBLAND. 

The  dty  of  Cleveland,  through  its  department  of  harbors  and  docks,  has  assumed 
the  improvement  and  maintenance  of  the  channel  in  the  Cuyahoga  and  Old  rivers 
south  of  the  Lake  Shore  and  Michigan  Southern  Railway  bndge  at  the  lake  shore, 
and  also  have  under  construction  extensive  docks  and  wharves  alone  the  lake  front, 
between  Erie  and  Seneca  streets.  During  the  pAst  twelve  months  m  the  neighbor- 
hood of  $200,000  has  been  expended  by  the  city  in  these  improvements. 

Through  the  courtesy  of  Mr.  J.  W.  Sturdevant,  assistant  engineer  in  cham  of  the 
department,  I  have  been  furnished  with  the  advance  sheets  of  his  annual  report, 
from  which  I  have  extracted  the  following  information: 

The  city  aims  to  maintain  a  navigable  channel  in  which  the  depth  is  at  least  20 
feet  at  mean  lake  level  in  the  Old  River  and  in  the  Cuvahoga  River  oetween  the  lake 
and  the  New  York,  Pennsylvania  and  Ohio  Railway  bridge,  4  miles  above  the  lake; 
between  this  brid^  and  Jefferson  street,  a  distance  of  about  one-fourth  mile,  a  deptii 
of  16  feet  IB  obtained;  between  Jefferson  street  and  the  80-<»lled  weigh  loc^  of  the 
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Ohio  Canal,  a  distance  of  one-lialf  mile,  the  depth  is  twelve  feet  To  accomplish  this, 
during  the  past  twelve  months  it  has  been  necessary  to  take  a  single  dredge  cut  for 
practically  the  whole  distance  mentioned,  in  addition  to  the  removal  of  extensive 
local  deposits  at  the  mouths  of  the  various  tributary  streams  and  sewers,  involving 
the  dredging  of  over  200,000  cubic  yards  of  material. 

At  Colhsion  Bend,  between  lower  and  middle  Seneca  street  bridges,  a  locality  which 
takes  its  name  from  the  number  of  accidents  occurring  there  on  account  of  the  nar- 
row channel  and  sharp  curvature,  the  river  has  been  widened  and  improved  at  a 
cost  of  nearly  $100,000,  so  as  to  offer  increased  dockage  facilities  and  at  the  same 
time  provide  a  safer  and  better  channel  for  the  passage  of  vessels. 

Between  Sycamore  and  West  River  streets  the  widening  of  the  river  to  350  feet  is 
in  progress,  and  new  docks  are  being  constructed  at  street  intersections  and  other 
public  property. 

The  lake-front  improvement  between  Erie  an<l  Seneca  streets  has  progressed  steadily, 
and  at  this  time  the  main  doc^k,  which  incloses  nearly  60  acres,  has  been  nearly  com- 
l)Ieted,  and  work  has  been  commenced  on  the  wharfs  at  the  northeast  comer,  forming 
the  first  slip.  The  whole  area  inside  of  the  main  dock  is  to  be  filled  up;  this  filling 
is  being  done  by  utilizing  the  space  as  a  dump  for  city  refuse  and  some  dredged  mate- 
rials from  the  nver  and  adjacent  docks. 

CONCLUSION 

The  construction  work  done  by  the  United  States  in  Cleveland  Harbor  during  the 
year  has  been  under  the  direct  supervision  of  Mr.  L.  C.  Schnell,  {principal  inspector, 
assisted  by  P.  Hourihan  on  the  east  breakwater,  Francis  D.  Davis  on  the  cnb  con- 
struction, John  £.  Brooks,  Frank  C.  Burgess,  and  John  H.  Sutherland  on  the  west 
breakwater  repairs.  I  have  had  frequent  occasion  since  aasuming  local  charge  of  the 
work  to  examme  and  inspect  it  critically^  and  have  found  its  condition  such  aa  to 
indicate  an  efficient  and  thorouffh  inspection  and  supervision. 
Very  respectfully,  your  obedient  servant, 

G.  T.  Nelles, 
27.  &  Assistant  Engineer. 
Maj.  Dan  C.  Kinqman, 

Curps  of  Engineers,  U.  S.  A. 


QQg. 

IMPROVEMENT  OF  FAIRPORT  HARBOR,  OHIO. 

For  an  explanation  of  location,  projects  of  improvement,  and  the 
general  conditions  at  this  harbor,  see  pages  2676  and  2677,  Report  of 
the  Chief  of  Engineers,  1898. 

The  present  project  is  for  the  construction  of  two  breakwaters  con- 
verging toward  the  hike,  with  a  space  of  about  600  feet  between  outer 
ends,  to  form  an  entrance. 

The  primary  object  of  the  arrangement  of  the  breakwaters  is  to  pre- 
vent the  formation  of  sand  bars  at  the  entrance,  which  has  heretofore 
been  the  cause  of  very  great  and  frequent  obstructions  to  navigation, 
as  well  as  of  much  expense  for  maintenance  of  channels.  Should  the 
bar  re-form  within  the  sheltered  area  the  expense  of  its  removal  will 
be  far  less  than  heretofore,  because  the  dreclge  while  doing  the  work 
will  be  sheltered  by  the  breakwater  from  the  effect  of  the  waves. 

The  appropriation  of  1896  for  this  harbor  was  not  considered  suffi- 
cient to  justify  the  commencement  of  construction  of  the  breakwater, 
and  it  was  accordingly  held  until  more  funds  were  available,  only 
such  portion  being  used  as  was  necessary  for  maintaining  the  channel 
by  dredging.  The  appropriation  of  March  3,  1899,  furnished,  with 
the  balance  on  hand,  a  sufficient  sum  of  money  to  undertake  the  work. 
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Accordingly^,  a  contract  was  entered  into  June  26,  1899,  with  James 
B.  Donnelly,  of  Bufl'alo,  N.  Y.,  for  the  construction  of  a  pirt  of  the 
west  breakwater  in  accordance  with  the  project  of  March  31,  1896. 

Under  this  contract  828  linear  feet  of  the  inner  end  of  the  wej^t 
bj'eakwater  has  been  built.  This  structure  rests  upon  a  prepared 
foundation  of  small  stone  deposited  in  a  dredged  trench.  It  consists  of 
timber  cribs  tilled  with  stone  and  surmounted  by  a  continuous  timber 


superstructure.  It  is  protected  from  scour  by  wide  matti'csses  and 
heavy  ripmp.  The  cribs  were  constructed  at  the  contractor's  yards  in 
Buffalo,  N.  1.,  and  towed  to  Fairport.   The  contract  was  finally  closed 


November  15,  1900,  an  extension  of  time  having  been  necessary  to 
permit  the  contractor  to  complete  the  work.  The  cost  of  this  section 
of  breakwater  amounted  to  nearly  Jft25  [jer  linear  foot. 

The  total  length  of  the  proposed  west  breakwater  will  be  2,050  feet 
and  the  east  breakwater  1,350  feet.  It  is  proposed  to  change  the  style 
of  construction  and  to  adopt  a  breakwater  cjonsti'ucted  entirely  of 
stone,  in  accordance  with  the  approved  section,  and  to  use  timber  cribs 
only  for  the  pier  heads  and  to  cap  them  above  water  with  concrete. 

Under  authority  of  the  Chief  of  Engineers  the  estimate  for  the  com- 
pletion of  this  work  was  increased  from  $480,000  to  $510,000  in  the 
Keport  of  Chief  of  Engineers  for  1900. 

Great  trouble  is  experienced  in  maintaining  the  required  depth  at 
this  harbor.  Extensive  dredging  has  been  necessary  for  a  number  of 
years.  The  shore  line  to  the  westward  of  the  jetties  is  advancing  rap- 
idly and  is  now  about  1,700  feet  out  from  where  it  was  when  the 
improvement  was  commenced.  It  may  be  necessary  before  long  to 
consider  the  expediency  of  constructing  one  or  more  groins  to  the  west- 
ward of  the  harbor  in  order  to  arrest  the  movement  of  sand. 

On  July  31,  1900,  it  was  necessary  to  make  an  allotment  of  $3,000 
from  the  appropriation  for  "  Emergencies  in  River  and  Harbor  Works," 
act  of  June  6,  1900,  to  dredge  through  the  bar  which  had  formed  out- 
side the  jettied  channel.  This  work  was  done  under  contract  between 
September  15  and  October  11, 1900,  about  13,500  cubic  yards  of  mate- 
rial being  removed.  In  the  spring  of  1901  the  bar  had  again  reformed, 
giving  a  depth  over  it  of  not  more  than  14  feet.  This  being  insuffi- 
cient for  the  needs  of  navigation,  the  United  States  dredging  plant  was 
sent  to  the  harbor  in  April,  and  during  April  and  May  removed  about 
30^000  cubic  yards  of  sand  and  restored  the  depth  to  21  feet. 

The  old  jetties  being  in  very  bad  condition  an  examination  of  them 
has  recently  been  made  and  authority  has  been  granted  to  make  tem- 
porary repaii's  to  the  outer  end  of  the  east  jetty,  and  also  to  the  deck- 
ing of  both  jetties,  and  to  cover  exposed  places  by  a  sheathing  of  oak 
plank.  The  total  cost  of  these  repairs  will  be  about  $5,550,  and  the 
work  is  to  be  done  by  hired  labor. 

The  cost  of  maintenance  of  harbor  at  Fairport  must  very  soon 
include  extensive  repairs  and  rebuilding  of  a  large  portion  of  the  old 
jetties  of  wooden  cribs  filled  with  stone.  A  length  of  617  feet  on  the 
west  side  and  520  feet  on  the  east  side  is  now  in  fair  condition,  having 
been  built  in  sections  from  1883  to  1893.  These  parts  are  in  need  of 
repairs,  which,  if  soon  made,  will  add  very  much  to  the  time  which 
they  will  last.  To  sheathe  the  exposed  faces  and  to  repair  the  super- 
structures is  now  estimated  to  cost  $25  per  foot  of  pier. 

On  the  east  side  all  of  the  jetty  south  of  the  outer  end  of  the  ore 
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wharf  is  in  possession  of  the  dock  eompanios.  A  length  of  595  feet  is 
in  very  poor  condition,  and  while  it  may  last  a  very  few  years,  it  is  not 
prudent  to  defer  the  repair  until  the  superetructure  falls  into  the  chan- 
nel.    It  should  therefore  be  rebuilt  within  a  very  few  years. 

On  the  west  side,  between  life-saving  station  and  section  built  in 
1896,  a  length  of  al)out  625  feet  should  be  rebuilt  as  soon  as  may  be 
pmcticable. 

South  of  life-saving  station  a  length  of  1,075  feet,  all  well  inside  of 
shore  line,  is  in  very  bad  condition,  but  as  long  as  it  will  serve  as  a 
revetment  to  prevent  sliding  in  of  the  bank  it  will  be  useful.  At  the 
end  of  a  few  years,  however,  it  will  probably  be  found  necessary  to  add 
some  further  work  to  protect  the  bank. 

The  cost  of  such  work  as  is  now  or  is  soon  to  be  needed  is  estimated 
as  follows: 

Sheathing  and  repairing  617  linear  feet  of  pier  on  west  side  and  520  feet 
on  east  side,  a  total  of  1,137  feet,  at  $25  ])er  foot ^ $28,425.00 

Rebuilding  G25  feet  of  pier  on  west  side  and  595  feet  on  east  side,  1,220 
feet,  at  $120  per  foot 146,400.00 

Maintenance  oi  channel  one  year  by  dredging 10,000.00 

Total 184,825.00 

A  portion  of  this  amount  is  absolutely  necessary  to  maintain  the 
harbor,  and  all  of  it  could  be  advantageously  expenaed  in  one  year. 

The  commerce  of  Fairport during  the  year  1900  amounted  to  1,688,147 
tons,  received  and  shipped.  This  is  a  trifle  less  than  the  amount 
handled  during  the  previous  year,  but  the  tonnage  of  vessels  entering 
the  harbor  shows  an  increase  of  nearly  1,000,000  tons.  This  was  due 
to  the  large  iron  ore  vessels  coming  to  the  harbor  and  not  having  suf- 
ficient material  to  load  when  they  went  away. 

For  a  more  detailed  description  of  the  work  done  during  the  present 
fiscal  year  attention  is  respectfully  invited  to  report  of  Assistant  Engi- 
neer Cr.  T.  Nelles,  which  is  transmitted  herewitn. 

Fairport  Harbor  is  in  the  collection  district  of  OuyahogSL  Ohio.  There  is  a  fixed 
white  light  of  the  fourth  order  on  the  bluff,  and  a  range  of  two  beacons  on  the  eagt 

pier. 

In  September,  1900,  the  steamer  Spokane  attempted  to  enter  the  har- 
bor at  Fairport,  Ohio,  and  in  so  doing  struck  against  the  outer  end  of 
the  east  jetty,  doing  it  considerable  damage. 

An  examination  has  recently  been  made,  and  it  was  ascertained  that 
the  cost  of  repairing  and  sustaining  this  jetty  head  will  amount  to 
$1,826.  No  attempt  appears  to  have  been  made  by  the  officer  then  in 
charge  of  the  district  to  collect  the  damage  from  the  owners  of  the 
steamer  Spokane^  and  I  am  of  the  opinion  that  no  effort  ought  to  be 
made. 

The  jetties  at  Fairport  are  very  close  together,  and  it  is  extremely 
difficult  for  a  vessel  to  enter  them  at  any  time  when  the  wind  is  blow- 
ing. During  a  storm  a  vessel  would  better  take  its  chances  in  the  open 
lake  than  attempt  to  gain  the  shelter  of  Fairport  Harbor.  If  a  vessel 
tries  to  come  in  it  stands  great  danger  of  striking  the  jett^  heads.  I 
do  not  think  that  the  owners  ought  to  be  held  responsible  if  they  do. 

The  entrance  is  not  yet  sheltered  by  the  constmction  of  a  proposed 
breakwater,  and  in  any  cAse  I  think  the  jetty  heads  ought  to  be  made 
strong  enough  not  to  be  injured  by  an  accidental  collision. 
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M(yn^  Btaiemetvt, 

July  1,  1900,  balance  unexpended $119,473.61 

AUotnient,  emergency  river  and  harbor  act,  June  6, 1900 3, 000. 00 


122.473.61 
June  30,  1901,  amount  expended  during  fiscal  year 110,919.33 


July  1,  1901,  balance unexpnded 11,654.28 

July  1,  1901,  outstanding  liabilities 9.90 


July  1, 1901,  balance  available 11,544.38 


'Amount  (estimated)  req!iired  for  completion  of  existing  project 480, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901 : 

For  works  of  improvement $200,000.00 

For  maintenance  of  improvement 184,825.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
.    4^  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


384,825.00 


Amount  and  dale  of  all  appropriaHotts  for  improvmg  harbor  at  Fairportf  Ohio. 


March  3,1826 $1,000.00 

May20,1826 5,620.00 

May  19,1828 9,135.11 

April  23,1830 5,663.18 

Miutjh  2,1831 5,680.00 

Jnly3,1832 2,600.00 

June  28, 1834 10,000.00 

July2,1836 6,000.00 

July  7,1838 10,000.00 

June  11,1844 10,000.00 

August  13,1852 10,000.00 

June  28, 1864 24,435.24 

June  23,1866 24,072.00 

March2,1867 60,000.00 

June  23, 1874 20,000.00 

March  3,1875 15,000.00 

Augustl4,1876 5,000.00 

June  18,1878 6,000.00 


June  14,1880 $3,000.00 

March3,1881 10,000.00 

August  2,1882 10,000.00 

July  5,1884 10,000.00 

August  5, 1886 18,750.00 

August  11, 1888 10,000.00 

September  19, 1890 20,000.00 

Julyl8,1892 35,000.00 

August  18, 1894 20,000.00 

June  3, 1896 30,000.00 

March  3, 1899 100,000.00 

June  6, 1900  (allotment) 3, 000. 00 

Total 498,873.53 

Expended  June  30, 1901 487, 319. 25 

Unexpended    July   1, 
1901 11,554.28 


OONTRAOT  rOR  OONSTRUCnNO  A  PART  OF  WBBT  BRBAKWATBR  IMFROVIKO  HARBOR  AT 
FAIBPORT,  OHIO,  IN  FORCE  DUKINO  THB  FISCAL  YEAR  ENDINO  JUNH  30,  1901. 

Name  of  contractor:  James  B.  Donnelly,  Buffalo,  N.  T. 
Date  of  contract:  June  26,  1899. 
Date  of  approval:  August  4, 1899. 
Date  of  commencement:  May  1,  1900. 
Date  of  completion:  November  15,  1900. 
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COMMSBCIAL  flTATISTICB. 

The  following  statistics  for  the  year  1900  relative  to  the  commerce  of  the  harbor  of 
Fairport,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of  cus- 
toms and  others: 


Receipts. 

TonH. 

ShipDicnts. 

Tons. 

1,065.554 
183,899 
29.525 
135,215 

Coal 

253,593 

Grain                                                .... 

If  ificellanooiifl 

60,861 

Stone 

TotHi 

MisceUaneous 

Total             

1.383,693 

804,464 

Total  freight  tnnnr'o: 

1900 

..  1,688,147 

1899                  

..  1,720,288 

DOCTMUIO  ................ 

82.186 

Veasels. 

Number. 

Tonnage. 

Knteiinir                           •. 

775 
7G9 

1,051,160 

Denartinir x,,- 

1,014,845 

Total  registeped  tonnage: 
1900             .          

..  2,096,005 

1899                

..  1,101,886 

Increase 

..      994,669 

Draft  of  largest  vessels  using  harbor.  20  feet    Largest  vessels  do  not  load  to  full 
depth.    No  new  vessel  lines  establishea  during  the  year. 
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Clkvbland,  Ohio,  June  SO,  1901. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  at  Fairport 
Harbor,  Ohio,  for  the  fiscal  year  ending  June  30,  1901: 

A  contract  was  entered  into  on  June  26,  1900,  with  James  B.  Donnelly,  of  Buffalo, 
N.  Y.,  for  the  construction  of  a  part  of  the  west  breakwater,  in  accordance  with  the 
project  of  March  31,  1896.  Under  this  contract  the  inner  828  feet  of  breakwater, 
consiating  of  three  stone-filled  Umber  cribs  216  feet  long  and  one  crib  180  feet  long, 
were  completed  during  the  fall  and  winter  of  1900.  These  cribs  were  26  feet  wide, 
with  a  projecting  griJla^  bottom  38  feet  in  width,  resting  on  a  foundation  of  small 
riprap  stone  2  feet  thick  24  feet  below  mean  lake  level;  they  extend  5  feet  above 
mean  lake  level  on  the  harbor  side  and  10  feet  on  the  lake  side,  the  parapet  being 
13.6  feet  wide. 

The  breakwater  is  protected  against  undermining  by  a  heavy  mattress  with  riprap 
covering  20  feet  wide  along  each  &ce.  On  the  outer  face  particularly  heavy  riprap 
was  used  and  the  depth  reduced  to  about  14  feet  On  the  inside  the  mattress  was 
covered  with  small  stone,  and  the  depth  made  at  least  20  feet  for  the  mean  staj9[e. 
The  cribs  were  constructed  at  the  contractor's  yards  in  Buffalo  and  towed  to  Fair- 
port,  a  distance  of  150  miles.  One  crib  was  injured  in  transit  to  such  an  extent  that 
it  was  necessary  to  reduce  its  length  to  180  feet. 

The  contrd(*tor  experienced  considerable  difiiculty  in  securing  suitable  timber  for 
the  work,  and  the  final  completion  of  the  contract  was  delayed  about  six  weeks  beyond 
tlie  stipulated  time  (November  15,  1900)  on  this  account 

The  cost  of  this  section  of  the  breakwater,  including  general  administration  expenses 
and  inspection,  was  $102,119,  or  nearly  $125  per  linear  foot. 

Fairport  Harbor  has  always  been  especially  subject  to  the  formation  of  bars,  tending 
to  close  the  channel  during  the  winter  and  spring  of  each  year.  Usually  two  bars 
are  formed,  one  at  or  near  the  outer  end  of  the  piers  and  the  other  out  from  1,200  to 
1,600  feet  m  the  lake.    The  depth  on  the  bars  is  sometimes  reduced  to  12  feet,  and 
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this  depth  only  available  in  a  narrow  channel.    In  thia  respect  it  is  said  that  the  con- 
ditions at  Fairport  are  worse  than  at  any  other  harbor  on  I^ke  Erie. 

The  primary  object  of  the  arrangement  of  the  breakwater  proposed  in  the  approved 
project  is  to  prevent  the  formation  of  these  bars  in  tiie  channel,  and  to  thus  obviate 
the  necessity  for  dredging  every  season.  In  the  present  case,  however,  the  short 
length  of  breakwater  alr^y  constnicted  faileii  to  accomplish  any  material  benefit, 
and  a  Imr  of  somewhat  unusual  proportions  was  in  evidence  at  the  end  of  the  piers  at 
the  time  navigation  opened  up  this  spring.  This  unfavorable  result  may  have  been 
due  to  the  intulequate  length  of  the  structure  now  completed,  which  will  altimately 
be  2,050  feet  long. 

Between  September  15  and  Octol^er  11,  1900,  13,500  cubic  yanls  of  material  was 
dredged  from  the  outer  bar,  at  a  cost  of  about  $3,000,  under  a  spetnal  contract  with 
Edward  J.  Kingston,  of  Buffalo,  N.  Y.  The  work  was  reported  by  the  inspector  in 
charge  to  provide  a  depth  of  21  feet  in  a  cliannel  suited  to  the  needs  of  commerce. 

In  the  spring  of  1901,  notwithstanding  the  extensive  dredging  operations  during 
the  precedmg  year,  and  the  construction  of  about  forty  per  cent  of  the  west  break- 
water, the  usual  conditions  were  found  to  exist,  and  a  depth  of  only  14  feet  was 
reported  at  the  end  of  the  outl  i  ned  ('hannel.  Shortly  after  the  opening  of  navigation  a 
violent  flood  in  the  Grand  River  moved  this  bar  out  about  300  feet  and  generally 
improved  the  depth  in  the  harbor.  The  conditions,  however,  were  not  satisfactory 
to  the  shipping  interests,  and  in  April  the  United  States  dredge  Maumee  was  sent  to 
Fairport,  and  during  the  months  of  April  and  May  removed  about  30,000  cubic  yards 
from  both  bars  and  again  pn)vided  a  depth  of  fully  21  feet 

Under  your  direction  I  have  recently  made  an  examination  of  the  piers  at  Fairport 
with  a  view  to  repairing  the  damage  done  in  September  last  to  the  end  of  the  east 
pier  by  the  Steamer  J^^>okane,  and  also  to  determine  the  extent  and  probable  cost  of 
the  necessary  or  justifiable  repairs  to  old  cribs.  As  a  result  of  this  examination,  I 
rei)orte<l  to  you,  under  date  of  June  27,  that  the  end  of  the  east  pier  could  be  restored 
to  its  original  shape  and  condition  at  a  cost  of  about  $1,825,  and  that  a  very  desirable 
and  necessary  improvement  in  the  condition  and  appearance  of  the  cribs  constracte<i 
sinc^e  1893  could  be  effected  by  repairing  the  deckmg  and  sheathing  the  inside  face 
with  oak  plank  to  a  depth  of  5  feet  below  mean  lake  level,  at  a  cost  of  about  |3,725. 

The  repairs  suggested  will  add  materially  to  the  life  and  usefulness  of  the  structures 
and  still  leave  available  sufficient  funds  for  maintaining  the  channel  until  another 
appropriation  is  available  for  the  harbor. 
Very  respectfully, 

G.  T.  Nelub, 
United  Stales  Amstcmt  Engineer. 

Maj.  Dan  C.  Kingman, 

Cfyrps  of  Engineers^  U.  8.  A, 


Q  Q  lo. 

IMPROVEMENT  OF  ASHTABULA  HARBOR,  OHIO. 

For  description  of  location,  original  condition,  and  early  projects  of 
improvement  see  page  2679,  Report  of  Chief  of  Engineers,  1898. 

The  present  project  of  improvement  was  adopted  in  1896,  and  pro- 
vides, in  addition  to  the  maintenance  of  the  jetties,  for  the  construction 
of  two  breakwaters  converging  toward  the  lake,  with  a  space  for 
entrance  400  or  more  feet  wide  between  the  outer  ends,  whicm  are  to 
be  protected  by  pierheads  60  feet  square,  to  serve  as  foundations  for 
light-houses  of  lighted  beacons.  The  west  breakwater  is  to  be  1,800 
feet  long  and  the  east  breakwater  1,200  feet  long,  exclusive  of  pier- 
heads.   The  cost  as  estimated  in  1896  was  $530,000. 

The  breakwaters  were  not  designed  for  the  purpose  of  securing  a 
large  sheltered  area  for  anchorage,  nor  for  protecting  a  harbor  f ront- 
affe  on  the  lake  for  wharves,  but  were  intended  to  secure  for  the  harbor, 
which  is  within  the  river  mouth,  an  entrance  that  will  be  safe  and  con- 
venient at  all  stages  of  the  lake,  and  will  be  free  from  bars,  cross 
currents,  and  from  troublesome  seas  from  waves  rebounding  from  the 
faces  of  the  breakwaters. 

The  river  and  harbor  act  of  March  3, 1899,  authorized  the  construe- 
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tion  of  this  breakwater  by  continuous  contract,  and  appropriated 
$430,000  for  this  purpose.  A  contmct,  approved  June  22,  1900,  was 
entered  into  with  The  Donnelly  Contracting  Company,  of  Buffalo, 
N.  Y.,  for  the  construction  of  this  work. 

Under  a  previous  appropriation  a  section  of  the  west  breakwater  432 
feet  in  length  was  constructed.  This  was  built  of  timber  cribs  filled 
with  stone,  and  with  a  continuous  timber  superstructure.  The  new 
breakwater  for  which  contract  was  made  provided  for  a  structure 
entirely  of  stone  except  as  to  the  pier  heads,  which  were  of  timber 
cribs  below  water  and  concrete  above.  The  portion  now  completed 
will  remain  as  it  is  until  the  superstructure  begins  to  decay,  when  this 
will  be  removed  and  the  whole  covered  with  large  stone  to  conform  in 
shape  and  appearance  to  the  rest  of  the  breakwater. 

The  shore  to  the  westward  of  this  harbor  is  composed  of  sand,  and 
the  shore  line  is  constantly  advancing  by  accretion  of  sand  washed  in 
by  the  waves.  The  dry  sand  from  this  extensive  beach  area  is  lifted 
and  carried  by  the  prevailing  westerly  winds,  and  has  heaped  itself 
upon  the  west  jetty  until  it  has  completely  buried  it  within  the  shore 
line,  whence  it  is  carried  over  into  tne  channel,  constantly  tending  to 
reduce  its  depth  and  width.  1  think  it  desirable  that  the  United  States 
should  acquire  litle,  by  condemnation  or  purchase,  to  at  least  a  half 
mile  of  the  lake  shore  to  the  westward  of  the  jetties,  in  order  that  this 
movement  of  sand  might  be  arrested  or  controlled  by  a  plantation  of 
willows  or  by  suitable  sand  fences.  These  things  can  not  be  built 
or  maintained  while  the  land  remains  in  the  possession  of  private 
individuals. 

The  jetties  at  Ashtabula  are  very  short,  and  do  not  extend  out  into 
the  lake  beyond  the  influence  and  effect  of  the  sediment  which  is  lifted 
in  the  shallow  water  and  held  in  suspension  tempomrily  under  the 
action  of  storm  waves.  A  deposit  constantly  tends  to  form  outside  the 
jetties  and  to  reduce  the  navigable  depth  to  less  than  that  desired, 
rossibly  the  proposed  breakwater  will  do  away  with  this  difficulty. 
At  least  it  is  hoped  that  it  will  diminish  it,  but  it  may  be  necessary  to 
connect  the  jetties  with  the  breakwater  bj  a  tight  structure  in  order 
to  cut  off  entireh'^  the  current  around  the  jetty  hcadfi. 

At  the  beginning  of  the  fiscal  year  1901  the  channel  was  obstructed 
by  a  bar,  and  as  no  money  was  available  other  than  that  tied  up  in  the 
contract,  an  allotment  of  $3,000  was  made  from  the  appropriation  of 
"emergencies  in  river  and  harbor  works,"  act  of  June  6, 1900,  for  the 
removal  of  this  bar  by  dredging,  This  was  done  during  the  summer, 
about  12,000  cubic  yards  of  material  being  removed.  On  the  opening 
of  navigation  in  the  spring  of  1901,  it  was  found  that  the  bar  had 
re-formed,  and  another  allotment  of  like  amount  was  made  from  the 
same  appropriation  and  similarly  applied,  and  the  channel  dredged  to 
the  full  width  between  the  jetties  to  a  depth  of  20  feet  across  the  bar 
out  to  deep  water. 

The  jetties  are  in  a  ruinous  condition,  and  are  in  great  need  of  imme- 
diate repairs.  Tn  the  Report  of  the  Chief  of  Engineers,  1900,  it  was 
estimated  that  the  cost  of  maintaining,  repairing,  and  rebuilding  of 
jetties,  revetment  of  bank,  and  maintenance  of  channel  for  one  year 
would  amount  to  $205,520.  This  amount  is  urgently  required,  and 
could  be  advantageously  expended  in  one  year. 

But  little  progress  was  made  by  the  contractors.  The  cribs  for  the 
two  pierheads  are  in  course  of  construction  at  Buffalo,  and  will  be 
ready  to  be  towed  to  Ashtabula  and  sunk  probably  during  the  month 
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of  July.  Under  thier  contract  they  will  have  until  about  the  middle  of 
the  summer  of  1905  to  complete  the  work,  but  in  my  judgment  it  wiU 
be  pushed  more  rapidly  than  the  contract  requires  and  will  probably 
be  completed  at  least  a  year  earlier.  I  think  that  provisions  should 
be  made  in  the  estimate  for  such  a  rate  of  progress  at  least. 

The  commerce  of  Ashtabula  continues  to  increase,  and  its  increase 
for  the  year  1900  was  greater  than  that  of  any  other  harbor  in  the 
district.  The  total  receipts  and  shipments  of  that  year  amounted  to 
more  than  5,750,000  tons,  an  increase  of  over  1,100,000  tons  over  the 
previous  year. 

For  a  detailed  description  of  the  work  done  during  the  present  fiscal 
year,  attention  is  respectfully  invited  to  the  report  of  Junior  Engineer 
Howard  £.  Smith,  wnich  is  transmitted  herewith. 

Ashtabula  Harbor  ia  in  the  collection  district  of  Cuyahoga,  Ohio.  There  is  a  fixed 
white  light  of  the  filth  order,  varied  by  flashes,  and  a  fog  signal  operated  by  steam 
upon  the  west  pier:  also  a  beacon  near  the  shore  to  form  a  range  with  the  other  Light 
for  vessels  approaching  the  harbor. 

Money  statement. 

July  1, 1900,  balance  unexpended $162,991.83 

Amount  appropriated  hy  sundry  civil  act  approved  March  3, 1901 2, 000. 00 

Allotments,  emergency  river  and  harbor  act  June  6, 1900 6,000.00 

160,991.83 
June  30, 1901,  amount  expended  during  fiscal  year 6,549.94 

July  1, 1901, balance  unexpended 154,441.89 

July  1, 1901, outstanding  liabilities 269.28 

July  1, 1901,  balance  available 154,172.61 

July  1, 1901,  amount  covered  by  uncompleted  contracts 407, 410. 11 

Amount  (estimated)  required  for  completion  of  existing  project 318, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  SO, 
1903,  in  addition  to  the  balance  unexpended  July  1, 1901: 

For  works  of  improvement $300,000.00 

For  maintenance  of  improvement 205,520.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
.    4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


605^520.00 


Anwuni  and  daU  of  all  opproprialiofM  fcr  impnmng  the  haarbor  of  AihialmUi^  Ohio. 


May  26,1826 112,000.00 

May  19,1828 2,403.50 

March3,1829 6,940.25 

March2,1831 7,015.00 

July  3,1832 3,800.00 

March  2,1833 3,400.00 

June  28, 1834 5,000.00 

March  3,1835 7,591.00 

March  3, 1837 8,000.00 

July  7,1838 8,000.00 

June  11.1844 5,000.00 

August  30, 1852 10,000.00 

March3,1853 42.60 

June  23,1866 24,708.82 

March  2,1867 54,000.00 

March  3, 1871 15,000.00 

June  10,1872 15,000.00 

March  3, 1873 16,000.00 

June  23,1874 35,000.00 

March  3, 1875 25,000.00 

August  14, 1876 5,000.00 


June  18,1878 $12,000.00 

March  3,1879 9,000.00 

June  14,1880 20,000.00 

MarchS,188l 20,000.00 

August  2, 1882 20,000.00 

July  5,1884 22,500.00 

August5,18S6 ,  30,000.00 

August  11,1888 25,000.00 

September  19, 1890 40,000.00 

July  13,1892 70,000.00 

August  18, 1894 75,000.00 

June  3, 1896 50,000.00 

March  3, 1899 50,000.00 

June  6,1900 110,000.00 

June  6, 1900  ( allotments) 6, 000. 00 

March  3,1901 2,000.00 

Total 830,401.21 

Expended  to  June  30, 1901 . .  675, 959. 32 

Unexpended  July  1,1901.  154^441.89 
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CX>MTRACr  FOR  OONSrrBUCTING   A   PABT  OF  WEST  BRBAKWATBR  FOR  IMPROYING  HARBOR  AT 
ASHTABULA,   OHIO,   IN  FORCE  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1901. 

Name  of  contractor:  The  Donnelly  Contractiiig  Company,  Bafbdo,  N.  Y* 

Date  of  contract:  May  15,  1900. 

Date  of  approval:  June  22,  1900. 

Date  of  commencement:  October  1,  1900. 

Date  of  completion:  (Continuous  contract. 


COMMERCIAL  STATISTICS. 


The  following  statistics  for  the  year  1900  relative  to  the  commerce  of  the  harbor  of 
Ashtabula,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of  cus- 
toms and  others: 


Receipts. 

Tons. 

Shipments. 

Tons. 

Iron  ore 

4,160,043 

Goal  (bituminous) 

'■•^^ 

Ck>ke 

Timber  (oak) 

40 

MifOf^linVYpniitt  

615 

Total 

Total w 

4,160,948 

1,694,469 

Total  freight  tonnage: 

1900 ...... 

1899 


5,765,402 
4,652,282 


'     ' 

• 

YeHsels. 

Number. 

Tonnage. 

Entering 

1,799 

1814 

2 

2,620,904 

DeDartlnflT 

2,628.032 

Buffi^^?.i;:::;:::::;::"!!:":!;!iii:!!:!:!!"""i!:;!i:!!i:i"'!!!:ii::!!!i:! 

'       '  46 

Total  registered  tonnage  (yessels  entering  and  departing): 

1899 4,477,988 

Increase 770,968 

Draft  of  largest  vessels  using  harbor,  18}  feet.    Largest  yessels  do  not  load  to  fall 
depth.    No  new  vessel  lines  established  during  the  year. 
Note:  A  laige  number  of  the  latest  boats  are  built  to  load  to  a  20-foot  draft 


REPORT  OP   MR.  HOWARD   E.  SMfTH,  JUNIOR  ENGINEER. 

Ashtabula,  Ohio,  Jvly  5,  1901. 

Ma.ior:  1  have  the  honor  to  report  on  work  done  for  the  improvement  of  Ashta- 
bula Harbor  during  the  year  ending  June  30,  1901,  as  follows: 

A  contract  has  been  in  force  since  May  15,  1900,  with  The  Donnelly  Contracting 
CJompany  of  Buffalo,  N.  Y.,  for  the  construction  of  two  stone  breakwaters  and  of  two 
pier  neads  of  timber,  surmounted  with  concrete,  to  terminate  the  outer  ends  of  the 
oreak  waters. 

No  work  has  yet  been  done  on  the  breakwaters,  though  it  is  expected  that  the  work 
will  be  commenced  within  a  very  brief  time  after  the  opening  of  the  next  fiscal  year. 

The  contractors  b^an  to  frame  the  pier  heads  at  their  yards  in  Buffalo,  N.  x.,  on 
October  22,  1900.  Work  was  stopped  in  the  latter  part  of  December  for  the  remain- 
der of  the  winter  and  was  resumed  April  9,  1901.  At  the  close  of  the  fiscal  year 
pier  heads  are  not  completed;  as  soon  as  completed  they  will  be  towed  to  Ashtabula. 

A  dredge  was  employed  from  July  28, 1900,  to  September  19, 1900,  making  a  chan- 
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nel  through  the  bar  that  had  formed  about  500  feet  northward  from  the  ends  of  the 
piers.  The  work  proceeded  with  unusual  slowness  because  of  the  frequency  of  storms 
and  rough  seas  resulting  therefrom;  1,000  cubic  yards  had  been  dredged  when  the 
contract  was  terminated. 

On  April  30,  1901,  a  survey  was  made  of  the  channel  between  piers  and  of  the 
channel  leading  to  the  deep  water  of  the  lake.  It  was  found  that  the  channel  had 
l)ecome  muck  contracted  and  the  sides  of  the  channel  made  irregular  by  reason  of 
the  drifting  of  sand  from  either  side.  A  minimum  depth  of  water  of  18  feet  was 
found  in  this  channel,  referred  to  mean  level  of  lake. 

Under  careful  pilotage  boats  were  able  to  enter  and  to  leave  the  harbor,  but  the 
lai^er  boats  could  not  be  loaded  to  full  depth.  An  agreement  was  entered  into  Ma^ 
10,  1901,  to  do  the  dredging.  Work  was  commenced  May  15  and  continued  until 
June  12,  resulting  in  the  restoration  of  a  channel  of  20  feet  depth,  and  width  equal 
to  the  width  between  piers. 

A  brief  statement  follows  of  the  condition  of  the  piers  and  needed  repairs  for  same: 

The  outer  end  of  the  west  pier  is  greatly  in  ne^  of  repair.  The  stone  filling  is 
entirely  emptied  from  the  outer  pocket  and  jmrtially  emptied  from  the  next  pocket, 
presumably  through  an  opening  or  ojienings  in  the  bottom  of  the  pier.  About  225 
tons  of  stone  will  be  required  to  replace  that  which  has  been  lost,  but  as  the  stone 
has  been  lost  and  replaced  once  before  since  the  pier  was  first  filled,  repair  will  be 
necessary  before  it  is  filled  again.  Otherwise  a  repetition  of  the  loss  may  be 
expected. 

The  outer  section  of  the  west  pier,  240  feet  lon^,  is  in  fairly  good  condition,  except 
as  above  nojed.  The  superstructure  of  the  remainder  of  the  west  pier  is  generally 
in  very  poor  condition.  In  many  instances  deck  planks  and  fioor  strin^rs  are 
nearly  or  entirely  removed  by  decay.  The  side  wall  on  the  west  side  of  pier  is  gener- 
ally well  preserved,  but  the  side  wall  on  the  east  side  is  badly  decayed  and  entirely 
gone  to  a  depth  of  3  or  4  feet  from  the  top  of  pier  in  several  places. 

That  portion  of  the  east  pier  north  of  the  canal  of  the  Lake  Shore  and  Michigan 
Southern  Railway  is  in  gCKxl  condition.  The  superstructure  of  the  east  pier  south 
of  the  above-mentioned  canal  is  entirel]^  in  ruin.  It  is  probably  that  the  substnic- 
ture  is  entire  and  is  of  service  in  retaining  the  bank  of  the  channel,  but  otherwise 
the  pier  is  of  no  use,  being  removed  by  decay  to  water  level.  • 

The  west  pier  is  in  need  of  extensive  repairs  through  a  length  of  1,820  feet. 
Very  respectfully, 

Howard  E.  Smith, 
United  SUUes  Junior  Engineer, 

Maj.  Dan  C.  Kingman, 

Corps  of  EngineerSf  U.  S,  A» 


Q  Q  ". 

IMPROVEMENT  OF  OONNEAUT  HARBOR,  OHIO. 

The  project  adopted  in  1896  for  imi)roving  the  harbor  includes  the 
construction  of  two  breakwaters  with  pierheads  on  which  to  place 
beacons,  the  extension  of  east  jetty  450  feet  and  west  jetty  150  feet, 
the  rebuilding  of  a  section  480  feet  long  of  west  jetty  near  the  shore, 
and  the  removal  of  rock  and  other  material  between  jetties  and  in  pro- 
tected area  to  a  depth  of  20  feet. 

The  estimate  included  the  following  items  of  cost: 

Four  hundred  and  eighty  feet  of  jetty  on  west  side,  between  shore  and  new 

jetty  built  in  1894,  atfeS $42,240 

To  extend  east  jetty  450  feet  and  west  jetty  150  feet  to  600  feet,  at  $100 60, 000 

West  breakwater  1,250  feet  long;  east  bi*eak water  1,050  feet  long,  including 

pierheads,  at  an  average  cost  of  $150  per  foot 345, 000 

Removal  of  rock  in  channel  to  depth  of  20  feet,  at  $2  per  cubic  yard 22, 000 

Dredging  sand,  gravely  and  stones  to  depth  of  20  feet 20,000 

Contingencies  of  all  kinds 40, 760 

Previously  expended  on  east  and  west  jetties 80, 000 

Total 610.000 
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Since  the  estimate  was  made  prices  of  materials  and  labor  have  been 
considerably  increased,  but  as  an  offset  the  rock,  which  was  less  in 
amount  than  anticipated,  and  part  of  old  jetty  have  been  removed  to 
a  depth  of  20  feet  by  the  Pittsburgh,  Bessemer  and  Lake  Erie  Rail- 
road Company,  under  authority  from  the  Secretary  of  War.  Part  of 
the  dredging  has  also  been  done  without  cost  to  the  United  States. 
Owing  to  the  rock  underlying  the  sand  along  the  line  of  breakwater 
some  items  included  in  original  estimate  would  cost  less  than  antici- 
pated. The  estimate  of  cost  is  therefore  considered  sufficient  to  com- 
plete the  work. 

Previous  to  June  3,  189G,  a  length  of  400  feet  of  east  jetty,  and  600 
feet  of  west  jetty  had  been  constructed,  and  a  revetment  of  piling  and 
stone  had  been  extended  inside  the  shore  line  on  east  side  over  a  length 
of  526  feet. 

In  1897  a  section  of  west  breakwater  282  feet  long  was  constructed, 
beginning  at  the  end  nearest  shore.  Since  1897  all  expenditures  have 
been  for  maintenance  of  channel  to  a  depth  of  20  feet  and  width  of  200 
feet. 

The  last  annual  report  reads  as  follows: 

The  arrangement  of  breakwaters  at  Conneaut  wan  designed  as  a  modification  of  the 
sjrstem  of  parallel  piers,  with  especial  reterence  to  checking  or  preventing  the  forma- 
tion of  sand  bars  at  the  harbor  entrance.  The  direction  of  the  breakwaters  with 
reference  to  the  shore  line  and  to  the  winds  wliich  prevail  during  the  storms  on  the 
lake  are  such  that  all  seas  having  sufficient  fori'e  to  move  the  sand  along  on  the  bot- 
tom will  in  general  be  deflected  trom  the  outer  ends  of  breakwaters  and  will  chase 
along  the  faces  toward  the  shore. 

8uch  a  deflection  of  the  seas  will  necessarilv  result  in  movin|^  the  sand  away  from 
the  entrance  and  toward  the  shore  along  oblique  lines  diverging  from  the  chapnel. 
The  reacting  seas  and  currents  will  alHo  be  away  from  the  harbor  entrance,  which  is 
to  be  between  contours  of  25  feet  and  26  feet  depth  in  the  lake.  These  conditions 
are  expected  to  result  in  a  reliable  depth  of  water,  reduction  to  a  minimum  of  the 
difficulty  and  danger  attending  the  entrance  of  vessels  during  stormy  weather,  and 
a  small  protected  area  outaide  of  the  harbor  proper  which  will  serve  many  porpofles 
of  safety  and  convenience. 

The  plan  contains  complete  arrangements  for  the  erection  of  beacons  on  the  pier- 
heads at  outer  ends  of  breakwaters. 

If  the  opening  of  the  breakwater  is  of  sufficient  width,  saj  not  less 
than  600  or  (>()0  feet,  and  is  placed  upon  a  line  in  prolongation  of  the 
iettied  channel,  there  is  no  doubt  that  the  entrance  to  the  harbor  will 
be  made  very  much  safer  and  easier  for  vessels  under  all  conditions. 
I  do  not  feel  sure,  however,  that  the  construction  of  the  proposed 
breakwater  will  entirely  do  away  with  the  formation  of  the  sand  bar 
beyond  the  end  of  tiie  jetties.  These  Jetties  are  very  short  and  do  not 
extend  out  into  the  lake  beyond  the  influence  of  the  sand  which  is  lifted 
and  held  temporarily  in  suspension  by  the  action  of  the  waves  during 
storms.  I  think  that  it  may  be  necessary,  in  addition  to  the  worl^ 
proposed,  to  connect  the  jetties  each  with  its  corresponding  wing  of 
the  oreakwater  by  some  tight  construction  that  will  entirely  cut  off  the 
flow  of  water  around  the  jetty  heads. 

At  the  beginning  of  the  fiscal  year  a  contract  with  James  B.  Don- 
nelly, of  Buffalo,  N.  Y.,  was  in  force  for  continuing  the  construction 
of  the  west  breakwater.  The  design  of  the  new  portion,  for  which  the 
contract  was  let,  was  essentially  the  same  as  that  of  the  part  already 
built,  that  is  to  say,  it  consistea  of  timber  cribs  filled  with  stone  and 
sunk  upon  a  prepared  foundation,  and  suimounted  by  a  continuous 
timber  superstructure,  the  intention  being  to  replace  all  of  the  timber 
ENG  1901 205 


Digitized  by  VjOOQIC 


3266      BEPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.   8.   ARMY. 

above  water,  when  it  became  necessary,  by  an  equivalent  structure  of 
concrete. 

A  portion  of  the  foundation  for  the  new  work  was  prepared  in  the  fall 
of  1900,  and  two  cribs  were  built  by  the  contractor  at  Buffalo,  N.  Y. 
One  of  them  was  towed  to  Conneaut,  but  in  attempting  to  tow  the 
other  it  was  so  sti-ained  and  injured  that  it  was  necessary  to  tow  it 
back  to  Buffalo  for  repairs.  Upon  examination  it  was  found  best  to 
cut  it  in  two,  repair  it,  and  sint  it  in  two  parts.  This  was  accord- 
ingly done  in  a  satisfactory  manner.  Four  cribs  in  idl  have  been 
built  and  sunk  by  the  contractor,  but  the  superstructure  has  not  yet 
been  built  upon  them.  When  tins  is  done  it  will  complete  the  present 
contract  and  exhaust  the  funds  now  available.  The  total  length  of 
west  breakwater  will  then  be  about  1,032  feet,  which  will  leave,  accord- 
ing to  the  project,  about  222  feet,  including  the  pierhead,  to  be  com- 
pleted.   No  work  at  all  has  been  done  upon  the  east  breakwater. 

In  the  spring  of  1900  it  was  found  that  an  extensive  bar  had  formed 
across  the  channel  outside  of  the  jetties  which  was  a  serious  obstruc- 
tion to  navigation.  All  of  the  funds  appropriated  for  the  harbor  had 
been  tied  up  in  the  contract  for  extenaing  the  breakwater.  Fortu- 
nately it  was  possible  to  procure  an  allotment  from  the  general  appro- 
priation for  '^  Emergencies  in  river  and  harbor  works,"  actof  cTune 
6,  1900.  Such  an  allotment,  $3,000  in  amount,  was  obtained  Juljr  2, 
1900,  and  was  applied  to  dredging  through  the  bar  and  removing 
deposits  from  between  the  jetties.  About  16,000  cubic  yards  of  mate- 
rial was  dredged  in  all  and  the  channel  restored  to  its  full  depth. 

At  the  opening  of  navigation  in  the  spring  of  1901  it  was  discov- 
ered that  the  bar  had  again  re-formed  and  another  allotment  from  the 
same  appropriation,  $2,500  in  amount,  was  made.  This  was  expended 
in  dredging  between  May  24  and  June  7,  and  10,057  cubic  yards  of 
material  was  removed,  securing  a  channel  across  the  bar  of  a  width 
equal  to  that  between  the  jetties  and  affording  a  full  depth  of  20  feet 
outward  to  the  equivalent  depth  in  the  lake. 

If  this  emergency  appropriation  had  not  been  available  the  bar 
would  have  had  to  be  removed  by  private  enterprise  or  the  harbor 
temporarily  abandoned.  This  demonstrates  the  extreme  desirability 
of  always  having  available  for  such  harbors  a  sufficient  sum  of  money 
for  maintenance,  or,  what  would  perhaps  be  better,  having  always 
available  in  the  district  a  powerful  dredge  like  that  described  else- 
where in  this  report. 

The  commerce  of  the  harbor  of  Conneaut  exhibits  a  growth  which 
is  quite  phenomenal.  In  1893  the  commerce  amounted  to  nothing. 
The  depth  of  water  in  the  harbor  was  sufficient  only  for  small  fishing 
boats.  In  1900  the  commerce  amounted  to  more  than  3,300,000  tons, 
an  increase  of  nearly  three-quarters  of  a  million  tons  over  that  of  the 
previous  year.  Such  a  large  and  important  commerce  seems  to  justify 
a  rapid  prosecution  to  completion  of  the  works  of  improvement  pro- 
posed for  this  place. 

For  a  detailed  description  of  the  work  done  during  the  present  fis- 
cal year  attention  is  respectfully  invited  to  the  report  of  Junior  Engi- 
neer Howard  E.  Smith,  which  is  transmitted  herewith. 

Conneaut  Harbor  is  13  miles  east  of  Ashtabula  Harbor  and  is  near  the  boundary 
between  Ohio  and  Pennsylvania,  It  is  in  the  collection  district  of  Cuyahoga,  Ohio. 
There  are  two  fixed  white  lights  of  the  sixth  order  upon  the  west  pier  at  the  mouth 
of  the  river,  forming  a  range  for  vessels  approaching  to  enter  the  harbor. 


Digitized  by  VjOOQIC 


APPENDIX   Q  Q — BBPOBT   OF  MAJOR   KINGMAN.  8267 

Money  statement. 

Allotments,  emeigency  river  and  harbor  act,  June  6, 1000 $5, 500. 00 

July  1, 1900, balance  unexpended 96,165.66 


100,665.56 
June  30,  1901,  amount  expended  during  fiscal  year 47,450.07 


July  1,  1901,  balance  unexpended 53,215.49 

Julyl,  1901,  outstanding luibiUties - 16,707.91 


July  1, 1901,  balance  available 36,507.58 

July  1, 1901,  amount  covered  by  uncompleted  contracts 31,838.19 

Amount  (estimated)  required  for  completion  of  existing  project 407, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  end- 
---^  June  30, 1903,  m  addition  to  the  balance  unexpended 


July  1,  1901 
Fo 


or  works  of  improvement 1200,000.00 

For  maintenance  of  improvement 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  dvil  act  of  June 
^  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


210,000.00 


Amouid  and  date  of  aU  appropriaiUmB  for  improwng  hofhor  at  Qmneaut,  Ohio. 


Maitai3,  1829 |7,500.00 

April23,1830 6,135.65 

March  2,18;n :.  6,370.00 

July  2, 1832 7,800.00 

July  2,1836 2,500.00 

March3,1837 5,000.00 

July7,iaS8 8,000.00 

June  11, 1844 5,000.00 

August  30, 1852 10,000.00 

June  23, 1866 20,513.74 

March  2,1867 10,000.00 

April  10, 1869  (allotment) ...  8, 910. 00 

July  11,1870 6,000.00 

March  3, 1873 400.00 


June23,1874 $1,500.00 

March3,1875 1,000.00 

June  14, 1880 6,000.00 

July  13,1892 40,000.00 

August  18, 1894 40,000.00 

June3,1896 40,000.00 

March  3, 1899 100,000.00 

June  6, 1900  (allotments) 5, 500. 00 

Total 338,129.39 

Expended  to  June  30, 1901 . .  284, 913. 90 

Unexpended    July   1, 
1901 53,215.49 


ooMTBAcr  POB  cx>NflrrRn<7nHO  a  past  op  wkst  brkakwatxr  for  improving  harbor 

AT  OOMMBAUT,   OHIO,   IN  POBCB  DUBINQ  THB  FISCAL  YBAB  BNDIMQ  JUNE  30,  1901. 

Name  of  contractor,  James  B.  Donnelly,  Buffido,  N.  Y. 

Date  of  contract.  June  26,  1899. 

Date  of  approval.  August  1,  1899. 

Date  of  commencement.  May  1,  1900. 

Date  of  completion,  November  15, 1900. 

Extended  to  July  31, 1901. 
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OOMMBRdAL  STATIOTIGB. 


The  following  statistics  for  the  year  1900  relative  to  the  commerce  of  the  harbor  of 
Conneaut,  Ohio,  were  compiled  £rom  information  famished  by  the  collector  of.cas- 
toms  and  others. 


BeceiptB. 

Tons. 

Shipments. 

TODS. 

Iron  ore 

Goal 

861,016 

77,866 

487 

Old  rails 

SteeliallB 

Pier  stone 

Bars 

Miscellaneous 

Merchandise . 

18,716 

iy>tal 

Total 

2,884,684 

448,073 

Total  freight  tonnage: 

1900 8,882,607 

1899 2,611,711 

Increase 720,886 


Vessels. 


Entering.. 
Departing., 


1,980,794 
1.962,128 


Total  registered  tonnage: 

1900 8,902,«17 

1899 8,670,780 


Increase. 


802,187 


Draft  of  lai^gest  vessels  nsing  harbor,  20  feet    Largest  veflsela  do  not  load  to  full 
depth.    No  new  vessel  lines  established  during  the  year. 


BKFOBT  OP  MR.  HOWARD  B.  SMITH,  JUNIOR  BNGIinDSB. 

Ashtabula,  Ohio,  JrUy  5, 1901. 

Major:  I  have  the  honor  to  report  on  work  done  for  the  improvement  of  Conneaut 
Harbor  during  the  year  ending  June  30,  1901,  as  follows: 

From  July  12,  1900,  to  August  20, 1900,  a  dredge  was  employed  to  make  a  channel 
through  the  bar  that  had  forme<l  a  few  hundred  feet  north wanl  from  the  ends  of  the 
piers.  The  bar  was  not  as  extensive  as  had  formed  in  previous  years.  Vessels  draw- 
mg  18  feet  of  water  were  able  to  enter  the  harbor  under  careful  pilotage,  but  the 
channel  was  much  contracted  and  not  in  the  usual  range  between  the  ends  of  piers 
and  the  deep  water  of  the  lake.  The  dredge  was  emploved  also  in  removing  sand 
in  channel  between  piers  that  had  been  driven  through  the  pile  revetment.  About 
16,000  cubic  yards  of  material  were  removed  from  channel  and  from  the  bar  inside. 

A  contract  was  executed  with  Mr.  James  B.  Donnelly,  of  Buffalo,  N.  Y. ,  on  June  26, 
1899,  for  the  construction  of  about  750  feet  of  breakwater  of  timber  filled  wiUi  stone. 
This  work  was  not  commenced  until  September,  1900,  when  the  contractor  began  to 
frame  the  cribs  at  his  yards  in  Buffalo,  N.  Y. 

Between  September  25  and  October  3,  1900,  a  dredge  was  employed  at  Conneaut 
to  remove  a  thin  layer  of  sand  overlying  the  rock  along  the  line  of  the  breakwater. 
The  depth  of  sand  to  be  removed  nowhere  exceeded  2  feet.  The  minimum  depth 
to  rock  was  23  feet  from  mean  lake  level,  and  therefore  the  height  of  cribs  was 
diminished  by  2  feet  from  what  was  provided  for  originally  in  the  contract,  mak- 
ing them  22  feet  in  height. 

On  October  10, 1900,  the  work  was  commenced  for  preparing  the  foundation  for  the 
cribs  by  dropping  small  stones  into  the  channel,  already  dredged,  to  make  a  level 
bed  at  a  deptn  of  22  feet  below  mean  lake  level.  About  500  linear  feet  of  stone 
\foundation  were  completed  at  the  close  of  the  working  season. 

At  the  close  of  the  working  season  the  contractor  had  completely  built  two  cril)s 
at  his  yards  in  Buffalo,  N.  Y.,  and  had  partially  completed  the  other  two  remaining 
cribs.    The  first  crib  completed  was  sent  to  Conneaut,  where  it  remained  during  the 
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winter  azid  antil  it  was  sunk  the  following  spring.  The  second  crib  was  injured 
while  being  towed  to  Conneaut  and  it  was  taken  back  to  Bufbdo  and  repaired, 
whereby  it  was  made  shorter  by  14  feet 

The  work  of  preparing  the  foundation  for  cribs  at  Conneaut  and  of  framing  cribs 
at  Buffalo,  N.  Y.,  was  resumed  in  the  spring  of  1901.  The  first  crib  was  sunk  May 
17, 1901,  and  the  fourth  and  last  crib  was  sunk  June  24, 1901.  No  work  has  yet  been 
done  on  the  superstructure,  and  it  is  anticipated  that  the  contract  will  not  be  com- 
pleted on  Julv  31,  1901,  which  is  the  date  fixed  for  the  completion  of  the  contract. 

A  survey  of  the  channel  between  piers  and  between  the  ends  of  piers  and  deep 
water  of  tne  lake  was  made  April  29,  1901.  It  was  found  tiiat  the  bar  bad  formed 
across  the  channel  a  few  hundred  feet  northward  from  the  ends  of  the  piers.  The 
channel  was  also  much  contracted  and  its  direction  outside  of  the  piers  had  been 
changed  so  tliat  the  usual  ranges  could  not  be  followed  by  deep-dmt  vessels  in 
approaching  the  harbor.  Under  careful  pilotage  vessels  of  18  feet  araft  had  no  difS- 
culty  in  entering  the  harbor. 

Under  an  informal  agreement  dredging  was  commenced  in  the  channel  May  24, 
1901,  and  was  continu^  until  June  7,  1901.  Ten  thousand  and  fifty-seven  cubic 
yards  of  material  were  dredged  and  a  navigable  channel  of  20  feet  dejith  was  restored. 

There  is  appended  a  brief  statement  with  reference  to  the  condition  of  the  piers. 

The  outer  section  of  the  west  pier  for  a  length  of  400  feet  is  generally  in  good  con- 
dition. The  sheathing  at  the  outer  end,  however,  consisting  of  12-inch  pine  timbers, 
was  torn  off  in  a  storm  last  autumn  and  should  be  replaced  during  the  present  working 
season.  The  remainder  of  the  west  pier,  525  feet  in  length,  is  m  a  very  dilapidated 
condition,  seeming  to  require  complete  renewal.  Sand  has  been  driven  through  this 
portion  of  the  pier  into  the  river  cnannel  in  large  amounts. 

The  outer  section  of  the  east  ^ier  for  a  length  of  000  feet  is  in  a  good  state  of  pres- 
ervation. This,  in  reality,  constitutes  the  whole  of  the  east  pier,  forjbhe  inner  portion, 
a  length  of  about  500  feet,  is  a  pile  revetment  supporting  a  row  of  sheet  piling,  which, 
however,  does  not  prevent  the  sand  from  being  driven  through  from  the  outside  into 
the  river  channel. 

Very  respectfully,  Howabd  E.  Smfth, 

U,  &  Junior  Engineer. 

Ma].  Dan  C.  Kingman, 

Corps  of  Engineeraf  U,  S.  A. 


QQ  ". 


REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUOTING  OR  ENDANGER- 

ING  NAVIGATION. 

80HOONEB  BENSON. 

On  the  morning  of  June  20,  1899,  the  schooner  Benson^  while  being 
towed  from  Kelley  Island  toward  Sandusky,  Ohio,  loaded  with  800 
tons  of  coal,  sunk  m  Lake  Erie  near  the  outer  end  of  the  channel  over 
the  outer  bar  at  Sandusky,  Ohio. 

Its  removal  was  provided  for  according  to  law,  and  an  allotment  of 
$2,680  was  made  for  this  purpose. 

The  actual  work  of  removing  the  wreck  was  completed  prior  to 
June  80, 1900,  and  a  full  report  of  it  is  given  in  the  Report  of  the 
Chief  of  Engineers  for  that  year,  pages  4094  and  4095,  but  the  neces- 
sary inspection  was  not  made  until  after  July  1,  1900,  and  the  final 
payment  to  the  contractor  was  made  September  14, 1900. 

The  actual  cost  of  removing  the  wrecfe,  including  the  cost  of  inspec- 
tion, was  $2,572.98.  The  balance  of  the  allotment,  $107.02,  was  then 
redeposited. 

SGHOONEB  DUNDEE. 

In  the  night  of  llth-12th  of  September,  1900,  the  schooner  Ihmdee 
was  sunk  in  Lake  Erie  at  a  distance  of  about  13  miles  NN  W.  from  the 
entrance  to  Cleveland  Harbor,  Ohio.    The  length  of  the  schooner  was 
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211  feet;  breadth,  35  feet;  depth,  16i  feet;  gross  tonnage,  1,043;  built 
in  1893. 

A  great  deal  of  trouble  was  had  in  locating  the  wreck.  It  was  finally 
found  lying  on  an  even  keel  in  68  feet  of  water,  with  the  bow  headed 
WNW.  Two  masts  remained  on  the  vessel,  the  cross  trees  just  being 
awash,  and  the  rigging,  together  with  some  other  attached  paiis, 
formed  a  dangerous  obstruction  to  navigation. 

On  October  6,  1900,  authority  was  asked  for  the  removal  of  the 
schooner  under  the  provisions  of  sections  19  and  20  of  the  river  and 
harbor  act  of  March  3, 1899,  and  an  allotment  for  the  purpose,  of  $500, 
was  made  October  10. 

Sealed  proposals  were  invited  by  circular  letter  October  19,  1900, 
for  removing  the  masts  and  rigging  at  or  near  the  deck  line  in  such  a 
way  as  to  leave  a  clear  and  unobstructed  depth  of  water  over  all  of  30 
feet  at  mean  lake  level.  The  proposals  were  opened  October  29, 1900, 
and  the  contract  was  awarded  to  Charles  B.  Dittrick,  of  Glenville, 
Ohio,  to  do  the  work  required  for  the  sum  of  $142.  The  work  or 
removal  was  completed  December  15,  1900,  and  an  examination  was 
made  and  showed  the  full  depth  required  over  all  portions  of  the  wreck. 

The  total  cost  of  the  work  was  $500,  the  greater  portion  of  the 
expenses  being  incident  and  necessary  to  the  location  of  the  wreck 
ana  the  inspection. 

DUMP    scow    BELONGING    TO    THE    L.    P.    A    J.    A.    SMITH    COMPANY,    OP 

CLEVELAND,  OHIO. 

In  the  night  of  Sej)tember  18-19,  1900,  a  dunip  scow  belonffinff  to 
The  L.  P.  &  J.  A.  Smith  Company,  of  Cleveland,  Ohio,  sunk  in  the  har- 
bor of  Cleveland,  Ohio,  about  500  feet  north  of  the  Lake  Shore  bridge. 
The  wreck  was  reported  and  preparations  made  for  its  removal,  but 
on  the  3d  of  December,  1900,  it  was  raised  and  removed  by  its  owners 
without  expense  to  the  United  States. 


QQ  13. 


EXAMINATION  AND  PLAN  AND  ESTIMATE  OP  COST  OF  IMPROVING 
SANDUSKY  HARBOR,  OHIO. 

(Printed  In  House  Doc.  No.  120,  Flftj-iixth  Congreas,  aeoond  seflBUm.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  December  i,  1900. 
Sir:  I  have  the  honor  to  submit  herewith  copies  of  reports  djited 
August  22  and  November  17, 1900,  with  map,'  by  Col.  Jared  A.  Smith, 
Corps  of  Engineers,  upon  preliminary  examination  and  survey,  respec- 
tively, of  Sandusky  Harbor,  Ohio,  with  a  view  to  maintaining  a  chan- 
nel 21  feet  deep  at  mean  lake  level,  with  a  width  of  400  feet  in  the 
approaches  to  harbor  front  and  800  feet  in  the  harbor  channels,  made 
to  comply  with  requirements  of  the  emergency  river  and  harbor  act 
of  June  6,  1900. 

'Not  reprinted;  printed  in  House  Doc.  No.  120,  Fifty-sixth  Congress,  second  session. 
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Sandusky  Harbor  is  now  being  improved  by  the  General  Government 
ander  a  project  for  obtaining  a  channel  18  feet  deep,  300  feet  wide 
over  the  Imr,  and  for  deepening  all  channels  inside  of  Cedar  Point  to 
17  feet,  with  a  width  of  200  feet.  Colonel  Smith  states  that,  in  his 
opinion,  the  improvement  contemplated  by  the  present  project  will, 
when  completed,  result  in  a  channel  over  the  bar  of  as  great  a  capacity 
as  indicated  in  the  above-mentioned  item  of  law,  and  he  presents  a 
plan  for  further  improvement  of  the  Straight  and  Dock  channels 
with  a  view  to  obtaining  a  depth  of  21  feet  with  widths  of  400  and 
300  feet,  respectively,  by  dredging  and  rock  removal  at  an  estimated 
cost  of  $781,000  and  $10,000  annually  for  maintenance  for  the  first 
five  years. 

Colonel  Smith  states  that  the  previous  development  of  commerce  of 
Sandusky  Harbor  appears  to  be  suflScient  to  justify  the  expenditure 
which  will  be  required  for  the  proposed  increase  in  width  and  depth 
of  channels. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  0€n.y  Chi^  of  Erimneera^ 

U.  8,  Army. 
Hon.  Elihit  Root, 

Secretary  of  War, 


preliminary  examination  of  sandusky  harbor,  ohio,  with  a  view 
to  maintaining  a  channel  21  feet  deep  at  mean  lake  level, 
with  a  width  of  400  feet  in  the  approaches  to  the  harbor 
front  and  300  feet  in  the  harbor  channels. 

United  States  Engineer  Office, 

Clevekmdj  Ohio^  Aiigiist  ^^,  1900. 

General:  In  compliance  with  instructions  in  your  letter  dated 
June  13.  1900.  and  requirement  of  the  river  and  harbor  act  of  June  6, 
1900,  I  nave  tne  honor  to  submit  the  following  report  upon  a  prelimi- 
nary examination  of  Sandusky  Harbor,  Ohio,  "  with  a  view  to  obtain- 
ing and  maintaining  a  channel  twenty-one  feet  deep  at  mean  lake 
level,  with  a  width  of  four  hundred  feet  in  the  approaches  to  harbor 
front  and  three  hundred  feet  in  the  harbor  channels^'' 

The  first  improvement  to  Sandusky  Harbor  was  made  under  pro- 
visions of  the  river  and  harbor  act  of  June  11, 1844,  when  the  channel 
depths  over  outer  bar  ranged  from  8  to  9  feet,  with  a  depth  of  10 
feet  inside  to  and  along  the  city  front.  Since  1844  improvements 
have  been  made  at  various  times  and  under  various  projects,  most  of 
which  have  been  for  deepening  the  channels  by  dredging  as  necessities 
seemed  to  require. 

In  1888  a  project  was  adopted  to  dredge  a  straight  channel  200  feet 
wide  and  17  feet  deep  from  the  north  end  of  Cedar  Point  to  the  east 
end  of  the  channel,  known  as  the  ''dock  channel,"  along  the  city  front. 
The  first  dredging  of  the  "  straight  channel"  was  completed  August  31, 
1894.  but  considerable  dredging  has  since  been  required  to  maintain 
the  aepth  and  width. 

When  the  straight  channel  was  completed  the  dock  cha^inel  had  depths 
ranging  from  13  to  14  feet,  and  the  cnannel  over  outer  bar  had  a  depth 
of  but  16  feet  over  an  indirect  course  and  a  width  which  was  generally 
less  than  90  feet 
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The  latest  project,  on  which  work  is  oow  in  progfi'ess,  contemplates 
the  dredffing  of  all  channels  inside  of  Cedar  Point  to  a  depth  of  17  feet 
and  a  width  of  200  feet,  and  over  the  outer  bar  to  a  depth  of  18  feet 
and  width  of  300  feet.  To  obtain  and  maintain  the  channel  over  the 
outer  bar,  works  of  brush  and  stone  to  form  jetties,  spurs,  deflection 
dike,  and  sill  on  crest  of  bar  have  been  devised  to  confine  and  direct  the 
currents,  so  that  the  main  part  of  the  deepening  and  all  of  the  mainte- 
nance will  be  obtained  by  natural  forces.  See  report,  estimate,  and 
maps  in  Report  of  Chief  of  Engineers,  1898,  pages  2709  to  2717. 

On  the  30th  of  June,  1900,  the  improvements  had  resulted  in  a  chan- 
nel having  depths  generally  ranging  from  18.6  to  21  feet  over  the  outer 
bar,  17  feet  in  straight  channel  to  city  front,  and  16  to  17  feet  in  dock 
channel. 

From  1892  to  1899  the  total  of  incoming  and  outgoing  freights  by 
water  at  Sandusky  Harbor,  as  compiled  from  records  in  the  custom- 
house, were  as  follows: 


Tons. 

1892 386,661 

1893 424,280 

1894 600,464 

1896 761,208 


Tone. 

1896 1,383,456 

1897 991,974 

1898 1,190,317 

1899 1,164,172 


This  large  increase  in  lake  freights  has  been  encoumged  and  made 
possible  bv  the  improvement  of  channels  giving  greater  width  and 
depth.  While  the  gain  has  not  been  uniform,  it  nas  in  the  aggregate 
been  very  large  and  has  shown  a  decided  tendency  to  keep  pace  with 
the  opportunities  afforded. 

During  the  past  four  years  the  increase  m  size  of  vessels  carrying 
ore,  coal,  and  other  heavy  freights  has  been  more  i*iipid  than  the  cor- 
responding increase  in  capacity  of  the  channels  at  Sandusky  Harbor 
and  at  a  few  other  places  on  Lake  Erie.  The  large  vessels  have,  there- 
fore, found  considerable  difficulty  in  ente.ring  the  harbor  at  certain 
times,  and  this  condition  has  prevented  the  continuation  of  the  increase, 
which  was  previously  very^  rapid.  In  a  report  of  survey  at  the  mouth 
of  Sandusky  Harbor,  Ohio,  dated  February  28,  1898  (House  Doc. 
No.  362,  Fifty -fifth  Congress,  second  session,  and  Report  of  Chief  of 
Engineers,  1898,  pages  2709  to  2717),  a  comment  was  made  upon  chan- 
nel depths,  as  follows: 

Formerly  channels  of  small  depth  were  sufficient,  and  most  vessels  could  pass  in 
and  out  at  Sandusky  without  special  difficulty.  Most  of  the  lake  freights  are  now 
carried  in  large  steamers,  and  the  tendency  is  for  all  small  freighting  craft  to  disap- 
pear, because  the  cost  per  ton  for  frt»ight  is  less  in  large  vessels. 

It  is  evident  that  at  harbors  where  large  vessels  can  not  easily  or  safelv  go  at  all 
times  the  shipping  of  freights  will  be  at  such  a  dinadvantage  that,  save  for  purely 
local  business,  competition  with  more  favored  ports  can  not  be  maintaineii.  because 
the  force  required  to  carry  freight  will,  like  other  forces,  ultimately  find  its  way 
along  the  lines  of  least  resistance. 

It  is  my  opinion  that  the  improvements  contemplated  under  the 
present  project  will,  when  completed,  result  in  a  channel  over  the  bar 
of  as  great  a  capacity  as  is  indicated  in  the  provision  of  the  act  of 
June  6,  1900,  unacvr  which  this  report  is  submitted.  The  additional 
improvements  rocjuired  will  therefore  be  limited  to  the  channels  from 
Cedar  Point  to  and  along  the  city  front^  a  total  length  of  about  17,000 
feet.  In  this  connection  attention  is  invited  to  map  on  Sheet  No.  2, 
following  page  2716,  Report  of  Chief  of  Engineers,  1808. 

The  location  of  Sandusky  Harbor  makes  it  easily  accessible  to  the 
coal  mines  of  Ohio,  so  that  in  the  year  1899  the  shipments  of  coal  alone 
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from  Sandusky  Harbor  amouDted  to  672,528  tons.  Increased  facili- 
ties for  shipping  in  larger  vessels  will  necessaiilv  result  in  cheapening 
of  freight  rates  and  an  increased  shipment  of  coal  to  {)orts  on  the 
upper  mkes.  The  same  conditions  would  doubtless  result  in  increased 
receipts  of  ore  and  other  heavy  freights. 

The  present  project  contemplates  depths  of  but  17  feet  at  mean  lake 
level  in  channels  along  city  front  and  thenoo  to  the  outer  bar;  the 
large  vessels  carrying  ore  and  coal  when  fully  loaded  frequently  draw 
18  leet  or  even  more,  and  even  this  limitation  is  only  placed  because 
of  the  depth  of  channels  through  which  the  vessels  must  pass. 

During  a  very  considerable  poi*tion  of  nearly  every  season  of  navi- 
^tion  the  lake  surface  is  more  or  less  below  the  mean  level,  and  this 
IS  especially  true  during  the  autumn  months,  when  freights  are  in 
greatest  demand  owing  to  the  approaching  winter,  when  navigation  is 
closed  because  of  ice.  The  surrace  level  is  furtner  varied  to  a  very 
great  extent  by  the  force  of  winds,  which  cause  temporary  variations 
amounting  to  several  feet  It  is  this  difference  of  level  under  the 
force  of  winds  which  causes  the  rapid  currents  over  the  bar,  which 
when  sufficiently  confined  and  directed  are  expected  to  accomplish  all 
that  is  necessary  in  enlarging  the  cross  section  of  the  channels. 

Channels  which  nominally  have  a  depth  of  17  f(*et  may,  for  brief 
periods,  have  more,  but  are  likely  during  much  of  the  season  to  have 
less,  the  difference  sometimes  being  as  great  as  2  feet  during  a  consid- 
erable period.  It  is  evident  that  such  channels  can  not  afford  certain  or 
safe  passage  to  the  largest  class  of  vessels,  and  equally  evident  that 
unless  the  channels  be  enlarged  their  commerce,  which  had  flouiished 
under  other  conditions,  must  decline. 

The  previous  development  of  the  commerce  of  Sandusky  Harbor, 
and  the  large  amount  shown  from  1896  to  1899,  appears  to  be  sufficient 
to  justify^  Sie  expenditure  which  will  be  required  for  the  proposed 
increase  in  width  and  depth  of  eliannels. 

Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
CoUmd^  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  IL  S.  A. 

[Flnt  iDdonement] 

Office  Chibf  of  Engineebs, 

U.  S.  Armt, 

Augmt  27,  1900. 
Respectfully  returned  to  Colonel  Smith  with  re<iuest  for  statement 
as  to  estimated  cost  of  survey  necessary  for  preparation  of  plan  and 
estimate  of  cost  of  improvement  proposed,  provided  such  survey  is 
required.  He  is  also  requested  to  state  whetner  the  expenses  incident 
to  such  survey  will  have  to  be  paid  from  the  emergency  appropriation 
of  June  6,  1900. 
By  command  of  Brig.  Gen.  Wilson: 

A.  Mackenzie, 
Ideut.  Col.f  Corps  of  Engineers. 
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IJBeoond  Indoneinent] 

U.  S.  Engineer  Office, 
Cleveland,  Ohio^  August  SO,  1900. 
Respectfully  returned  to  the  Chief  of  Engineers. 
No  additional  survey  will  be  required  for  the  purpose  of  prepjiring 
a  plan  and  estimate  of  cost  of  improvement  proposed. 

The  surveys  and  maps  have  been  made  at  various  times  in  connota- 
tion with  the  supervision  of  works  of  improvement,  so  that  no  exponne 
incident  thereto  will  have  to  be  paid  from  the  emergency  appropria- 
tion of  June  6,  1900. 

•  •  •  •  •  *  • 

Jared  a.  Smith, 
Colonel^  Oarps  of  Engineers. 

{Third  Indofsement] 

Office  Chief  of  Engineers, 

U.    S.    AjlBffY, 

September  5,  1900. 

Respectfully  submitted  to  the  Secretary  of  War. 

This  is  a  report  upon  preliminary  examination  of  Sandusky  Har- 
bor. Ohio  (full  text  or  item  quoted  within),  required  by  the  provisions 
of  tne  emergency  river  and  harbor  act  of  June  6, 1900. 

Colonel  Smith  is  of  opinion  that  the  improvements  contemplated 
under  the  present  project  for  this  harbor  will  result  in  a  channel  over 
the  bar  of  as  great  a  capacity  as  is  indicated  in  the  act,  and  that  the 
improvement  required  elsewhere  to  obtain  the  dimensions  mentioned 
in  the  act  will  be  limited  to  the  channels  from  Cedar  Point  to  and 
along  the  citv  front,  a  total  length  of  about  17,000  feet  He  is  further 
of  opinion  tnat  the  commercial  interests  of  the  harbor  appear  to  be 
sufficient  to  justify  the  expenditure  by  the  General  Grovemment  of  the 
money  that  would  be  required  for  the  proposed  increase  in  width  and 
depth  of  the  channels. 

A  survey  in  the  ordinary  sense  is  not  required,  and  I  recommend 
that  the  local  officer  be  directed  to  prepare  a  plan  and  estimate  of  cost 
of  improvement,  as  proposed  by  him  in  second  indorsement  hereon. 

John  M.  Wilson, 
Brig.  Oen.,  Chief  of  Engineers, 

U.  S»  Army. 

[Foarth  indonement.] 

War  Department, 

September  6, 1900. 
Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War: 

John  CL  Soofield, 

Chief  Clerk. 
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plan  and.  estimate  of  cost  fob  improvement  of  sandusky  har- 
bor, ohio,  with  a  view  to  maintaining  a  channel  21  feet  deep 
at  mean  lake  level,  with  a  width  of  400  feet  in  the  approaches 
to  the  harbor  front  and  300  feet  in  the  harbor  channeifi. 

United  States  Engineer  Office, 
Clevdcmd^  Ohioy  Noveniber  17^  1900. 

General:  Complying  with  instructions  in  your  letter  dated  Septem- 
ber 14,  1900,  and  with  the  provisions  of  the  emergency  river  and 
harbor  act  of  June  6,  1900, 1  have  the  honor  to  submit  the  follow- 
ing report,  with  an  estimate  of  cost  of  improving  the  harbor  of  San- 
dusky, Ohio,  ^^with  a  view  to  obtaining  and  maintaining  a  channel 
twenty -one  feet  deep  at  mean  lake  level,  with  a  width  of  four  hundred 
feet  in  the  approaches  to  the  harbor  front  and  three  hundred  feet  in  the 
harbor  channels." 

My  preliminaiy  report,  dated  August  22, 1900,  indicated  quite  fully 
the  conditions  of  channel,  present  and  prospective,  under  projects  of 
improvement  heretofore  completed  or  undertaken.  These  projects 
afford  channels  of  but  17  feet  depth  in  the  bay  at  mean  lake  level. 
These  depths  are  always  less  in  the  autumn  months,  when  the  lake  sur- 
face is  invariably  lower  than  in  the  spring.  In  some  of  the  recent 
seasons  of  navigation  the  water  depths  in  the  months  of  October  and 
November  have  been  1  to  2  feet  lower  than  the  m^n  level. 

The  tendency  to  carry  all  heavy  freights  in  large  vessels,  and  for  all 
small  vessels  to  be  withdrawn,  was  discussed  in  my  preliminary  report, 
and  it  was  also  shown  that  the  tendency  to  a  rapid  increase  in  amount 
of  freights  at  Sandusk;^  Harbor  had  "been  somewhat  checked  by  the 
lack  of  sufficient  depth  in  the  channels. 

The  annual  average  of  freights  by  water  at  this  harbor  for  four 
years,  1896  to  1899,  inclusive,  exceeded  1,182,000  tons,  and  there  is 
strong  indication  of  a  large  increase  in  the  amount  when  better  chan- 
nels are  provided.  The  channels  to  be  so  provided  must  necessarily 
extend  along  the  entire  line  where  the  heavy  freights  are  to  be  i*eoeived 
and  shipped  by  water.  • 

The  present  project  provides  for  constructing  works  of  stone  upon 
brush  mattresses  to  direct  and  confine  the  channel  over  the  outer  bar, 
with  a  view  to  obtaining  and  maintaining  a  sufficient  width  and  depth 
by  the  scour  of  currents  induced  by  winds.  The  results  thus  far,  due 
to  the  construction  of  three-fifths  of  one  of  the  jetties,  have  been  suf- 
ficient to  justify  the  conclusion  that  the  completion  of  the  works  pro- 
jected will  result  in  an  ample  channel.  It  is  even  recommended  that 
m  the  extension  of  the  jetty  which  has  been  conunenced  on  the  west 
side  an  offset  of  50  or  more  leet  be  made  to  widen  the  distance  between 
jetties,  and  thus  increase  the  room  and  prevent  too  great  a  concentiti- 
tion  OT  currents,  which  have  been  at  times  found  verv  strong. 

The  channels  in  the  bav  have  heretofore  been  designated  as  the 
"straight  channel"  and  the  "dock  channel,"  the  latter  of  which  is 
divided  into  east  and  west  sections  for  convenience  of  designation  and 
because  the  material  in  the  two  sections  is  quite  different. 

The  straight  channel  is  one  of  the  approaches  to  the  harbor  front. 
It  extends  ^om  the  deep  part  of  channel  opposite  Cedar  Point,  known 
as  the  "deep  hole,"  to  the  east  end  of  dock  channel,  and  is  about  1} 
miles  in  length.    The  dock  channel  along  city  front  is  about  li  miles 
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lonff,  of  which  the  sections  are  equally  divided.  There  are  no  currents 
in  the  bay  which  can  be  confinea  or  directed  in  such  way  as  to  produce 
nor  to  maintain  the  channels  required.  The  only  method  of  obtaining 
the  result  is  therefore  by  removing  the  earthy  material  by  dredging 
and  the  rock  by  blasting  and  dredging. 

In  the  straight  channel  the  material  is  of  sand  and  mud,  readily 
dredged.  In  the  east  section  of  dock  channel  material  is  much  the 
same  as  in  stmight  channel,  but  somewhat  harder,  and  the  west  end  is 
underlain  with  rock;  in  the  west  section  the  material  is  quite  hard; 
the  eastern  part  is  underlain  with  rock,  and  occasional  bowlders,  or, 
leather,  large  pieces  of  stone,  are  found. 

The  entire  area  of  channels  is  underlain  with  limestone,  but  with 
the  exception  of  the  small  area  near  middle  of  dock  channel  the  sur- 
face of  the  rock  is  below  the  grade  of  21  feet,  to  which  it  is  proposed 
to  dredge. 

The  removal  of  this  rock  to  the  grade  of  21  feet  below  mean  lake 
level  will  be  very  expensive,  because  it  can  not  be  dredged  without 
blasting,  and  its  qualities  are  such  that  it  must  be  removed  to  1  or 
more  feet  below  grade  to  insure  the  required  depth  throughout.  If 
the  earthy  material  be  removed  from  the  rock  where  it  projects  above 
the  grade  of  21  feet,  it  will  still  leave  a  channel  having  a  minimum 
depui  of  18  feet  at  mean  lake  level,  and  it  may  be  a  matter  of  some 
(]^uestion  whether  the  entire  removal  of  the  rock  to  grade  will  be  jus- 
tified by  probable  results. 

In  estimating  the  amount  of  rock  to  be  removed  it  has  been  taken 
to  a  giude  of  22  feet  below  mean  lake  level,  because  practically  that 
would  be  necessary  and  a  smaller  quantity  would  be  quite  overbalanced 
by  an  increase  of  price. 

To  accompany  this  report  there  is  forwarded  in  a  separate  package 
a  small  tracing  of  the  map  of  part  of  Sandusky  Bay  showing  the  bar 
and  channels  with  location  of  improvements  now  in  progress  and 
proposed. 

Ine  following  estimate  is  submitted  for  the  improvements  here  pro- 
posed, and  which,  with  exception  of  rock  removal,  are  recommended: 

Dredging  straight  channel  approach,  21  feet  deep,  400  feet  wide  on  the  bot- 
tom«  with  slopes  of  1  on  2.  1,100,000  cubic  yards,  at  15  cents $165, 000 

Dredging  east  section  of  dock  channel  300  feet  wide  to  depth  of  21  feet,  or 
to  surface  of  rock,  250,000  cubic  yards,  at  18  cents 45,000 

Dredging  west  section  of  dock  channel,  same  as  east  section,  750,000  cubic 
yards,  at  30  cents 225,000 

Add  for  all  contingent  expenses  about  5  percent 21,000 

Total 456,000 

Estimate  of  quantities  is  for  scow  measurement 

The  following  is  the  estimated  cost  of  removing  the  rock,  as  before 
mentioned: 

65,000cubicyarda,at$6 $325,000 

It  is  possible  that  the  rock  may  be  removed  by  contract  at  a  less 
cost  than  is  here  estimated,  but  a  lower  estimate  is  not  considered 
prudent 

The  Question  of  maintenance  of  such  channels  by  dredging  is  one 
upon  which  there  are  few,  if  any,  reliable  data  upon  which  to  base  an 
estimate.    It  may,  however,  be  reasonably  assumed  that  most  of  the 
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maintenance  will  be  within  the  first  five  years  after  completion,  and 
that  during  that  time  it  will  not  cost  to  exceed  $10,000  per  annum. 
Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Colond^  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  MigineerSy  U.  S.  A. 


QQ14. 

EXAMINATION  AND  PLAN  AND  ESTIMATE  OF  COST  OF  IMPROVING 
CLEVELAND  HARBOR,  OHIO. 

[Printed  in  Home  Doo.  No.  118,  Fifty-sixth  OongreaB,  leoond  Mnion.] 

Offkoe  of  the  Chief  of  Engineers, 

United  States  Ajsut, 
Washington^  JVovefnber  30^  1900. 
Sir:  I  have  the  honor  to  submit  herewith  copies  of  reports  dated 
August  17  and  November  17, 1900,  with  photographs,^  by  Col.  Jared 
A.  Smith,  Corps  of  Engineers,  upon  preliminary  examination  and 
survey  of  Cleveland  Harbor,  Ohio,  with  a  view  to  the  further 
improvement  of  said  harbor,  first  by  such  additional  construction  or 
extension  as  may  be  necessary  to  provide  a  safer  and  better  entrance 
for  vessels  at  the  main  entrance  to  the  breakwater  in  said  harbor: 
second,  to  provide  such   additional  harbor  room  as  may  be  founa 

^  Not  reprinted;  printed  in  House  Doc.  No.  118,  Fifty-sixth  Congreee,  second  seesion. 
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necessary  by  an  extension  eastward  of  the  breakwater  now  under  <;on- 
struction  in  said  harbor,  made  to  comply  with  requirements  of  the 
emergency  river  and  harbor  act  of  June  6,  1900. 

Cleveland  Harbor  is  now  under  improvement  by  the  United  States^ 
and  Colonel  Smith  is  of  the  opinion  that  the  harbor  is  worthy  of 
further  improvement  in  the  manner  indicated  in  the  act  above  men- 
tioned.    He  presents  projects  for  such  improvements  as  follows: 

t.  For  constniction  of  breakwater,  etc,  necessary  to  provide  a  safer  and 

better  entrance,  estimated  to  cost  according  to  one  plan $695, 587 

According  to  al te  mate  plan 1,001, 727 

2.  For  extension  eastward  of  breakwater  now  under  construction,  to  pro- 
vide additional  harbor  room  according  to  one  plan 3, 785, 809 

According  to  alternate  plan 3,853,009 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.^  Chief  of  En^iveers^ 

U,  S.  Army* 
Hon.  Elihu  Root. 

SecrekMy  of  War. 


freuminaby  examination  of  cleveland  harbor,  ohio,  with  a 
view  to  the  further  ibfprovement  of  said  harbor,  first,  by 
sugh  additional  construction  or  extension  necessary  to  pro- 
vide a  safer  and  better  entrance  for  vessels  at  the  main 
entrance  to  the  breakwater,  and,  second,  to  provide  such 
additional  harbor  room  as  may  be  found  necessary  by  an 
extension  eastward  of  the  breakwater  now  under  con- 
struction. 

Unttbd  States  Engineer  Office, 

Olevdcmdy  Ohio,  August  17^  1900. 
General:  I  have  the  honor  to  submit  the  following  report  of  pre- 
liminary examination  of  Cleveland  Harbor,  Ohio,  as  indicated  in  your 
letter  dated  June  13, 1900,  and  in  compliance  with  requirement  of  the 
act  of  Congress  approved  June  6, 1900,  "Making  provisions  for  emer- 

fencies  in  river  and  harbor  works,  for  certain  surveys,  and  for  the 
iversion  of  certain  appropriations  or  modification  of  provisions  here- 
tofore made." 

The  report  for  Cleveland  Harbor  is  required  by  the  act  before 
mentioned — 

With  a  view  to  the  farther  improvement  of  said  harbor:  First,  by  such  additional 
constniction  or  extension  as  may  be  necessary  to  provide  a  safer  and  better  entrance 
for  vessels  at  the  main  entrance  to  the  breakwater  in  said  harbor;  second,  to  pro- 
vide such  additional  harbor  room  as  may  be  found  necessary,  by  an  extension  eastward 
of  the  breeikwater  now  under  construction  in  said  harbor. 

The  commercial  importance  of  Cleveland  Harbor  is  very  great.  In 
1899  the  number  of  vessels  reported  by  the  collector  of  customs  as 
entering  Cleveland  Harbor  was  4,129,  and  as  leaving  the  harbor  4,221. 
Nine  vessels  were  built  at  Cleveland  Harbor  with  an  aggregate  tonnage 
of  23,482  tons. 

The  amount  of  freights  by  water  as  reported  through  the  agency  of 
the  custom-house  was  m  1899, 7,390,924  tons.  The  statistics  of  entries 
and  departures,  and  of  freights  carried,  are  necessarily  incomplete  to 
some  extent,  because  many  of  the  vessels  are  not  required  to  report  at 
the  custom-house,  and  the  numerous  tugs  passing  in  and  out,  together 
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with  many  other  small  craft  are  not  likely  to  be  noticed  in  custom- 
house reports. 

Were  the  freights  as  reported  to  be  loaded  into  cars  at  a  rate  which 
would  make  1,000  pounds  per  linear  foot  of  the  train,  which  is  prob- 
ably more  than  an  average  rate  of  load  for  miscellaneous  freights,  the 
tram  thus  loaded  would  extend  about  2,800  miles,  which  is  more  than 
a  hundred  miles  farther  than  from  Cleveland,  Ohio,  to  San  Francisco, 
Cal. 

Of  this  large  amount  of  freight  more  than  three  and  a  half  miUions 
of  tons  were  of  iron  ore,  of  which  a  very  considerable  portion  does  not 
leave  Cleveland  until  it  has  been  transformed  and  served  a  purpose  as 
the  basis  for  many  great  industries. 

The  river  and  harbor  act  of  June  3,  1896,  contained  a  provision  for 
Cleveland  Harbor,  as  follows:  . 

And  provided  also,  That  the  Secretary  of  War  be  directed  to  cause  a  sorvejr  to  be 
made  of  the  said  breakwater  as  heretofore  planned,  with  a  view  of  determining  the 
advisability  of  changing  the  plan  thereof  so  as  to  abandon  the  proposed  construction 
of  the  eastern  shore  arm,  and  in  lien  thereof  extending  the  said  breakwater  east- 
wardly  in  a  general  direction  parallel  with  the  shore. 

This  question  of  modifying  previous  plans  arose  because  of  the 
apparent  necessity  for  a  future  eastward  extension  of  the  harbor  and 
the  belief  that  such  extension  would  be  accomplished  with  greater 
facility  and  better  results  if  the  part  of  breakwater  now  under  con- 
struction were  to  be  on  a  straight  line  instead  of  having  an  angle  and 
a  change  of  direction  shoreward  as  planned. 

The  modification  of  plans  was  not  recommended,  because  a  complete 
survev  resulted  in  the  conclusion  that  the  previous  plan  of  breakwater 
would  result  in  a  better  protection  from  northeast  storms  in  tiie  adja- 
cent anchorage  and  wharf  frontage  and  would  facilitate  rather  than 
interfere  with  the  future  extension  eastward  should  it  be  found 
necessary. 

Certain  (questions  discussed  in  the  report  which  was  printed  in  Doc. 
No.  128,  Fifty -fifth  Congress,  second  session/  are  so  pertinent  at  this 
time  that  an  explanation  followed  by  an  exti*act  from  the  report  are 
here  given. 

In  order  to  obtain  information  regarding  the  commercial  interests 
and  necessities  of  Cleveland  Harbor  oearine  upon  the  subject  then  in 
hand,  a  letter  was  addressed  under  date  of  June  30, 1897,  to  the  presi- 
dent of  the  Cleveland  Chamber  of  Conmierce,  from  which  the  follow- 
ing is  a  copy: 

United  States  Engineer  Office, 
CUvelandf  OkiOj  September  SO,  1897. 

Dbab  Sir:  The  act  of  Congress  known  as  the  river  and  harbor  act  of  June  3, 1S96, 
contained  a  clause  r^arrling  Cleveland  Harbor  in  the  following  words: 

**That  the  Secretary  of  War  be  directed  to  caus^  a  survey  to  be  made  of  the  said 
breakwater  as  heretofore  planned,  with  a  view  of  determining  the  advisability  of 
changing  the  plan  thereof  so  as  to  abandon  the  proposed  construction  of  the  eastern 
shore  arm,  and  in  lieu  thereof  extending  the  said  breakwater  eastwardly  in  agenend 
direction  parallel  with  the  shore." 

In  a  separate  roll  I  hand  you  a  blue-print  map  of  Cleveland  Harbor,  which  will 
illustrate  the  present  extent  of  the  breakwater  and  the  question  rsdsed  m  regard  to 
its  future  extension. 

The  east  breakwater  now  has  a  length  of  2,494}  feet  The  present  plan  of  this 
breakwater  contemplates  a  length  of  3,000  feet,  measured  on  a  straight  hne  from  the 

^Reprinted  in  Aimual  Report  of  the  Chief  of  Engineers  for' 1898,  Part  IV,  pace 
2724,  et  seq. 
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east  side  of  harbor  entrance,  and  thence  a  distance  of  2,000  feet  obliquely  toward  the 
shore  to  a  point  approximately  on  the  prolongation  of  the  west  side  of  Muirson 
street,  and  about  2,750  feet  outride  of  the  shore  line. 

I  am  now  required  to  submit  to  the  Chief  of  Engineers  a  report  upon  the  advis- 
ability of  modifying  the  plan  of  the  harbor  in  such  manner  that  the  entire  eastern 
breakwater  shall  be  on  one  continuous  straight  Ime.  This  is  not  directly  a  question 
of  engineering  so  much  as  of  expense  and  of  public  policy  in  the  interest  of  the  varied 
commerce  and  industries  of  Cleveland,  of  which  the  chamber  of  commerce  is  the 
representative  body.  The  question  is  therefore  submitted  in  the  hope  of  receiving  in 
reply  some  information  which  will  assist  in  formulating  a  complete  and  conclusive 
report    I  beg  leave,  however,  to  make  the  following  suggestions: 

First  From  1876  to  1883  the  United  States  constructed  a  breakwater  on  the  west 
side  having  a  total  length  of  more  than  7,000  feet  and  protecting  an  area  on  the  west 
side  of  which  the  shore  line  is  slightly  more  than  1  mite  in  length.  The  west  break- 
water has  been  completed  nearly  lourteen  years,  during  whidi  time  the  United  States 
has  expended  a  considerable  sum  annually  for  maintenance,  and  it  is  now  under  the 
necessity  of  expending  about  $425,000  in  order  to  renew  parts  which  are  decayed  or 
worn.  Meantime,  the  depths  in  the  protected  area  have  been  greatiy  reduced  by 
various  causes. 

Up  to  the  present  time  no  wharf  or  pier  for  business  purposes  has  been  constructed 
within  the  area  thus  protected,  which  nas  been  year  by  year  losing  its  depth  of  water. 

Second.  The  lengtli  of  shore  line  and  the  area  to  he  protected  on  tne  east  side, 
according  to  present  plans,  are  each  nearly  as  great  as  the  corresponding  parts  on  the 
west  side,  although  only  the  part  west  of  Seneca  street  is  now  available  for  commer- 
cial business  because  of  the  frontage  owned  by  the  city  for  park  purposes  and  by  the 
United  States  for  the  Marine  Hospital.  Next  east  of  Muirson  street  comes  the  new 
Lakeside  Hospital. 

If  the  breakwater  were  to  be  limited  to  the  length  now  authorized  there  would  be 
no  hesitation  in  deciding  that  the  plan  heretofore  adopted  affords  far  better  protec- 
tion than  could  be  obtained  by  the  same  length  in  one  straight  line.  The  question 
now  raised,  tiiereforo,  seems  to  impl^  that  the  commercial  interests  of  Cleveland  are 
such  as  to  justify  the  United  States  in  extending  the  breakwater  farther  eastward 
than  is  now  planned,  and  that  such  extension  should  be  on  a  continuous  straiffht  line. 

Any  business  which  would  require  a  protection  beyond  what  is  contemplated  in 
present  plans  must  necessarily  be  located  east  of  Canneld  street,  and  the  foirther  the 
protection  is  from  the  shore  the  greater  the  length  required  to  afford  shelter  from 
northeast  storms.  The  original  c(^  of  the  breakwater  may  be  estimated  at  |160  per 
linear  foot,  and  in  twenty  years  tiie  cost  of  maintenance  will  increase  that  amount 
about  50  per  cent 

It  seems  pertinent,  therefore,  to  ask: 

First  What  commercial  enterprises  are  now  in  operation  on  tiie  lake  front  of 
Cleveland  east  of  Canfield  street  whose  business  would  be  greatly  facilitated  or 
increased  by  the  extension  of  the  breakwater  sufficientiy  feu:  to  protect  their  respective 
water  fronts? 

Second.  To  what  extent  is  it  certain  that  a  farther  extension  of  the  breakwater 
eastward  would  develop  new  enterprises? 

Third.  If  all  the  benefits  to  be  <lerived  from  an  extension  of  the  breakwater  beyond 
the  limits  of  present  plans  were  to  accrue  directl)r  to  the  United  States,  would  they 
be  sufficient  to  justify  the  expenditure  as  a  financial  investment  and  enterprise? 

Fourth.  In  consideration  of  the  fact  that  the  breakwater  already  covers  a  large 
area  and  shore  line  on  the  west  side,  of  which  no  advantage  has  thus  far  been  taken 
to  develop  commercial  enterprises  on  the  lake  front,  and  of  the  fact  that  an  additional 
expenditure  of  $1,354,000  has  been  authorized  by  Congress,  is  it  justifiable  at  present 
to  submit  a  recommendation  for  the  modification  now  proposed,  with  all  its  direct 
and  implied  results? 

Fifth.  Should  the  commerce  of  Cleveland  at  present  or  at  some  future  time  be 
found  to  justify  the  expense  of  additional  harbor  room  east  of  the  limits  heretofore 
adopted,  would  it  not  oe  better  to  construct  an  independent  breakwater,  covering 
only  the  space  required,  rather  than  to  extend  the  present  breakwater  on  the  same 
line,  resulting  in  a  harbor  which  would  leave  room  to  develop  a  considerable  sea 
from  the  norOieast  within  its  own  limits? 

Thanking  you  in  advance  for  any  consideration  and  reply  which  may  be  given  to 
the  questions  here  presented,  I  am, 

Very  respectfully,  yours,  Jabed  A.  Sioth, 

OoUmd,  Corps  of  Engmurs,  U.  S.  A. 

Mr.  W.  R.  Warnbr, 

FretiderU  the  Cleveland  Chamber  of  Commerce,  CUveUmd,  Ohio. 
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THB  OlBVELAMD  ChAKBXB  OV  GOMMKRCl, 

October  £0,  1S97. 

8m:  I  have  to  transmit  herewith  a  copy  of  the  report  submitted  to  the  chamber  of 
commerce,  at  its  general  meeting  held  last  evening,  by  the  committee  on  harbor  and 
docks  and  the  executive  committee  of  the  maritime  board,  to  whom  your  letter  of 
September  30,  addressed  to  President  Warner  on  the  subject  of  the  extension  of  the 
breakwater  eastward,  was  referred.  As  indicated  in  the  report,  the  chamber  will  be 
very  glad  to  supplement  an^  general  statements  embraced  in  the  report  hj  more 
(lefibiite  and  specific  information  if  you  will  kindly  indicate  what  would  be  desirable. 

At  the  same  time  I  desire  to  advise  you  that  a  resolution  of  thanks  was  unani- 
mously adopted  by  the  chamber,  expressive  of  its  sincere  app>reciation  of  the  courtesy 
and  consideration  shown  to  the  chamber  by  you  in  inviting  its  official  interest  upon 
this  important  matter. 

Again  thanking  you, 

I  am,  very  respectfully, 

Byxbson  RrrcHiB,  Secretary, 


OcroBEB  16,  1897. 

Tour  committee  on  harbor  and  docks,  and  the  executive  committee  of  the  maritime 
board,  have  met  and  considered  the  letter  referred  to  them  by  your  board  of  directors 
from  Col.  Jared  A.  Smith,  United  States  engineer  in  charge  of  the  harbor  improve- 
ments at  Cleveland,  and  the  matters  therein  brought  forward.  After  full  consider- 
ation of  the  subject  it  is  recommended  that  a  reply  be  addressed  to  Colonel  Smilii, 
the  substance  of  which  shall  be  to  recommend  and  urge,  on  behalf  of  the  commercial 
interests  of  the  city  of  Cleveland  represented  by  this  chamber,  the  extension  of  the 
breakwater  easterly,  preferably  upon  the  line  of  the  present  oreakwater  extended. 
The  reasons  for  this  are,  briefly,  as  follows: 

The  breakwater  at  Cleveluid  was  begun  under  a  plan  submitted  in  1875,  the  modi- 
fication of  which,  under  which  the  east  breakwater  is  now  projected,  was  made  in 
1888,  the  design  then  being  to  limit  the  breakwater  by  a  shore  arm  at  a  point  about 
opposite  the  foot  of  Muirson  street.  The  enlargement  of  the  original  plan  was  made 
in  1888  upon  a  showing  of  the  remarkable  increase  in  the  business  of  the  district,  in 
the  commerce^ of  the  lakes  generally,  and  in  the  size  of  vessels  which  were  the  instru- 
ments of  this  traffic.  It  was  shown  that  in  1888  there  were  ships  being  built  of  the 
then  great  length  of  810  feet,  with  a  carrying  capacity  of  2, 800  tons.  Since  that  time, 
or  during  the  past  ten  years,  the  increase  in  all  these  respects  has  been  beyond  the 
greatest  expectations  of  anyone  connected  with  the  lake  commerce  at  that  time. 

For  the  year  endine  June  30, 1897,  more  steam  tonnage  was  built  on  the  lakes  than 
in  all  other  ports  of  the  United  States  combined.  There  are  to-day  many  more  ves- 
sels of  a  tonnage  of  1,000  tons  and  upward  on  the  lakes  than  in  the  entire  American 
merchant  manne  exclusive  of  the  Great  Lakes.  There  are  many  ships  over  400  feet 
in  length.  Steamers  are  now  building  of  450-feet  keel,  and  one  is  about  to  be  built 
of  600  feet  and  it  is  undoubtedly  true  that  the  demands  and  economies  of  lake  com- 
merce will  necessitate  the  continued  construction  of  vessels  of  great  dimensions.  A 
contract  was  recently  let  for  a  steamer  guaranteed  to  carry  6,5%  tons  and  for  2  con- 
sorts guaranteed  to  carry  7,000  tons  each.  Harbors,  shipping  facilities,  and  break- 
waters which  were  entirely  adequate  ten  years  ago  are  now  insufficient.  So  far  as 
the  purposes  of  a  harbor  of  refuge  are  concerned,  the  breakwater,  if  completed  as  now 
projected,  will  be  entirely  inadequate  to  the  demands  of  oonmieroe  carried  on  in 
vessels  more  than  double  the  size  of  those  in  use  ten  years  ago. 

The  enlaigement  and  deepening  of  channels  by  the  Government  haa  so  greatly 
increased  the  facility  with  which  cargoes  are  carried  in  large  vessels  that  the  average 
rate  for  carrying  a  ton  per  mile  on  the  lakes  in  1897  will  scarcely  exceed  one-tenth 
of  the  cost  on  the  most  favored  railroad  in  the  United  States.  Recent  developments 
in  business  have  increased  the  ore  and  other  shipments  by  lake,  so  that  in  1896  it  is 
confidently  predicted  there  will  be  an  increase  of  50  per  cent  over  any  nrevious  year 
in  the  transportarion  of  iron  ore  alone,  and  the  same  conditions  will  make  this 
increase  a  continuous  one  from  year  to  year.  The  fixed  and  established  work  of  the 
breakwater,  together  with  the  fact  that  the  western  arm  extends  absolutely  to  the 
shore,  makes  it  impossible  to  increase  the  accommodation  behind  the  breakwater 
except  by  extending  it  easterly. 

The  enormous  growth  in  lake  traffic  has  already  taxed  the  inner  harbor  of  Cleve- 
land almost  to  its  capacity,  and  the  lake  busiheai  of  Cleveland  demands  to-day 
increased  facilities  not  merely  in  the  matter  of  transshipment,  but  in  the  accommo- 
dation of  busineas  actually  established  in  the  city  depending  upon  the  receiving  and 
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ehipment  of  commodities  by  water,  and  there  is  no  place  available  for  the  accommo- 
dation of  local  business  of  this  character  except  east  of  the  river. 

I>aring  the  past  five  years  there  have  been  turned  away  from  the  city  of  Cleveland 
several  very  important  enterprises,  the  shipments  and  receipts  of  which  by  lake 
would  be  measured  by  hundreds  of  thousands  of  tons  annually,  solely  for  the  reason 
that  no  place  for  the  accommodation  of  their  business  could  be  found  except  upon  the 
lake  shore  east  of  the  river,  and  that  land  was  unavailable  by  reason  of  the  lack  of 
protection  by  breakwater.  And  at  least  one  institution  already  located  there,  the 
receipts  and  shipments  of  which  would  aggregate  almost  2,000,()00  tons  in  a  single 
season  of  navigation,  has  been  prevented  Jrom  enlarging  its  facilities,  and  is  said  to 
have  under  contemplation  the  removal  of  its  business  b^use  its  property  is  unpro- 
tected and  ships  could  not  come  to  docks  which  that  company  desires  to  construct. 

Concerning  the  statement  that  there  is  already  a  protected  space  west  of  the  river, 
which  has  thus  far  not  been  utilized,  the  investigation  made  by  your  committee 
leads  them  to  report  that  this  territory  is  available  onl^  for  transfer  docks— that  is 
to  say,  for  the  receipt  and  transshipment  of  heavy  freights,  such  as  iron  ore  and 
coal.  Railroad  comi)anies  and  others  having  appliances  for  that  business  in  the 
inner  harbor,  which  is  already  overtaxed,  have  been  ready  for  some  years  to  make 
the  necessary  improvements  outside,  and  have  onlv  been  deterred  mm  doins  so 
because  of  certain  lamentable  controversies  in  r^zard  to  riparian  ownership;  ana,  in 
consequence  of  the  failure  to  develop  these  possioilities,  Cleveland  as  a  transferring 
port  has  suffered  incalculable  injury.  But  this  business,  at  Cleveland's  loss,  has 
been  accommodated  elsewhere. 

With  respect  to  the  extension  to  the  east  breakwater,  the  condition  is  essentially 
different  Protection  is  needed  on  that  side,  not  for  transferring  docks,  but  for 
docks  at  which  may  be  received  and  shipped  commodities  which  enter  into  the  local 
business  of  the  port  which  could  not  under  any  circumstances  be  accommodated 
behind  the  west  oreak water,  and  which  can  onlv  be  accommodated  at  other  points 
at  great  loss,  not  only  to  .Cleveland,  but  to  the  business  interests  of  the  country  at 
large.  It  is  an  ascertained  and  established  fact  that  Cleveland  is  the  assembling  point 
for  materials  in  certain  lines  of  manufacture  which  are  dependent  upon  cheap  water 
transportation  for  their  existence.  The  available  territory  has  been  occupied,  and 
the  extension  of  these  lines  of  business  depends  upon  furnishing  protection  to  our 
lake  front  as  a  receiving  and  shipping  point  west  of  the  river. 

While  this  is  a  matter  of  extreme  importance  to  Cleveland  as  a  city,  your  commit- 
tee do  not  base  their  recommendation  upon  an3r  advantage  to  local  property  owners, 
or  even  upon  advantage  to  the  city;  but  desire  to  report  that,  as  a  take  receiving 
and  shipping  port,  Cleveland  has  reached  a  point  at  which  enlaiigement  is  absolutely 
required  for  the  accommodation  of  existing  business,  winch  can  only  be  obtained  by 
the  extension  of  the  east  breakwater.  There  is  no  question  that  the  business  to  be 
done  there,  which  to-day  would  exceed  half  a  million  tons,  would,  within  a  very 
short  time,  be  increased  tenfold.  In  this  connection  your  committee  desires  to  sub- 
mit at  an  earlv  dat>e  a  supplementary  report  showing  the  magnitude  of^  the  interests 
affected  and  the  prospective  increase  in  water  traffic  in  the  event  of  suitable  protec- 
tion being  furnished. 

As  the  chief  center  of  the  shipbuilding  and  shipowning  interests  of  the  Great 
Lakes,  as  the  chief  center  of  the  iron  and  steel  industry  and  lake  coal  traffic,  the  fact 
is  that  the  small  inner  harbor  of  Cleveland  has  been  outgrown,  notwithstanding  the 
expenditure  during  the  last  year  of  half  a  million  dollars  by  the  city  in  the  improve- 
ment of  the  river.  Great  interests  not  located  in  Cleveland,  but  the  DusinesB  of  which 
must  center  here  or  suffer  great  loss,  depend  upon  adequate  facilities  at  this  port  for 
the  transaction  of  the  commerce  naturally  gravitating  to  this  city,  and  your  commit- 
tee can  see  no  possible  means  of  accommocfatirg  this  traffic  except  by  extending  the 
breakwater  easterly,  not  as  a  local  improvement,  but  for  the  accommodation  of  com- 
merce in  which  many  cities  and  millions  of  our  people  have  a  direct  and  important 
interest. 

Your  committees  distinctly  recommend  against  an  independent  breakwater,  and 
favor  the  extension  of  the  east  breakwater  substantially  parallel  with  the  snore. 
Preciselv  the  manner  in  which  this  should  be  done  is  an  engineering  question,  but 
it  shoula  not  be  done,  in  the  judgment  of  your  committees,  in  any  sucn  manner  as 
shall  limit  the  breakwater  by  any  means  to  its  now  projected  dimensions  or  prevent 
its  extension  as  a  continuous  whole  a  considerable  distance  farther  east  than  is  now 
provided  for. 

Answering  specifically  the  five  questions  with  which  Colonel  Smith's  letter  closes, 
your  committees  would  report: 

First.  That  there  are  now  in  operation  on  the  lake  front  of  Cleveland,  east  of  Can- 
field  street,  manufacturing  plants  the  receipts  and  shipments  of  which  via  lake  exceed 
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600,000  tons,  and  this  tonnage  has  to  be  hauled,  at  an  average  expense  of  25  cents 
per  ton,  to  docks  in  the  inner  harbor,  this  cost  necessarily  being  added  to  the  prices 
of  the  commodities. 

Second.  Answering  to  what  extent  it  is  certain  that  a  further  extension  of  the 
breakwater  easterly  would  develop  new  enterprises,  your  committees  would  report 
that  one  company  stands  ready  to  make  the  necessary  investment  in  docks  and  blast 
furnaces  to  yield  a  business  at  least  2,000,000  tons  in  each  season  of  navigation;  that 
one  other  institution  has  located  elsewhere  because  of  the  want  of  protection,  the  busi- 
ness of  which  would  equal  this;  another  institution  has,  temporaril  v  at  least,  located 
elsewhere,  the  business  of  which  would  be  nearly  as  great;  and  tnat  your  commitr 
tees  are  entirelv  within  bounds  in  stating  that  the  increase  in  business  by  the  devel- 
opment or  establishment  of  enterprises  along  the  lake  shore  would  furnish  a  lake 
commerce  of  not  less  than  5,000,000  tons  in  each  season  of  navigation. 

Third.  In  response  to  the  third  question  asked  by  Colonel  Smith,  as  to  whether 
the  benefits  accruing  to  the  United  States  from  the  extension  of  the  breakwater  would 
justify  the  investment,  your  committees  are  unqualifiedly  of  the  oi>inion  that  one  of 
the  greatest  advantages  of  the  improvement  would  be  the  cheapening  of  those  com- 
modities upon  which  are  based  the  manufacture  of  products  supplied  to  the  x)eople 
of  the  entire  country.  Cleveland  is  probably  the  first  city  in  the  United  States  in 
the  diversity  of  its  manufactures,  and  in  the  manufacture  of  most  of  these  articles 
iron  and  steel  are  the  chief  factors.  Within  a  radius  of  500  miles  of  Cleveland  is 
gathered  48  per  cent  of  the  population  of  the  United  States,  including  the  metropolis 
of  the  nation,  and  as  a  gateway  of  distribution,  therefore,  Cleveland  holds  a  promi- 
nence almost  unequaled  by  any  other  city  in  the  country.  That  the  fact  is  recognized 
that  many  cities  are  dependent  upon  Cleveland  for  iron  and  steel  and  articles  made 
therefrom  is  demonstrated  by  the  following  statement  made  by  Andrew  Carnegie 
before  this  chamber  on  November  27,  1895: 

''Cleveland  is  in  the  central  zone,  in  which  is  to  be  made  the  chief  part  of  the  steel 
for  the  uses  of  America.  Owing  to  the  wonderful  discoveries  of  ore  and  the  fact  that 
we  have  in  the  Connellsville  region  the  cheapest  body  of  coke-making  coal — ^those 
two  things  uniting  give  this  central  zone  supremacy." 

And  the  further  statement  of  Arthur  J.  Moxham,  president  of  the  Johnson  Com- 
pany, made  before  this  chamber  April  17,  1894,  when,  i^r  an  investigation,  which 
had  included  the  entire  United  States,  to  discover  the  economic  center  for  the  pro- 
duction of  iron  and  steel,  he  said: 

''On  the  eastern  end  of  the  lakes,  the  concentration  of  population,  the  existence 
of  the  great  coking  coal  beds  and  the  southern  trend  of  the  mtemal  waterways  make 
the  tlieoretical  point  slightly  southern  from  the  extreme  eastern  point;  in  short, 
make  that  point  Cleveland.'' 

And  in  addition  to  iron  and  steel  must  be  considered  lumber,  coal,  grain,  and  the 
many  other  commodities  in  which  Cleveland  is  already  a  gr»it  market  and  which 
depend  upon  the  facilities  of  this  port  for  economic  distribution.  The  committees 
will  gladly  submit  more  specific  information  in  support  of  these  general  statements 
if  it  should  be  desired. 

Fourth.  With  reference  to  the  undeveloped  state  of  the  lake  front  protected  by 
the  west  breakwater,  your  committees  would  report  that  that  territory  is  not  available 
except  for  transfer  docks,  and  that  the  business  which  should  logically  come  to  that 
point  has  been  done  at  other  places,  and  would  emphasize  that  the  business  to  be  done 
east  of  the  river  is  of  a  different  character  as  to  the  extent  that  it  has  been  accom- 
modated at  other  places.  It  has  not  simply  in  that  degree  injured  the  city  of  Cleve- 
land, but  has  reqmred  the  business  to  be  done  less  advantageously,  resulting  in  greater 
cost  of  the  products  to  the  consumers  of  this  country. 

Fifth.  Your  committees  do  not  think  that  an  independent  breakwater  should  be 
constructed,  but  that  the  present  breakwater  should  be  continued  easterly,  leaving  to 
the  Engineer  Corps  of  the  United  States  the  determination  of  the  precise  manner  in 
which  this  shall  be  accomplished. 

Respectfully  submitted. 

Hastbt  D.  Gouldbb, 
Chairman  Committee  on  Harbor  and  Docks. 
Chas.  E.  Whbelkr, 
Chairman  Executive  ComimUee,  Maritime  Board, 

The  DiRBCTORS  and  Msmbbbs 

OF  THB  ClKVELAND  ChAMBSB  Or  COMMBBCB. 

Under  the  reply  to  first  Question  the  foregoing  statement  shows  that 
a  benefit  of  $125,000  annually  would  be  saved  in  cartage  alone  by  the 
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extension  of  the  breakwater  eastward.    This  sum  represents  interest 
at  4  per  cent  on  a  capital  of  13,125,000. 

The  freights  of  Cleveland  Harbor  as  reported  for  the  six  calendar 
years,  1894  to  1899,  inclusive,  are  as  follows: 

Tons. 

1894 4,043,804 

1895 5,282,599 

1896 5,522,111 

1897 6,118,731 

1898 6,600,518 

1899 7,390,921 

It  will  be  observed  that  the  average  annual  increase  during  the  time 
indicated  has  exceeded  600,000  tons. 

While  these  amounts  are  necessarilj  incomplete  and  subject  to  error, 
they  will  show  beyond  reasonable  question  the  steady  and  rapid 
increase  in  freights  by  water,  so  that  the  statements  made  by  the  com- 
mittee would  have  even  greater  force  as  bearing  upon  the  necessities 
of  the  harbor  at  tiie  present  time. 

In  view  of  the  facts  here  presented,  it  is  my  opinion  that  the  harbor 
is  well  worthy  of  such  extension  and  other  improvement  as  shall  enable 
all  vessels  to  enter  in  safety  and  find  sufficient  room  for  the  rapid  and 
economical  handling  of  bo£n  incoming  and  outgoing  freights. 
Very  respectfiuly,  your  obedient  servant, 

Jabbd  a.  Smith, 
Oolondj  CcrpB  of  ErigmeerB. 
Brig.  (Sen.  John  M.  Wilson, 

Chief  of  Engmeera^  XT.  S,  A* 

[Third  indoraement] 

Office  Chief  of  Engineebs, 

U.  S.  Armt, 
September  Jf,  1900. 

Respectfully  submitted  to  the  Secretary  of  War. 

This  is  a  report  upon  preliminary  examination  of  Cleveland  Harbor, 
Ohio,  with  a  view  to  further  improvement  (full  text  of  item  quoted 
within),  made  to  comply  with  provisions  of  the  emergency  river  and 
harbor  act  approved  June  6, 1900. 

It  18  the  opinion  of  the  local  engineer  'Hhat  the  harbor  is  well  worthy 
of  such  extension  and  other  improvement  as  shall  enable  all  vessels  to 
enter  in  safety  and  find  sufficient  room  for  the  rapid  and  economical 
handling  of  both  incoming  and  outgoing  freights." 

I  recommend  that  preparation  of  plan  and  estimate  of  improvement 
proposed  be  authorized;  this  action  not  to  involve  any  expense  from 
the  appropriation  made  by  the  emergency  river  and  hajrbor  act  of  June 

6,  lyoo. 

John  M.  Wilson, 
Briff.  Qen^j  Cfhief  of  Enameera^ 

(Fourth  IndOEMBBMitl 

WaB  DsPABTlfENT, 

September  J^  1900. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

Elihu  Root, 
Secretary  of  War. 
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FLAN    AND    ESTIMATE    OF    COST     FOR    IMFROVEMEMT    OF     GLBVELAND 

harbor,  ohio. 

United  States  Engineer  Office, 
CleveUmd^  Ohio^  November  17, 1900. 

General:  In  oompliance  with  instructioiis  in  your  letter  dated 
September  15,  1900,  I  have  the  honor  to  submit  the  following  report 
and  estimate  of  cost  of  improving  the  harbor  of  Cleveland,  Ohio,  as 
indicated  in  my  preliminary  report  dated  August  17,  1900,  and  as 
required  by  the  provisions  of  the  emergency  river  and  harbor  act  of 
June  6, 1900: 

In  order  to  ascertain  as  nearly  as  practicable  '^the  amount  of 
improvement  that  mav  be  justified  by  the  commerce  involved,"  a  let- 
ter was  written  to  tne  president  of  the  Chamber  of  Conmierce  of 
Cleveland,  under  date  of  September  7, 1900,  to  which  a  full  and  com- 
plete reply  was  returned  under  date  of  September  18, 1900. 

My  letter  and  the  reply  received  are  as  follows: 

Umitkd  States  Enoinebr  Offigi, 
Cleveland,  Ohio,  September  7, 1900, 

DsAB  Sm:  The  act  of  CbnareBS  approved  June  6, 1900,  "making  provision  for 
emeigencieB  in  river  and  harbor  works  for  certain  survey^'*  etc,  required  that  a 
preliminary  examination  of  Cleveland  Harbor  be  made,  '*  with  a  view  to  the  farther 
improvement  of  said  harbor,  first,  by  such  additional  constniction  or  extension  as 
may  be  necessary  to  provide  a  safer  and  better  entrance  for  vessels  at  the  main 
entrance  to  the  breakwater  in  said  harbor;  second,  to  provide  sach  additional 
harbor  room  as  may  be  found  necessary  by  an  extension  eastward  of  the  breakwater 
now  under  constniction  hi  said  harbor." 

Upon  the  preliminary  examination  a  report  has  been  submitted  showing  that  the 
commerce  of  Glevelana  Harbor  has  been  rapidly  increasing  during  the  past  six 
years,  and  that  the  conditions  are  such  as  to  justify  the  opinion  given  that  ^e 
harbor  is  "  well  worthy  of  such  extension  and  other  improvement  as  shall  enable  all 
vessels  to  enter  in  safety  and  find  sufficient  room  for  the  rapid  and  economical  han- 
dling of  both  incoming  and  outgoinff  freights." 

The  question  remaining  for  oonsiaeration  is  the  length  of  frontaae  east  of  Muirson 
street,  which  should  be  protected  by  the  breakwater  extension.  In  this  oonsidenir 
tion  the  opinions  of  the  business  men  of  Cleveland,  based  upon  their  intimate 
ao^uaintanoe  with  the  situation,  present  and  prospective,  will  be  of  verr  great  value. 
This  letter  is  written,  therefore,  to  ask  for  such  information  and  e»ression  of  opinion 
on  the  subject  as  may  be  furnished  through  the  conrtesy  of  the  Cleveland  Chamber 
of  Commerce. 

It  mav  not  be  amiss  to  sufisest  that  in  considering  this  subject  the  cost  per  lineal 
foot  of  the  breakwater  shoma  be  borne  in  mind,  anid  that  the  ratio  of  benefit  to  be 
derived  should  bear  some  Mr  relation  to  the  expeiise&  For  this  punxwe  it  may  be 
assumed  that  the  breakwater  will  cost  about  |2»)  per  foot  of  its  length. 

A  reply  at  as  early  a  day  as  may  be  convenient  wUl  be  greatly  appreciated, 
very  respectfully, 

Jasbd  a.  Smith, 
Colonel,  Oorp9  of  Engineen, 

Mr.  Rtbbsoit  Rituuijb, 

Prendent  of  the  Ckamber  of  Commerce,  CUveUmd,  Ohio. 

Thb  CLxvBLAKn  Chambbb  of  Commbbcb, 

September  18,  1900. 

Dear  Sib:  Under  date  of  September  7,  you  invited  an  expression  from  the  Cleve- 
land Chamber  of  Commerce,  representing  the  business  interests  involved,  on  the 
two  subjects  of  a  better  and  more  protected  entrance  to  the  present  breakwater,  and 
as  to  the  need  of  an  extension  of  the  east  breakwater,  and  how  great  an  extension 
would  be  justified  by  the  actual  business  conditions — having  also  some  relation 
between  the  cost  of  the  improvement  and  the  benefits  to  be  derived. 

First  On  the  subject  of  an  improved  entrance  to  the  breakwater  this  chamber 
expressed  itself  bv  the  adoption  of  a  report  and  resolution  January  18,  ia08»  and 
September  19, 1899,  copies  of  which  are  attached. 
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To  one  {amiliar  with  the  development  of  lake  transportation  in  recent  years  no 
argument  need  be  added  to  the  simple  facts.  The  water  in  and  outside  of  the 
entrance  is  approximately  22  feet  deep,  and  a  short  distance  inside  it  is  maintained 
at  a  depth  of  21  feet  (some  dred^ng  having  been  done  recentlv,  as  this  chamber 
understands),  both  these  depths  bemg  subject  to  some  general  fluctuations  caused 
by  heavy  winds,  which  at  times  raise  and  lower  the  level  of  this  part  of  the  lake. 
Owing  to  the  improvement  of  other  channels,  vessels  generally,  except  in  the  lum- 
ber trade,  have  been  loading  to  18  feet  draft  this  season,  and  at  times  even  to  18} 
feet.  A  vessel  loaded  so  near  to  the  full  depth  of  the  channel  does  not  steer  well  in 
still  water;  and  when  there  is  even  a  moderate  sea,  such  as  there  is  day  after  day  off 
this  port,  with  the  cross-current  created  by  the  send  of  the  seas  along  the  break- 
water, the  difficulty  of  making  the  entrance  is  manifest  as  well  as  the  danger  from 
striking  the  bottom.  These  difficulties  and  attendant  dangers  do  obtain  in  practice, 
and  deeply  laden  vessels  not  infrequently  have  to  lie  off  the  harbor  because  the  risk 
of  entrance  is  too  great,  and  many  times  in  bad  weather  the  destination  of  a  vessel 
is  changed  from  Cleveland  to  some  other  port  owing  to  this  recognized  difficulty. 

Considering  the  laree  commerce  here  and  the  sums  already  expended  bv  the  Gen- 
eral Government  in  the  improvement  of'  the  harbor,  it  is  a  very  reasonable  request 
that  an  improvement  be  made  which  will  extend  the  entrance  out  into  deeper 
water,  and  which  will  be  so  constructed  as  to  better  guard  against  cross  currents.  It 
is  the  more  reasonable  when  it  is  considered  that  the  plan  of  the  present  entrance 
was  conceived  with  reference  to  an  ordinary  draft  of  not  over  16  feet,  by  vessels  less 
than  one-half  the  size  of  those  now  regularly  employed  in  transacting  this  commerce. 

Second.  The  extension  of  the  east  breakwater.  When,  in  1897,  this  matter  was 
taken  up  a  thorough  investigation  was  made,  the  results  of  which  are  stated  in  a 
recommendation  dated  October  16,  1897,  a  copy  of  which  is  attached.  The  three 
yeara  since  that  report  have  only  emphasized  the  reasons  then  set  forth  in  favor  of 
the  extension. 

The  intention  in  that  report  was  to  deal  with  then  fixed  facts  rather  than  in  pre- 
dictions as  to  the  future,  and  yet  from  the  circumstances  stated  then,  that  business 
enterprises  desirous  of  locating  in  Cleveland  were  compelled  to  seek  accommodation 
elsewhere— indeed,  from  the  very  nature  of  the  subiectr— it  was  necessary  to  consider 
the  then  condition  somewhat  in  the  light  of  past  development  and  the  future  pros- 
pect.   All  that  was  said  by  way  of  pr^iction  has  been  most  fully  justified. 

Cleveland  has  come  to  be  the  principal  city  of  Ohio  and  the  seventh  city  of  the 
Union,  by  reason  of  its  location  at  a  point  where  the  materials  for  making  iron  and 
steel  assemble  cheaply;  where  many  kinds  of  manufacturing  can  be  carried  on 
advantageously  and  distribution  can  be  readily  made.  It  is  for  this  reason  that 
Cleveland  leads  all  the  cities  of  the  Union  in  the  diversity  of  manufactures,  as  is 
doubtless  the  case.  The  most  important  single  element  contributing  to  this  result 
is  cheap  water  transiK)rtation.  For  the  handling  of  heavy,  coarse  freights  in  bulk, 
when  the  facilities  of  Cleveland  were  pretty  fully  taxed,  there  was  coinparatively 
trifling  difficulty  in  developing  a  number  of  ports  along  the  south  shore  of  Lake  Erie, 
where  many  mulions  of  tons  of  this  business  has  been  handled  and  is  being  handled 
in  increasing  volume.  But  this  does  not  offer  accommodation  for  the  mcreasing 
demand  for  direct  contact  with  the  water  route,  for  the  materials  which  are  brought 
here  and  the  products  which  are  forwarded  from  this  city.  And  these  materials  and 
products  must  be  handled,  because  not  only  aie  the  factories  here,  but  the  condi- 
tions inducing  the  manufacture  are  here  in  Cleveland.  These  conditions  may  not  be 
distributed  to  adjacent  points  without  destroying  the  advantages  which  Cleveland 
presents  by  its  multiplicity  of  manufacturing  facilities. 

While  it  may  be  said  justly  that  the  breakwater  extension  for  which  request  is 
made  will  benefit  Cleveland,  this  is  an  indirect  benefit  which  accrues  to  Cleveland 
only  because  the  demands  of  trade,  and  the  advantage  to  producer  and  consumer 
alike,  invite  the  assembling  of  those  materials  at  and  their  distribution  from  this 
point.  Cleveland  can  expect  to  hold  its  present  business  and  to  increase  that  busi- 
ness so  long  as  it  presents  advantages  which  are  valuable  to,  and  appreciated  by,  the 
people  throughout  the  whole  country  who  depend  upon  this  market  to  dispose  of 
raw  materials  and  to  buy  manufactured  products. 

The  extension  of  the  east  breakwater  is  required  because  the  vessels  in  size  and 
number  demand  greatly  enlarged  space  here  for  protection  against  storms,  and 
because  the  business  of  the  country  passing  this  way  demands  greatly  enlarged 
space  for  its  accommodation  at  this  port 

The  city  of  Cleveland  within  five  years  has  expended  in  permanent  improvements, 
in  the  inner  harbor,  almost  one  million  of  dollars  and  is  now  engaged  on  work  which 
will  increase  the  total  cost  to  over  $1^600,000.  But  practically  all  the  space  in  the 
inner  harbor  is  already  in  use.    There  is  but  one  way  in  which  the  harbor  of  Cleve- 
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land  can  be  enlarged,  and  that  is  by  the  extension  of  the  east  breakwater,  affording 
at  the  same  time  all  the  advanta^  of  a  harbor  for  refuge  and  for  commercial 
purposes. 

Reference  has  been  made  in  the  past  to  the  fact  that  the  space  under  the  west 
breakwater  is  not  used  to  its  fullest  extent.  The  fact  about  this,  so  often  reiterated, 
is  that  by  reason  of  its  location  this  space  is  available  for  the  transfer  of  heavy,  coarse 
freights — the  class  of  business  that  has  sought  the  other  ports  in  the  vicinity  hereinbe- 
fore mentioned.  The  riparian  property  hf^  been  the  subject  of  litigation  between  the 
city  and  various  railroad  companies  and  other  parties,  and  it  is  the  belief  that,  as 
soon  as  these  controversies  which  are  in  process  of  settlement  are  disposed  of,  piers 
will  be  built  and  the  property  utilized  for  transter  purposes.  This  does  not  touch, 
or  in  the  judgment  of  this  chamber  affect,  the  question  of  the  extension  of  the  east 
breakwater.  This  is  quite  as  necessary  and  as  practically  justifiable  as  if  there  were 
no  sjMice  behind  the  west  breakwater. 

It  is  unnecessary,  perhaps,  to  state  that  what  was  suggested  in  1897  has  come  true, 
in  the  re^lar  output  of  larger  and  larger  vessels,  until  the  ordinary  type  of  con- 
struction IS  a  ship  from  450  to  500  feet  in  length,  which  loads  to  18  feet^  and  has  capac- 
ity for  from  6,000  to  8,000  tons  of  cargo. 

According  to  the  last  report  of  the  Commissioner  of  Navigation,  the  lakes  built  over  60 

§er  cent  of  the  modem  steel  steam  tonnage  constructed  in  the  United  States  in  the  last 
ecade.  Of  this,  th^  Cleveland  district  built  40  per  cent,  or  nearly  25  per  c^nt  of  the 
construction  of  the  whole  country;  and,  even  with  the  extension  of  shipbuilding 
plants  over  the  lakes,  the  report  states  that  last  year  the  Cleveland  district  easily  led 
the  country  with  42,119  tons,  custom-house  measurement.  Since  the  commissioner's 
report,  June  30  last,  10  such  steamers  have  been  launched,  10  are  now  finishing,  and 
20  more  are  under  contract,  making  already  126,500  .tons,  at  a  cost  of  over  $8,000,000, 
toward  the  current  year.  The  traffic  by  lake,  measured  for  convenience  at  Sault 
Ste.  Marie,  showing  an  increase  in  annual  business  of  7,500,000  tons  in  the  five  years 
preceding  the  report  of  1897,  has  so  continued  to  grow  that  the  figures  for  this  year 
will  show  an  increase  over  1896  of  at  least  12,500,000  tons.  The  business  which  is 
and  would  be  transacted  through  this  city,  holding  the  important  position  it  does  in 
this  relation,  dependent  in  part,  or  which  would  be  wholly  dependent,  on  the  exten- 
sion of  the  breakwater,  has  increased  proportionately. 

With  regard  to  the  question  of  investment,  it  would  seem  that  the  foregoing 
general  considerations  are  sufficient,  but  a  striking  argument  is  found  in  a  feature  ol 
the  report  made  by  this  chamber  in  1897.  It  was  then  ascertained  that  from  the 
district  which  is  immediately  contiguous  to  the  lake  shore  the  receipts  and  shipments 
bv  water,  which  would  be  handled  without  caiiage  or  switching  charges,  exceeded 
500,000  tons  in  the  year  1896,  the  cartage  and  switching  on  which  to  the  harbor 
averages  25  cents  per  ton,  or  $125,000  annually.  There  has  not  been  time  to  have 
the  figures  for  1899,  or  for  this  year,  worked  out,  but  on  inquiry  at  those  manufac- 
tories where  figures  were  obtained  in  1897,  it  is  learned  that  there  has  been  an 
increase  in  substantially  every  instance  of  from  20  to  50  per  cent;  so  that  the  business 
there  now  transacted,  taking  so  narrow  a  view  as  to  consider  only  that  contiguous  to 
the  lake,  would  be  saved  quite  $150,000  of  expense  annually. 

This  chamber  does  not  ignore  the  fact  that  the  extension  called  for  involves  the 
construction  of  3|  miles  of  breakwater,  at  an  approximate  cost  of  $3,500^000.  On 
this  point  it  emphasizes  the  fact  that,  aside  from  the  broader  and  more  important 
general  considerations,  in  the  single  item  of  cartage  on  business  that  can  be  traced  to 
establishments  immediately  contiguous  to  the  lake  shore  there  would  be  a  saving  of 
more  than  4  per  cent  on  the  approximate  cost  of  the  improvement.  This  saving  is 
an  item  whicn  now  goes  into  me  cost  and  therefore  into  the  price  of  the  commwH- 
ties,  and  so  would  be  saved — not  to  the  Cleveland  manufacturers,  but  to  the  people 
who  are  dependent  upon  this  market  for  manufactured  products. 

However,  this  is  doubtless  but  a  small  item  in  the  aggregate  of  direct  return  to  all 
those  commodities  which  are  dependent  upon  having  that  kind  of  business  done 
<'hea})ly,  which  can  be  done  and  is  done  at  Cleveland,  by  reason  of  its  situation. 
This  is  all  in  addition  to  the  important  consideration  of  a  harbor  of  refuge  accessible 
to  the  largest  ships  in  the  worst  weather  that  obtains  on  this  shore. 

In  conclusion,  then,  it  would  seem  clear  that  the  experience  of  the  three  years  that 
have  elapsed  since  the  former  report  of  this  chamber  was  submitted  has  justified 
what  was  said  then  of  existing  conditions,  has  furnished  proof  of  an  astonishing 
addition  to  the  business  of  the  section  affected,  and  has  strongly  emphasized  the 
demand  for  this  breakwater  protection. 

This  chamber  therefore  feels  that  it  is  right  in  urging  you.  as  it  now  most  respect- 
fully does,  to  regard  carefully  all  the  considerations  and  ao  what,  as  an  officer,  in 
your  relation  to  the  subject,  you  may  properly  do  to  encourage  and  further  this 
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impiovement  In  the  judgment  of  the  membera  of  thia  chamber,  the  extension 
flooght  should  not  stop  until  the  eaetem  end  of  the  breakwater  has  reached  the 
wertem  end  of  Gordon  Park. 

BeepectfuUv  submitted. 

By  order  of  the  board  of  directors: 

F.  A.  Soon,  Secreiary. 

Col.  Jabxd  a.  SiOTHf  CteoelofuL 

The  foregoing  reply  bv  the  board  of  directors  of  the  chamber  of 
commerce  first  refers  to  the  necessity  for  an  improved  entrance  to  the 
harbor  already  protected  by  a  breakwater.  In  further  explanation  of 
this  point  the  following  extract  from  a  letter  to  the  executive  com- 
mittee of  the  maritime  board  of  the  Cleveland  Chamber  of  Commerce 
is  here  given: 

Untted  Statbb  EMonnEBR  Ofiicb, 

Cleveland,  Okie,  September  8,  1899. 

Gxhtlbmen:  BepMng  to  yonr  letter  of  Auffust  31,  hy  Mr.  F.  A.  Scott,  secretary,  I 
have  the  honor  to  submit  the  following  brief  explanation  of  the  conditions  at  the 
main  entrance  to  Cleveland  Harbor,  Ohio: 

The  width  between  the  ends  of  breakwaters  is  500  feet,  and  in  this  space  the 
maximum  depth  is  but  22.5  feet. 

There  is  a  very  considerable  shoalini;  of  depths  in  the  lake  on  the  direct  line  of  th^ 
channel  entrance,  the  settlement  of  solid  matter  from  the  river,  and  perhaps  by  reac- 
tions of  seas  on  the  face  of  the  breakwater,  having  formed  a  kind  of  ridee  extending 
a  thousand  or  more  feet  into  the-  lake,  and  thus  greatly  decreased  the  depths  along 
the  line  of  approach  to  the  entrance. 

When  heavy  seas  from  the  lake  impinge  upon  the  breakwaters  they  are  reflected 
and  thrown  back  in  such  a  manner  as  to  add  their  reflected  force  to  that  of  the 
approaching  seas,  and  thus  make  them  higher  and  more  irr^ular  than  would  be  the 
case  upon  we  open  lake. 

When  the  seas  are  from  westerly  directions  they  are  deflected  by  the  breakwater 
and  chase  along  its  face,  each  wave  thus  bemg  constantlv  increased  in  height  and 
force  as  it  proceeds,  until  at  the  entrance  it  has  not  only  the  effect  of  a  high  sea  but 
a  strong  current  is  added. 

In  a  heavy  sea  the  keel  of  a  vessel,  especiallj  at  the  bow  and  stem,  reaches  far 
below  the  depth  to  which  it  would  be  carried  m  still  water.  It  is  not  difficult  to 
conceive  that  a  vessel  drawing  20  feet  might  thus  strike  the  bottom  where  the  water 
when  still  would  have  depths  of  25  to  30  feet,  and  vessels  drawing  18  feet  are  cer- 
tainly not  safe  in  places  like  the  entrance  to  Cleveland  Harbor,  where  the  depth  is 
but  22.5  feet,  and  where  besides  the  sea  there  is  often  a  very  strong  current  running 
obliquely  across  the  entrance. 

I  believe  that  the  entrance  to  Cleveland  Harbor  should  have  a  dear  depth  of  30 
feet  at  mean  lake  level,  and  even  this  depth  would  at  times  be  less  by  2  feet  or  more, 
because  of  the  lowering  of  the  lake  surface.  The  entrance  should  abo  be  devised  in 
such  a  way  as  to  eliminate  the  effects  of  seas  reflected  and  deflected  by  the 
breakwaters. 

The  result  desired  and  so  much  needed  can  doubtless  be  accomplished  by  means 
of  short  breakwaters  in  the  lake  outside  of  the  entrance.  While  the  expense  will 
be  considerable,  it  will,  in  my  opinion,  be  leas  than  the  benefit  to  the  commerce  of 
your  city  and  oi  the  lakes. 

•#  «  «  ♦  «  «  « 

Very  respectfully,  Jabsd  A.  Smtth, 

OoiUmdy  Corps  of  Engineers. 
The  ExBcnnvs  Commtttkb  ov  ths  MABrmn  Boabd 

OF  THE  ClBVBLAND  ChAMBBB  OP  CoMMSRCS, 

Cleveland,  Ohio, 

The  foregoing  explanation  may  be  supplemented  by  the  statement 
that  it  has  long  been  known  that  the  reflected  seas  ana  resultant  cur- 
rents in  heav^  storms  at  the  entrance  to  Cleveland  EGarbor  result  in 
worse  conditions  than  those  which  prevail  at  the  same  time  farther 
out  in  the  lake,  so  that  an  attempt  to  enter  the  harbor  at  such  times  is 
to  invite  rather  than  avert  disaster.  It  has  therefore  happened  in 
some  cases  that  vessels  bound  for  Cleveland  Harbor  have  sought  sheL- . 
tei  on  the  opposite  side  of  the  lake. 
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With  an  increasing  commerce  by  water,  now  exceeding  7,000,000 
tons  per  annum,  no  further  statements  appear  to  be  necessaiy  to  jus- 
tify the  improvement  of  the  entrance  for  which  plans  and  estimates  of 
cost  are  now  submitted. 

The  second  point  discussed  by  the  report  of  the  board  of  directors 
of  the  chamber  of  commerce  is  the  extent  to  which  it  is  considered 
necessary  that  the  breakwater  should  be  extended  eastward.  This 
part  of  the  report  of  the  committee  is  prefaced  by  a  reference  to  the 
report,  dated  October  16,  1897,  a  copy  of  which  was  included  in  my 
preliminary  report  of  August  17, 1897,  to  which  reference  has  already 
been  made. 

Attention  is  especially  invited  to  the  letter  from  the  chamber  of 
commerce  and  to  its  conclusions  that  the  harbor  area  protected  by  the 
breakwater  should  be  extended  eastward  as  far  as  Gordon  Park. 

The  statements  here  presented  seem  to  be  sufficient  without  further 
elaboration  to  indicate  that  the  immediate  benefits  and  consequent 
extension  of  business  and  manufactures  will  be  sufficient  to  justify 
the  recommendation  submitted. 

The  benefits  to  be  derived  from  a  harbor  like  that  of  Cleveland, 
extended  as  here  proposed,  are  so  far  reaching  that  it  may  not  be 
possible  to  measure  them  witii  any  decree  of  completeness  and  accuracy; 
taking  the  statements  as  given,  and  it  is  not  probable  that  they  are  in 
any  wajr  overdrawn,  it  may  be  safely  assumed  that  the  total  of  benefits 
to  navigation,  commerce,  manufactures,  and  business  interests  in  a 
large  section  of  country  wUl  be  very  great,  and  that  an  estimated 
total  benefit  of  $500,000  per  annum  will  be  much  too  small.  This 
estimated  amount  would  afford  an  annual  return  of  10  per  centum  upon 
an  investment  of  $5,000,000. 

In  this  connection,  and  for  illustration,  which  may  describe  better 
than  words,  four  photographs  showing  portions  of  the  lake  front  of 
Cleveland  east  of  the  main  harbor  entrance  are  forwarded,  to  accom- 
pany this  report. 

Plate  No.  1  shows  the  part  of  harbor  on  east  side  behind  present 
east  breakwater.     View  is  taken  from  a  point  near  the  breakwater. 

Plates  2,  3,  and  4  show  successive  views  of  the  lake  front  of  CSieve- 
land  east  of  the  present  harbor.  The  extreme  east  end,  as  shown  on 
No.  3,  includes  the  west  end  of  Gordon  Park. 

The  photographic  views  do  not  cover  the  entire  frontage,  there  being 
spaces  not  snown  between  each  two  of  the  plates.  The  spaces  are, 
however,  equally  well  filled  with  manufactories,  all  of  which  are  in 
active  operation. 

To  accompany  this  report  a  map  has  been  compiled  from  records 
and  surveys  specially  made  for  the  purpose,  covering  the  entire  lake 
frontage  of  the  present  harbor,  supplemented  by  a  map  of  the  city 
and  lake  bordering  the  shore  eastward  to  Gordon  Park.  The  locations 
of  manufactories  immediately  bordering  tiie  lake  are  indicated  upon 
the  map. 

The  present  project  for  extension  of  east  breakwater  contemplates 
its  extension  to  a  point  in  the  lake  nearly  on  the  prolongation  of 
Muirson  street.     The  foundation  for  this  work  was  completed  in  1899. 

The  constiniction  of  breakwater  is  in  progress  under  a  continuous 
contract.  The  eastern  limit  of  part  completed  is  432  feet  eastward 
from  the  angle;  the  remainder  will  probably  be  completed  in  1901. 

From  the  end  of  the  east  breakwater,  as  heretofore  planned,  a  line 
has  been  drawn  eastward,  parallel  to  the  prolongation  of  lake  face  of 
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east  and  west  breakwaters.  This  line  is  approximately  parallel  to  the 
shore  and  distant  therefrom  about  2,900  feet.  The  depth  of  water 
along  this  line  varies,  in  general,  from  32.6  to  35  feet,  with  an  average 
depth  of  about  33.6  feet. 

A  second  line  nearer  the  shore,  parallel  to  the  first  and  2,000  feet 
distant  therefrom,  will  have  an  average  distance  exceeding  900  feet 
from  the  shore  line,  and  will  be  located  where  the  water  is  from  18  to 
20  feet  over  nearly  all  the  part  west  of  Willson  avenue,  where  the 
greatest  necessity  now  exists.  From  Willson  avenue  to  Gordon  Park 
the  water  alon^  this  line  gradually  decreases  to  a  minimum  of  10  feet 
at  the  city  limit. 

The  first  of  these  lines  is  recommended  for  adoption  as  the  water 
line  on  interior  face  of  proposed  breakwater.  With  a  space  of  1,700 
feet  between  this  line  and  the  harbor  line,  the  same  as  has  heretofore 
been  established  in  the  harbor,  the  wharves  could  be  extended  1,200 
feet  from  shore  to  water  deeper  than  that  already  mentioned  for  a  line 
2,000  feet  distant.  Either  of  these  lines,  or  indeed  some  other,  may 
in  the  future  be  adopted  for  a  harbor  line  as  necessities  may  require. 
In  anv  case  the  room  to  be  afforded  by  the  proposed  breakwater  line 
is  believed  to  be  sufficient  to  meet  all  reasonable  requirements. 

The  direction  of  the  proposed  extension  to  breakwater  is  approxi- 
mately northeast,  and  being  parallel  to  the  shore  will  permit  the 
entrance  and  continuation  inside  of  seas  in  storms  from  the  northeast. 
It  is  therefore  necessary  to  devise  such  further  protection  as  shall 
sufficiently  exclude  the  seas,  while  permitting  the  entrance  and  depar- 
ture of  vessels,  and  also  permitting  such  shore  currents  as  arise  under 
the  action  of  tne  wind  to  pass  through  the  harbor  and  carry  away  the 
sewage  to  prevent  unwhmesome  and  disagreeable  conditions.  For 
this  purpose  a  detached  section  of  breakwater  1,600  feet  long,  in  addi- 
tion to  a  pier  head  60  feet  square  for  a  beacon  at  the  outer  end,  has 
been  devised,  and  so  located  as  to  permit  an  opening  of  600  feet 
between  the  two  points.  The  direction  has  been  given  with  reference 
to  fulfilling  the  necessary  conditions  at  the  minimum  of  cost,  and 
especially  with  reference  to  avoiding  an  injurious  concentration  of  the 
seas  to  break  upon  and  injure  the  shore  during  easterly  storms. 

From  the  shore  end  of  the  line  which  locates  the  detached  section  of 
breakwater  a  dotted  line  has  been  extended  parallel  to  the  main  break- 
water as  a  suggestion  for  extension  in  case  of  injurious  effects  of  seas 
from  bein^  deflected  toward  the  shore,  or  in  case  future  developments 
should  indicate  a  necessity  for  excluding  such  seas  as  might  pass  inside 
the  inner  end  of  this  part  of  the  har^r  protection.  The  outward 
deflection  of  east  end  of  main  breakwater  is  for  the  purpose  of  better 
protecting  the  entrance  by  deflecting  the  seas  and  of  making  a  more 
convenient  opening  for  the  passage  of  vessels. 

The  improvement  proposed  for  the  present  harbor  entrance  is  shown 
in  plan  upon  tiie  map,  and  consists,  in  general  terms,  of  two  converg- 
ing breakwaters,  eacH  about  1,260  feet  in  length,  extending  into  the 
lake,  one  on  each  side  of  the  entrance.  The  outer  end  of  the  west 
entrance  breakwater  is  provided  with  a  pier  head  60  feet  by  100  feet  in 
plan,  to  serve  as  a  site  for  light-house,  log  signal,  and  dwelling.  The 
outer  end  of  east  entrance  breakwater  has  a  pier  head  60  feet  square 
serving  to  protect  the  end  of  breakwater  and  afford  a  site  for  the  bea- 
con which  will  be  necessary. 
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The  west  entrance  breakwater  is  given  a  direction  parallel  with  the 
meridian,  and  that  on  the  east  side  is  symmetrically  arranged  with 
reference  to  the  entrance. 

The  opening  as  devised  is  700  feet  wide,  which  is  200  feet  wider  than 
the  present  entrance,  and  it  is  proposed  to  remove  200  feet  from  the 
west  end  of  east  breakwater,  so  that  the  opening  between  main  break- 
waters will  also  be  700  feet,  and  thus  afford  better  passage  to  and  fi-om 
the  wharves  on  east  side. 

The  seas,  which  will  be  directed  toward  the  angles  of  intersection  of 
main  breakwaters  and  entrance  protections,  will  be  so  strong  that  it 
will  be  necessary  to  reenforce  the  breakwaters  by  covering  the  exte- 
rior faces  below  water  and  a  short  distance  above  with  a  protection 
which  shall  be  triangular  in  section,  sloping  outward,  with  a  base  twice 
as  great  as  the  vertical.  It  is  proposed  to  make  these  protections 
extend  1,000  feet  from  the  angles  on  east  and  west  sides,  respec- 
tively, to  make  them  of  ordinary  small  stone  covered  with  a  ripmp  of 
heavv  stone>  and  to  pave  the  upper  part  from  about  6  feet  below  to  a 
height  of  4  or  5  feet  above  the  mean  lake  level. 

It  is  proposed  to  constract  all  the  mer  heads  of  timber  crib  work 
faced  with  oak  and  filled  with  stone.  The  crib  work  is  planned  to  rest 
at  a  depth  of  22  feet  upon  a  foundation  of  small  stone  protected  by  a 
riprap  of  heavy  stone,  and  to  be  surmounted  by  a  parapet  of  concrete 
extending  from  a  plane  3  feet  below  to  a  plane  8  feet  above  the  mean 
lake  level.  The  area  on  top  surrounded  by  the  parapet  of  concrete 
will  be  filled  with  stone  and  paved  on  top. 

Whether  the  breakwaters  shall  be  constructed  entirely  of  stone  hav- 
ing a  cross  section  essentially  the  same  as  that  recently  adopted  for 
works  in  this  district,  or  of  a  work  similar  to  that  already  aescribed 
for  pier  heads,  but  with  a  top  sloping  to  the  lake,  must  necessarily 
depend  upon  the  cost  of  construction  and  maintenance. 

For  such  a  harbor,  no  provision  should  be  made  nor  permitted  for 
vessels  to  moor  at  the  breakwater,  because  there  will  be  ample  room 
elsewhere.  The  experience  in  this  district  has  been  that  such  privileges 
are  abused  by  individuals  for  their  own  benefit  at  a  great  expense  to 
the  United  Stetes  for  repairs,  and  with  no  possible  benefit  to  the  country 
at  large,  which  has  borne  the  expense. 

In  Edition  to  the  map,  a  tracing  of  a  second  sheet  is  forwarded  in 
the  same  sepaitite  mckage.  Upon  this  sheet  are  several  plans  and 
sections  showing  sumcienuy  in  detail  the  general  features  of  construc- 
tion of  the  works  proposed. 

In  the  detailed  estimates  of  cost  the  prices  have  been  obtained  by 
taking  approximately  the  average  of  prices  in  bids  recently  received 
for  construction  of  breakwater  and  piers  at  harbor  of  Lorain,  Ohio. 

Weights  of  stone  in  the  breakwater  have  been  computed  upon  a 
basis  of  certain  weights  per  cubic  foot  of  the  entire  space  occupied  by 
each  class  of  material.  While  the  weight  of  stone  may  be  approx- 
imatel}^  uniform,  the  percentage  of  voids  will  be  varied  widely,  so 
that  the  weights  per  cubic  foot  of  space  have  been  estimated  with  ref- 
erence to  the  probable  percentage  of  voids. 

The  estimated  weights  per  cubic  foot  are  as  follows: 

Pounds. 

Heav^  paving  Stone 140 

Material  for  core 120 

Small  stone : 110 

Large  stone  riprap 100 
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With  the  foregoing  statements  and  explanations  the  following  esti- 
mates of  cost,  omitting  details,  are  submitted: 

First  For  ''  such  additional  constniction  or  extension  as  may  be  neoessary  to  pro- 
vide a  safer  and  better  entrance  for  yessels  at  the  main  entrance  to  the  breakwater." 

One  pierhead,  60  feet  by  100  feet $38,006 

One  pierhead,  60  feet  square 23, 641 

Stone  breakwater  on  west  side,  1,260  feet  long 228,424 

Stone  breakwater  on  east  side,  1,250  feet  long 206,016 

Reenforcins  front  of  main  breakwaters,  with  riprap  and  paving 160, 104 

Removing  200  feet  of  east  breakwater 6,000 

Add  for  ful  contingent  expenses  6  per  cent 33,408 

Total 605,587 

Second.  ''To  provide  such  additional  harbor  room  as  may  be  found  neoeasary  by 
an  extension  eastward  of  tlie  breakwater  now  under  construction:" 
For  15,600  feet  of  stone  breakwater  at  an  average  cost  of  1210  per  linear 

foot : $3,276,000 

For  1,600  feet  detached  breakwater  at  east  end,  at  $170  per  linear  foot. .       272, 000 

For  two  pierheads,  each  60  feet  square 57,600 

Add  for  all  contingent  expenses  5  per  cent 180,279 

Total 8,786,869 

On  the  basis  of  constructing  works  of  timber  cribs  with  superstruo- 
turesof  concrete,  supported  upon  foundations  of  small  stone  protected 
by  a  heavy  riprap  of  stone  along  the  same  lines,  the  estimate  of  cost 
will  be  somewhat  increased,  as  follows: 

First  Entrance  to  harbor — 

Two  pierheads  as  before 962,636 

2,600  linear  feet  of  breakwaters  with  protection  of  riprap  and  paving  on 

lake  face 726,000 

Reenforcing  main  breakwaters 160, 104 

For  removing  200 feet  of  east  breakwater 6,000 

Contingencies, of  all  kinds, 5  per  cent 47,987 

Total 1,001,727 

Second.  Extension  of  breakwater  eastward — 

17,200  linear  feet  breakwater,  at  $210 3,612,000 

Two  pierheads,  OOfeet  square 57,690 

Add  for  all  contingencies  5  per  cent 183,479 

Total 3,863,069 

It  is  of  course  impossible  to  state  definitelj^  in  advance  the  prices 
which  may  be  obtained  for  such  work,  and  it  is  quite  possible  that  the 
tjrpe  whicn  is  estimated  at  the  lowest  cost  may  prove  the  more  expen- 
sive, in  view  of  the  fact  that  stone  quarries  ui)on  Lake  Erie  are  limited 
in  extent  and  are  so  controlled  as  to  practically  eliminate  all  local 
competition. 

The  second  type  of  work  will  greatly  reduce  the  amount  of  stone 
required,  and  in  place  of  the  reduction  use  other  materials  which  may 
open  a  broader  field  for  competition. 

The  prices  indicated  are  believed  to  be  sufficient  provided  the  entire 
work,  or  at  least  each  of  the  parts,  may  be  carried  on  under  a  continu- 
ous contract 

Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
OoUmdj  Corps  of  JEngmeen. 
Brig.  Gen.  John  M.  Wilsow, 

Chief  of  MfigmeerSy  U.  8.  A, 
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lbtter  of  the  8egretabt  of  war. 

War  Department, 
Washington,  December  10,  1900. 
Sir:  In  connection  with  War  Department  letter  of  4th  instant, 
transmitting  to  Congress  reports  of  Col.  Jared  A.  Smith,  Corps  of 
Engineers,  dated  August  17  and  November  17,  1900,  presenting  plans 
and  estimates  for  the  improvement  of  Cleveland  Harbor,  Ohio,  I  nave 
the  honor  to  transmit  herewith  a  further  letter  on  the  subject  from  the 
Chief  of  Engineers,  United  States  Armv,  submitting  blue-print  cop- 
ies* of  two  charts  to  accompany  Colonel  Smith's  report^  above  referred 
to,  with  a  view  to  having  tnem  printed  as  a  part  of  said  report 
Very  respectfully, 

Elihu  Boot, 

Secretary  of  War. 
The  Speaker  of  the  House  of  Representatives. 


LETTER  OF  THE  CHIEF  OF  ENGINEERS. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  December  8,  1900. 
Snt:  Under  date  of  November  80, 1900, 1  had  the  honor  to  submit  to 
the  Secretary  of  War  copies  of  reports  dated  Ai^ust  17  and  November 
17, 1900,  by  Col.  Jared  A.  Smith,  Corps  of  Engineers,  presenting 
plans  and  estimates  for  the  improvement  of  Cleveland  Harbor,  Ohio, 
prepared  to  comply  with  provisions  of  the  emergency  river  and  harbor 
act  approved  June  6, 1900.  I  now  submit  blue-print  copies  of  two 
charts  to  accompanv  Colonel  Smith's  report  of  November  17, 1900, 
with  the  recommendation  that  they  be  transmitted  to  Congress  with  a 
view  of  having  the  maps  printed  m  the  Congressional  document  with 
said  reports. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Drig.  Gen.  J  Chief  of  Engineem, 

(l.  S.  Army. 
Hon.  Elihu  Root, 

Secretary  of  War. 

*Not  reprinted;  printed  in  House  Doa  No.  118,  Fifty-sixth  OongresB,  second seasion. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


APPENDIX  R  R. 


IMPROVEMENT  OF  ERIE  HARBOR,  PENNSYLVANIA,  AND  OP  CERTAIN 
RIVERS  AND  HARBORS  IN  WESTERN  NEW  YORK. 


REPORT  OF  MAJ.  T.  W.  SYMONS,  CORPS  OF  ENGINEERS,  OFFICER  JA 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1901,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPBOVEHENTS. 


1.  Erie  Harbor,  Pennsylvania. 

2.  Harbor  at  Dunkirk,  New  York. 

3.  Buffalo  Harbor,  New  York. 

4.  Buffalo  entrance  to  Erie  Basin  and 

Black  Rock  Harbor,  New  York. 


5.  Tonawanda Harbor  and  Niagara  River, 

New  York. 

6.  Niagara  River,  from  Tonawanda  to 

Port  Day,  New  York. 


EXAMINATION  AND  SURVEY. 

7.  Lake  Erie  entrance  to  Black  Rock  Harbor  and  Erie  Basin,  New  York. 

HARBOR  LINES. 

8.  Erie  Basin  and  Black  Rock  Harbor,  Buffalo,  New  York. 


United  States  Engineer  Office, 

Buffalo,  N.  Y.,  July  11, 1901. 
General:  I  have  the  honor  to  forward  herewith  annual  reports  of 
operations    *    *    *    on  the  works  under  my  charge  for  the  year 
ending  June  30,  1901.     ♦    ♦    ♦ 

Very  respectfully,  your  obedient  servant, 

T.  W.  Symons, 
Major ^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  U.  S.  A. 


R  R  I. 

IMPROVEMENT  OF  ERIE  HARBOR,  PENNSYLVANIA. 
ORIGINAL  C50NDITI0N. 

In  its  original  condition  the  harbor  of  Erie  was  landlocked,  the  only 
entrance  being  to  the  east.  The  channel  was  narrow  and  tortuous, 
variable  in  position,  and  with  a  depth  of  only  6  feet. 
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FEOJEOT  FOR  IMPROVEMENT. 

The  project  for  the  improvement  of  the  harbor,  as  originally  pre- 
pared in  1823  and  approved  May  26,  1824,  provided  for  closing  all  of 
the  eastern  end  of  the  harbor  by  means  of  a  breakwater,  in  which 
would  be  left  an  opening  200  feet  wide,  and  for  extending  to  deep 
water  in  the  lake  two  parallel  piers,  one  on  each  side  of  the  opening. 
This  project  is  substantially  in  force  at  the  present  time,  excepting 
that  the  two  piers  are  360  feet  apart.  It  is  understood  that  the  proj- 
ect includes  tne  necessary  work  of  dredging  to  keep  the  channel  open 
to  the  required  width  and  depth,  to  make  the  required  repairs  to 
existing  structures,  and  to  do  such  work  as  may  be  found  necessary 
for  the  preservation  and  care  of  Presque  Isle  Peninsula.  This  penin- 
sula is  tne  outer  inclosure  of  the  harbor  of  Erie,  which  is  a  landlocked 
bay,  about'5  miles  long,  having  a  maximum  width  of  li  miles.  The  pen- 
insula is  a  low  sand  formation  about  6  miles  long,  varying  in  width  from 
300  feet  at  the  neck  to  li  miles  at  its  widest  part.  The  neck  is  about  2 
miles  long  and  joins  the  body  of  the  peninsula  to  the  mainland  at  its 
western  end. 

The  preservation  of  the  peninsula  is  of  vital  importance  to  Erie 
Harbor,  and  it  is  for  the  purpose  of  preserving  the  harbor  that  the 
protection  of  the  weak  parts  of  the  peninsula  has  been  deemed  neces- 
sary. The  weak  portion  is  the  long,  narrow  neck  at  the  western  end. 
The  object  for  which  all  the  works  of  protection  have  been  con- 
structed is  the  prevention  of  a  breach  through  this  narrow  neck.  The 
danger  exists  during  severe  storms  from  the  westward. 

At  the  present  tune  there  are  no  protection  works  except  a  few 
dilapidatea  jetties,  no  longer  of  service,  one  new  jetty,  and  the  main 
line  of  piles,  mattresses,  and  stone  ballast  on  mattresses  of  the  shore 
protection  constructed  in  1889. 

The  river  and  harbor  act  of  March  3,  1899,  officiallv  adopts  a  new 
and  extended  project  for  the  improvement  of  Erie  Harbor.  This  is 
in  accordance  with  the  report  from  this  oflSce,  with  map,  in  House  Ex. 
Doc.  No.  70,  Fifty-fifth  Congress,  first  session,  and  without  map  in  the 
report  of  the  Chief  of  Engineers  for  1897,  page  3238.  This  new  proj- 
ect is  summarized  as  follows: 

1.  To  repair  and  keep  in  repair  existing  structoree. 

2.  To  extend  the  north  pier  500  feet. 

3.  To  extend  the  south  pier  1,000  feet 

4.  To  dredge  the  entrance  channel  to  a  depth  of  20  feet. 

5.  To  dredge  a  portion  of  the  eastern  end  of  the  bay,  needed  for  access  to  the  docks, 
to  a  depth  of  20  feet. 

6.  To  build  four  protection  jetties  along  the  outside  of  Presque  Isle  Peninsula. 

7.  To  maintain  existing  structures  and  care  for  Presque  Isle  Peninsula. 
The  estimated  cost  of  the  project  is  $377,000. 

ORIGINAL  ESTIMATE  OF  OOST. 

The  estimated  .cost  of  the  original  project  can  not  well  be  determined, 
and  would  be  of  little  value,  as  the  project  has  been  modified  and 
changed  several  times,  and  the  cost  of  construction  and  maintenance 
could  hardly  be  separated.  As  above  stated,  the  estimated  cost  of  the 
additional  work  required  in  1899  was  ^77,000. 

The  total  amount  expended  by  the  Government  on  the  improvement 
of  Erie  Harbor  to  June  30,  1900,  was  $1,021,271.17,  and  the  amount 
expended  during  the  fiscal  year  ending  June  30,  1901,  was  $30,702.08. 
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No  work  was  done  under  the  new  project  previous  to  July  1,  1899, 
and  the  conditions  were  about  the  same  as  those  prevailing  for  a  num- 
ber of  years. 

TREE  PLANTING  ON  PENINSULA. 

During  189^1898  about  6,600  young  locust  and  willow  trees  were 
planted  on  the  neck  of  the  peninsula.  Most  of  these  have  grown 
finely  and  it  is  believed  will  furnish  a  permanent  and  living  protection 
to  this  neck. 

PRESENT  CONDITION. 

The  work  of  extending  the  north  pier  has  been  completed,  and  the 
total  length  is  now  3,246  feet,  of  which  1,234  from  the  inner  end  has 
been  covered  with  a  new  concrete  superstructure.  One  protection 
jetty  has  been  built  on  the  outside  of  rresque  Isle  Peninsula.  The 
entrance  channel  is  300  feet  wide,  and  20  feet  deep  at  mean  lake  level. 
About  one-sixth  of  the  proposed  basin  enlargement  has  been  excavated 
to  20  feet  depth  at  mean  lake  level. 

On  June  30,  1901,  the  maximum  draft  that  could  be  carried  into 
£rie  Harbor  was  18^  feet. 

REPORT  OF  OPERATIONS. 

At  the  beginning  of  the  fiscal  year  a  contract  was  in  force  with 
G.  H.  Breymann  &  Bros.,  of  Toledo,  Ohio,  dated  July  11,  1899,  for 
dredging  about  400,000  cubic  yards,  scow  measure,  from  the  entrance 
channel  and  harbor  basin,  rfo  other  contracts  were  in  force  nor 
entered  into  during  the  year. 

DREDOmO. 

Previous  to  July  1, 1900,  the  excavation  of  the  entrance  channel  had 
been  completed  and  the  enlargement  of  the  harbor  basin  begun. 
There  had  been  excavated  203,174  cubic  yards  of  material,  scow 
measure. 

The  work  was  continued  with  two  large  dredges  and  finally  com- 
pleted on  September  21,  1900.  There  was  excavated  236,499  cubic 
yards  of  material,  scow  measure,  making  a  total  excavated  under  the 
contract  of  439,673  cubic  yards. 

The  excavation  in  the  harbor  basin  covered  an  area  extending  from 
the  west  line  of  the  easternmost  dock  westerly  1,600  feet,  and  from  the 
harbor  line  outwardly  760  feet. 

With  the  exception  of  a  small  area,  where  rock  was  encountered, 
this  excavation  was  carried  to  the  full  depth  of  21  feet  at  mean  la^e 
level. 

The  excavation  of  this  area  gives  ready  access  to  all  the  docks  of  the 
Philadelphia  and  £rie  Kailroaa  and  the  Anchor  Line. 

The  total  cost  of  excavation  under  the  contract  was:  439,678  cubic 
yards,  at  8i  cente,  $36,273.03. 

REPAIRS  TO  PIERS  AND  BREAKWATER. 

During  September  and  October,  1900,  repairs  were  made  to  750  feet 
of  the  north  pier  and  to  the  south  breakwater,  at  a  cost  for  m^iterials 
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and  labor  of  $776.89.  In  view  of  its  very  decayed  condition  and  the 
probability  of  its  being  thoroughly  rebuilt  m  the  near  future,  no  repairs 
were  made  to  the  south  pier. 

WATEE  GAUGE. 

In  August,  1900,  an  automatic  water  gauge  was  installed  on  the 
north  pier  in  tiie  gauge  well  built  in  the  concrete  pier.  This  gauge 
has  been  in  constant  operation  since  September  11, 1900. 

CONDiriON  OF  STRUOTUBES. 

South  hreahwdter. — ^This  structure  is  from  6  feet  to  12  feet  wide 
and  about  2  feet  hi^h  above  mean  lake  level.  About  1,500  feet  of  the 
structure  only  is  being  maintained,  the  balance  having  been  abandoned 
aj9  unnecessary.  The  structure  is  very  old  and  weak.  It  was  repaired 
and  put  in  very  good  condition  in  October,  1900,  but  an  exceptionally 
severe  storm  on  November  20  damaged  it  in  several  places.  While  its 
condition  is  no  serious  menace  to  the  harbor,  it  should  be  thoroughly 
repaired  or  rebuilt  in  the  near  future. 

South  pier. — ^This  structure,  1,220  feet  long,  is  old  and  decayed,  and 
a  portion  of  it  was  nearly  wrecked  by  the  storm  of  November  20, 1900; 
but  it  was  not  thought  necessary  to  repair  it  until  the  thorough  repairs 
with  concrete  are  made  according  to  tne  project. 

Northvier. — ^The  westerly  1,234  feet  has  new  concrete  superstruc- 
ture. The  next  750  feet  is  badly  decayed,  but  was  repairea  in  Sep- 
tember, 1900,  and  will  last  for  a  time.  This  section  should  be  repaired 
with  concrete  superstructure  in  the  near  future.  The  balance  of  the 
pier  is  in  very  good  condition,  and  will  need  but  little  attention  for 
some  years. 

The  extreme  outer  end  has  settled  about  3  f  eet^  due  to  scouring  of 
foundation.  This  should  be  more  thoroughly  nprapped  to  prevent 
further  scouring  and  settlement. 

Timber  crib  jetty, — ^The  object  of  the  jettv  is  to  partly  arrest  the 
movement  of  sand  along  the  north  shore  of  the  peninsula,  and  to  pro- 
tect the  shore  from  further  erosion.  The  present  jetty  is  No.  2  in  the 
Projected  series  of  four,  and  is  situated  5,200  feet  westerly  from  the 
"resque  Isle  light  and  about  4  miles  from  the  harbor  entrance.  This 
structure  has  not  been  built  long  enough  to  thoroughly  determine  its 
effect  on  the  shore  line  of  the  peninsula.  It  has  stopped  all  erosion  to 
the  westward  of  it  for  about  one-half  mile  and  has  caused  the  shore 
line  to  advance  by  accretion  for  about  half  as  far,  while  about  500  to 
1,000  feet  to  the  eastward  it  has  caused  some  erosion.  The  structure 
itself  has  proved  amply  strong  for  its  position  and  purpose. 

SURVEILLANCE  OF  FRESQUE  ISLE  PENINSULA. 

Cutting  away  of  the  beach  continued  along  the  narrow  neck  of  the 
peninsula,  and  many  of  the  locust  trees  planted  for  its  protection  were 
washed  out. 

Watchman  James  Hunter  was  on  duty  throughout  the  year  to  see 
that  no  depredations  were  committed,  and  to  put  out  fires  which  occa- 
sionallv  occur.  In  addition  to  these  duties,  he  acted  as  engineer  of  the 
steam  launch  during  the  season  of  navigation,  and  since  April  15, 1901, 
has  taken  charge  of  the  water  gauge. 
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An  attempt  has  again  been  made  to  secure  for  private  or  corporate 
use  a  portion  of  Presque  Isle  Peninsula.  At  the  present  writing  a  bill 
is  pending  in  the  Pennsylvania  legislature  which  proposes  to  give  to 
the  city  of  Erie  certain  rights  in  the  peninsula  and  adjoining  shallows, 
and  to  allow  it  to  transfer  these  rights  to  others.  My  attention  hav- 
ing been  called  to  this  bill,  I  wrote  the  following  letter  to  the  Chief 
of  Engineers: 

United  Statbb  Enoinbeb  Offigb, 

Bttjfoto,  N.  F.,  March  £8, 190L 

General:  I  have  the  honor  to  state  that  an  effort  is  again  being  made  in  the  inter- 
ests of  the  city  of  Erie.  Pa.,  to  secure  title  or  possession  of  the  peninsula  of  Presque 
Isle,  which  forms  the  harbor  of  Erie,  Pa,  as  shown  by  the  inclosed  copy  of  an  act, 
No.  30,  session  of  1901,  house  of  representatives^  legiaLatore  of  Pennsylvania.  This 
act  proposed  to  authorize  the  mayor  and  councils  of  the  city  of  Erie  to  *' improve, 
lease,  use,  or  sell,  at  public  or  private  sale,  any  or  all  of  the  land  and  water  fronts 
owned  by  the  Commonwealth  of  Pennsylvania  located  west  of  Erie,  on  Presque  Isle 
Bay,  and  also  on  the  shores  of  the  peninsula  forming  the  northern  side  of  Presque 
Isle  Bay;  *  *  *  and  the  proceeds  arising  from  the  leasing,  usin^,  or  from  the 
sale  of  said  land  *  *  *  shall  be  used  by  the  city  of  Erie  in  buildmg  and  main- 
taining piers,  wharves,  basins,  docks,  slips,  channels,  and  roads  in,  near,  or  about  said 
Presque  Isle  Bay.    *    *    * 

The  mayor  and  councils  of  the  said  dty  of  Erie  be,  and  they  are  hereby,  authorized 
and  empowered  to  lay  out  and  fix  the  size  and  location  of  all  sach  lots,  roads,  slips, 
docks,  piers,  and  basms  as  they  may  deem  best  for  the  interests  of  said  city. 

So  soon  as  the  boundaries  of  the  said  land  and  water  fronts  have  been  determined 
by  the  mayor  and  councils  of  said  dty  of  Erie  *  *  *  a  patent  for  said  land  and 
water  fronts  shall  be  prepared  and  delivered  to  the  said  dty  of  Erie    *    *    *. 

The  United  States  holds  an  incomplete  title  to  the  peninsula  of  Presque  Isle,  derived 
from  the  State  of  Pennsylvania.  A  history  of  this  title  is  printed  in  the  Annual 
Itei)ort  of  the  Chief  of  Engineers  for  1898,  page  2748  et  seq.,  together  with  copies  of 
decisions  by  the  Secretary  of  War  on  former  attempts  to  secure  possession  of  this 
peninsula. 

My  views  in  r^ard  to  the  position  which  the  United  States  Government  should 
take  in  regard  to  attempts  to  obtain  claim  or  possession  of  the  peninsula  are  fully  set 
forth  in  my  letter  of  March  25, 1897,  which  views  I  would  fully  apply  to  the  attempt 
outlined  in  the  act  indosed,  including  the  suggestion  that  the  War  Department 
communicate  with  the  governor  of  Pennsylvania,  or  the  ledslature,  advising  that  no 
action  be  taken  which  will  in  any  way  weaken  the  control  of  the  peninsula  by  the 
United  States  Grovemment 

I  would  further  respectluUy  repeat  the  request  that  steps  be  taken  to  secure  a  clear 
and  indefeasible  title  to  the  peninsula  as  originally  presented  in  my  letter  of  March 
25,  1897. 

Very  respectfully,  your  obedient  servant,  T.  W.  Symons, 

Major  ^  Corps  of  Engineen, 

Brig.  Gen.  J0hn  M.  Wilson, 

Chirf  of  Engineers,  U,  8.  A, 

Under  date  of  Apiil  6, 1901,  the  Secretary  of  War  wrote  to  the 
^vernor  of  Pennsylvania  requesting  that  he  recommend  to  the  general 
assembly  of  the  StAte  the  passage  of  an  act  confirming  and  vesting  in 
the  United  States  a  complete  and  indefeasible  title  to  Presque  Isle 
Peninsula.    This  elicited  the  following  reply  from  the  governor: 

ExscunvB  Ghambeb, 
Hdrrisburg,  Pa.,  AprU  IB,  1901. 

Sib:  Replying  to  your  oommunication  of  the  4th  instant  containing  a  request  that 
I  favor  the  passage  of  certain  legislation  granting  to  the  United  States  title  to  the 
peninsula  Iving  north  of  Presque  Isle  Bay,  I  have  the  honor  to  inform  yon  that 
after  a  careful  consideration  of  all  the  facts  in  the  case  I  do  not  feel  justified  in 
recommending  such  action  to  the  legislature  of  Pennsylvania. 

This  peninsula  is  part  of  the  triangle  bought  by  tiie  State  of  Pennsylvania  from  the 
United  States  and  the  Six  Nations  at  a  cost  of  neaiiy  $200,000.  It  contains  nearly 
3,000  acres  of  land,  which,  although  of  little  value  now,  may  eventoallv  become  of 
great  value.    The  consent  of  the  legislatare  of  the  State  of  Pennsylvania  tor  the  ereo- 
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tion  of  light-houBee  and  also  for  the  use  of  this  peninsala  for  protecting  Preaque  Isle 
Bay  and  Harbor  has  been  granted. 

You  may  rest  assured  that  nothing  will  be  done  to  in  any  way  interfere  with  the 
maintenance  of  the  peninsula  as  a  protection  to  said  bay,  but,  on  the  contrary,  what- 
ever action  mav  be  taken  by  the  legislature  of  this  State  should  be  in  the  direction  of 
aiding  rather  than  interfering  with  the  Greneral  Grovemment  in  the  maintenance  of 
the  peninsula  as  a  defense  or  protection  to  Presque  Isle  Bay. 

I  am  convinced  that  the  best  interests  of  the  State  of  Pennsylvania  and  the  dty  of 
Erie  will  be  subserved  by  permitting  the  title  to  the  x)eninsula  to  remain  as  it  is. 
Very  truly  yours, 

William  A.  Stone. 
Hon.  Elihu  Root, 

Secretary  of  War. 

In  returning  this  letter  of  Governor  Stone's  to  the  War  Department 
the  following  indorsement  was  made: 

United  States  Enotneeb  Office, 

BuffalOy  N,  F.,  April  18,  1901, 
Respectfully  returned  to  the  Chief  of  Engineers.  The  inference  is  drawn  from  the 
last  paragraph  of  the  inclosed  letter  that  Governor  Stone  is  not  in  fovor  of  attempts 
by  corporations  or  individuals  to  secure  possession  of  or  claim  to  any  of  the  lands  on 
tne  {>enin8ula  of  Presque  Isle,  and  in  so  mr  his  attitude  and  views  seem  satisfactory. 
It  is  to  be  r^retted,  however,  that  the  title  of  the  United  States  to  this  ^ninsuJa 
can  not  be  made  complete  and  indefeasible,  when  it  seems  to  have  been  the  intention 
of  the  general  assembly  of  Pennsvlvania,  as  expressed  in  the  act  of  May  11,  1871,  to 
vest  such  title  in  the  United  States  so  that  it  would  remain  entirely  under  the 
control  of  the  General  Grovemment. 

T.  W.  Symonb, 
Major f  Oyrp%  of  Enqineen, 

It  is  understood  that  this  movement  to  get  control  of  the  peninsula, 
or  a  large  portion  of  it,  meets  with  no  favor  among  a  very  large  portion 
of  the  peoplft  of  Erie,  and  that  a  movement  is  on  foot  to  prevent  its 
being  consummated  if  possible.     (This  bill  has  since  been  defeated.) 

It  IS  believed  to  be  nighly  desirable  that  the  Government  title  to 
the  peninsula  be  cleared  of  all  clouds  or  deficiencies. 

PBOPOSED  OPERATIONS. 

Further  work  at  Erie  Harbor  under  the  present  appropriations  will 
be  confined  to  dredging  and  such  minor  repair  work  as  may  from  time 
to  time  be  found  necessary. 

It  is  estimated  that  f  150,000  can  be  profitably  expended  during  the 
next  fiscal  year  in  carrying  on  the  work  under  the  project.  It  is  pro- 
posed with  this  money  to  replace  about  1,200  feet  of  old  timber  super- 
structure on  the  south  pier  with  concrete,  to  build  one  protection 
jetty,  to  maintain  existing  structures  and  entrance  channel,  and  to  con- 
tinue dredging  the  area  at  eastern  end  of  the  bay  if  funds  will  allow. 

REMARKS. 

The  business  of  Erie  Harbor  is  increasing,  and  this  is  believed  to 
be  largely  due  to  the  bettered  conditions  of  the  harbor  and  entrance. 
The  further  work  covered  by  the  exising  project  at  Erie  should  be 
carried  on  with  as  little  delay  as  practicable. 
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Money  statement. 

July  1,  IftOO,  balance  unexpended 150,312.95 

June  30,  1901,  amount  expended  during  fiscal  year 30,702.08 

July  1,  1901,  balance  unexpended 19,610.87 

Amount  (estimated)  required  for  completion  of  existing  project 252, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 


For  works  of  improvement |90, 000. 00 

For  maintenance  of  improvement 60, 000. 00 

Submitted  in  compliance  with  rec^^uirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


160,000.00 


Statement  of  appropriations  and  aUotmenU  for  improving  harbor  at  Erie,  Pa,,  from  182S 

to  the  present  time. 


1823 

May  26,  1824 . . . 
May  25,  1826... 
March  2,  1827.. 
May  19,  1828 . . . 
March  3,  1829.. 
March  2,  1831.. 
July  3,  1832.,.. 
March  2,  1833 . . 
June  28, 1834... 
March  3,  1835.. 
July  2,  1836.... 
March  3,  1837.. 
July  7,  1838.... 
June  11, 1844... 
August  30, 1852. 
1864  allotment  . 
June  23, 1866... 
March  2,  1867.. 

1868  allotment  . 

1869  allotment  . 
June  11, 1870... 


1150.00 

20,000.00 

7,000.00 

2,000.00 

6,223.18 

7,390.25 

1,700.00 

4,500.00 

6,000.00 

23,045.00 

5,000.00 

15, 122. 80 

15,000.00 

30,000.00 

40,000.00 

30,000.00 

15,000.00 

3(i,961.00 

25,000.00 

40,000.00 

22,275.00 

20,000.00 


March  3, 1871 

1871  allotment 

June  10, 1872 

June  23, 1874 

March  3, 1875 

August  14, 1876 

June  18, 1878 

March  3, 1879 

June  14, 1880 

March  3, 1881 

August  2, 1882 

July  5, 1884 

August  5, 1886 

August  11, 1888 

September  19, 1890 

1891,  received  from  saicH  . 

July  13, 1892 

August  18, 1894 

March  3, 1899 


129,000.00 
10,000.00 
15,000.00 
20,000.00 
80,000.00 
40,000.00 
25,000.00 
25,000.00 
25,000.00 
20,000.00 
20,000.00 
50,000.00 
37,500.00 
83,000.00 
40,000.00 
4,716.89 
40,000.00 
10,000.00 

125,000.00 


Total 1,071,684.12 


COMMEBCIAL  STATISTIOS  OF  KRIE  HABBOB,  PKKMBYLVANIA. 

Arrivals  and  departures  of  vessels  for  the  year  ending  December  SI,  1900. 


Arriyalfl  from— 

Departores  to- 

Veoelfl. 

Home  porta. 

Foreign  ports. 

Home  porta. 

Foreign  porta. 

No. 

Tonnage. 

No. 

Tonnage. 

No. 

Tonnage. 

No. 

Tonnage. 

Steam, sail, and  boiges.. 

1,272 

1,094.664 

82 

36,852 

1,286 

1,661.411 

70 

21,896 

Greatest  draft  of  vessels,  19}  feet. 

Total  arrivals  and  departures:  Number,  2,709;  tonnage,  3,403,812. 

Decrease  of  tonnage  1900  under  1899,  557,982  tons. 

Value  of  imports,  1632,253;  exports,  $42,173. 

Enrolled  tonnage  1900,  42,187  gross  tons. 

No  new  lines  of  transportation  established. 

Amount  of  revenue  collected  year  1900,  lake  oommeroe,  none. 
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The  foUowinff  table,  compiled  from  the  reports  of  the  Chief  of  Engineers,  ^ves  the 
combined  number  of  arrivals  and  departares  and  the  tonnage  of  arriving  and 
departing  vessels  for  the  past  ten  years: 


Year. 

ArrivalB 
and  de- 
partures. 

Tonnage. 

1891 

2,487 
2,180 
1,677 
2,687 
2,986 
8,100 
8,183 
2,939 
3,200 
2,709 

2,843,566 
2,409,945 
1,701,542 
8.069,545 
8.828,672 
8,684.842 

1892 

1898 

1894 

1896 

1806 

1897 

4.051,984 

1898 

3,939,019 

1899 

8,981,794 
8,408,612 

1900 

Meceipts  and  shipments  by  lake, 
RBCEIPTB. 
[Tons  of  2,000  pounds.] 


1896. 

1891 

1897. 

1898. 

1899. 

1900. 

M^rohandlflO 

82,829 
3^716 

77,276 

805 

2,239 

68,815 

7,837 

191,811 

26,182 

14,448 

128,887 

8,899 

191.621 

6,156 

4,929 

169,805 

20,092 

190,720 

11,762 

'800 

22 

228,883 

10,617 

260,290 

5,698 

22,  oa 

154,208 

18,835 

199,798 

18,886 

715 

144 

95,661 

9.228 

288,400 

5,916 

57,881 

94.862 

2,224 

154,614 

7,544 

128,262 

2,119 

147.881 

2,575 

10,417 

15,287 

28,475 

192,824 

18,589 

63 

40,876 

Barley 

Com 

285,940 

Oats 

Rye ." 

Wheat 

89,521 

Flaxseed 

9,622 

Flour 

104,767 

Lumber t 

14,806 

I^thfl 

Shingles 

T^lflfl'and  Rtave  bolts 

167 

520 

lies 

1,442,766 
U;085 
86,751 
16,212 

Iron  ore 

907,258 

5,783 

21.672 

1,598 

925,071 
18,810 
81,987 
5,338 

1,221,483 

1,467,204 

1,670,465 

Pig  iron.. 

OoDper 

26,574 
948 

29,241 

8,865 

26,812 

700 

16,267 
COS 

L»dT.:.:::::!... .....:....:. 

Umestone .    ...,,....,,.... 

Plaster  w**'  cement 

1,201 

2,480 

18,780 

681 

1,831 

Scrap  Iron 

StedTbllletB 

Pulp  wood 

14,684 

40,481 

T\>tal 

1,897,517 

1,719.785 

2,422,041 

1,965,830 

2,078,868 

2,172,198 

SHIPMENTS. 


Anthracite  coal 

687,628 
283,489 

492,568 
179,640 

515,801 
284,482 

612,282 

857,870 

626 

126,218 

737,719 

537,600 

113 

187,171 

726.101 

Bituminous  coca 

J*iE  and  manufactured  iron. . 

405,741 
416 

87,828 

81,781 

128,677 

58,905 

^tal 

858,440 

758,984 

878,910 

1,096,996 

1,412,608 

1,185,163 

RR2. 

DiPBOVEMENT  OF  HARBOR  AT  DUNKIRK,  NEW  YORK. 
ORIGINAL  CONDITION. 

The  harbor  at  Dunkirk  is  naturally  a  simple  indentation  of  the  south 
shore  of  Lake  Erie.  It  lies  between  Point  Gratiot  on  the  west  and 
Battery  Point  on  the  east.     Between  the  two  points  is  a  distance  of 
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about  9,600  feet,  and  the  maximum  breadth  of  the  bay  behind  the  line 
of  the  two  headlands  is  3,600  feet.  The  general  natural  depth  in  the 
bay  was  about  10  feet.  The  bay  is  underlaid  with  rock  at  an  average 
depth  of  15  to  16  feet.  The  object  of  the  improvement  is  to  form  an 
artificial  protected  harbor  in  the  indentation  or  bay  above  described. 

FBOXBOT  FOB  IMFBOVEMENT. 

The  original  project  was  adopted  in  1827  and,  with  its  subsequent 
modifications,  provided  for  the  construction  of  a  pier  running  out  from 
the  west  shore  of  the  indentation  and  a  detached  breakwater  parallel 
with  and  about  2,000  feet  distant  from  the  city  front.  An  opening 
between  the  two  structures  provided  a  harbor  entrance  through  which 
a  channel  leading  to  the  docks  was  to  be  deepened  to  13  feet.  By  1832 
the  sum  of  f  28,439.84  had  been  expended  on  the  original  plan,  and  the 
breakwater  was  then  2,564  feet  long  and  the  pier  1,400  feet  long. 
Subsequently  various  improvements  and  repairs  were  made.  In  1848 
the  breakwater  was  demolished  by  storms. 

In  1870  the  question  of  improvement  of  this  harbor  was  referred  to 
a  board  of  engineers.  The  board  recommended  a  plan  which  pro- 
vided for  a  detached  breakwater  2,860  feet  long,  one  part  of  which, 
2,300  feet  long,  was  to  be  nearly  parallel  with  the  shore;  the  other 
part,  560  feet  long,  to  be  nearly  parallel  with  the  axis  of  the  channel 
entrance  and  to  terminate  at  the  position  of  the  day  beacon. 

This  breakwater  and  the  pier  already  built  were  to  form  the  harbor, 
and  the  old  channel  was  to  be  enlarged  to  170  feet  wide  and  13  feet 
deep. 

All  the  works  now  existent  at  Dunkirk  have  been  built  in  accordance 
with  this  plan.  The  project  adopted  by  Ciongress  and  provided  for 
by  the  river  and  harwr  act  of  tfune  3,  1896,  consists  in  completing 
the  breakwater  as  before  planned  by  the  addition  of  310  feet  to  its 
eastern  end,  adding  the  channel  arm,  560  feet  long,  and  in  addition 
thereto  dredging  an  entrance  channel  and  harbor  basin,  containing  in 
idl  about  65  acres,  to  a  depth  at  mean  lake  level  suitable  for  vessels 
drawing  16  feet.  The  estimated  cost  to  complete  this  project  was 
$408,258.     It  wajB  completed  at  a  cost  of  $389,060. 55. 

The  total  amount  expended  on  the  harbor  to  June  30,  1900,  was 
$960,643.28. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1901, 
was  $323.49. 

This  amount  was  expended  for  office  expenses.  The  harbor  entrance 
is  suited  for  vessels  drawing  16  feet  when  the  lake  is  at  mean  stage,  and 
this  may  be  stated  as  the  maximum  draft  that  vessels  should  attempt 
to  enter  the  harbor  with. 

BEMABK& 

The  work  outlined  in  the  adopted  project  for  Dunkirk  Harbor  has 
been  completed  and  the  harbor  is  ready  for  use. 

Experience  has  demonstrated  that  the  addition  of  an  easterly  break- 
water is  necessary  to  protect  the  harbor  properly,  and  a  report,  with 
estimates  of  the  cost  or  the  requisite  structure,  was  submitted  and  .was 
published  in  House  Doc.  No.  74,  Fifty-sixth  Congress,  first  session. 

In  building  the  concrete  superstructure  of  the  west  pier  it  was  neces- 
sary to  found  part  of  it  on  old  and  part  on  new  cribwork.    The  new 
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cribwork  settled  and  cracked  the  apron  in  front  of  the  parapet,  and 
the  frosts  of  the  winter  of  1898-99  shoved  the  crackea-off  portion 
lakeward.  This  was  repaired  during  the  season  of  1899^  but  an  exami- 
nation made  in  May,  1900,  showed  that  a  30-foot  opening  in  the  lake 
face  which  had  been  closed  with  concrete  in  bags  had  been  washed  out 
by  the  waves,  carrying  with  it  the  lower  walling  and  the  timber  next 
below.  Not  having  been  repaired  in  time,  owing  to  absence  of  funds, 
this  damage  has  increased. 

A  large  portion  of  the  main  breakwater  is  old  and  more  or  less  dilapi- 
dated and  liable  to  be  seriously  damaged  by  seas,  necessitating  repairs, 
and  money  for  these  repairs  should  be  provided.  We  have  now  on 
hand  about  f  1,000  available  for  repairs,  and  it  is  suggested  and  recom- 
mended that  the  sum  of  f  25,000  additional  be  appropriated  to  be  used 
for  maintenance  as  specified  and  as  occasion  may  require. 

Money  statement. 

July  1, 1900,  balance  unexpended 11,694.10 

Jane  80, 1901,  amount  expended  during  fiscal  year 323.49 

July  1,  1901,  balance  unexpended 1,370.61 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901 25,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


Statement  of  appropriations  and  aUotments  for  improving  the  harbor  at  DunMrhf  N.  F., 
from  March  S7j  1897^  to  trie  present  time. 


March  27, 1827 $3,000.00 

May  19, 1828 6,000.00 

March  3, 1829 9,812.76 

April23,1830 1,342.75 

March  2, 1831 7,102.60 

July  3,1832 10,200.00 

June  28, 1834 4,000.00 

March  3,1835 10,988.43 

July  2, 1836 11,000.00 

March  3, 1837 15,000.00 

July  7, 1838 10,000.00 

June  11,1844 ...  5,000.00 

August  30, 1852 30,000.00 

March  2, 1867 100,000.00 

1869 2,000.00 

July  11,1870 26,000.00 

March3,1871 25,000.00 


June  10, 1872 $25,000.00 

March  3, 1873 48,132.95 

June  23, 1874 35,000.00 

March  3,1875 35,000.00 

August  14, 1876 18,000.00 

1879 2,500.00 

June  14, 1880 10,000.00 

July  5,1884 10,000.00 

August  5, 1886 20,000.00 

August  11, 1888 15,000.00 

September  19, 1890 20,000.00 

July  13,1892 20,000.00 

August  18, 1894 20,000.00 

June  3, 1896 10,000.00 

June  4, 1897 398,258.00 


Total 962,337.38 


COMMERCIAL  STATISTICB  OF  DUNKIBK  HARBOR,  NEW  YORK. 

Arrivals  and  departures  of  vessels  for  the  year  ending  December  31,  1900. 


Arrivals  from— 

Departurea  to- 

Vesselfl. 

Home  porta. 

Foreign  porta. 

Home  porta. 

Num- 
ber. 

Tonnage. 

Num- 
ber. 

Tonnage. 

Num- 
ber. 

Tonnage. 

Num- 
ber. 

Tonnage. 

steam,  saU,  and  baiges 

188 

62,950 

1 

708 

189 

53,668 

None. 

None. 
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Total  arrivalB  and  departares,  278;  tonni^e,  107,316. 

Increase  of  tonnage,  1900  over  1899,  24,5a3  tons. 

Amount  of  revenue  collected  for  year  1900:  Lake,  $854.33;  rail,  $2,449.78. 

Value  of  imports:  Lake,  $12,500;  rail,  $13,412. 

Value  of  exports,  none. 

Two  new  lines  of  transportation  established. 

Receipts  by  lake:  Lumoer,  shingles,  and  lath,  4,547  tons. 

Shipments  by  lake,  none. 

Lai^  number  of  excursionists  enter  and  depart,  no  record. 

Enrolled  tonnage,  port  of  Dunkirk,  N.  Y.,  70  gross  tons. 

Greatest  draft  of  vessels,  16  feet. 

The  following  table  gives  the  total  of  the  arrivals  and  departures  and  the  tonnage 
of  the  vessels  arriving  and  departing  for  the  past  ten  years,  as  compiled  from  the 
reports  of  the  Chief  <3  Engineers: 


Year. 

Number. 

Tonnage. 

Year. 

Number. 

Tonnage. 

1891..; 

96 
68 
187 
76 
69 

24.466 
18,766 
19,168 
18,768 
16,660 

1886 

42 
197 
180 
192 
278 

12,160 

1892 

1897 

14,746 

1893 

1898 

22,006 

1894 

1899 

82,788 
107,816 

1896 

1900 

R  R3- 

IMPROVEMENT  OF  BUFFALO  HARBOR,  NEW  YORK. 
OBIOINAL  CONDITION. 

Buffalo  Creek  was  the  original  harbor  for  the  port  of  Buffalo.  In 
its  primitive  condition  it  was  shallow  and  closed  by  a  gravel  bar  for 
most  of  the  year. 

PROJECTS  FOR  IMPROVEMENT* 

A  statement  as  to  the  former  projects,  under  which  the  work  at  Buf- 
falo has  been  carried  on  by  the  General  Government,  is  given  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1896,  page  3110. 

The  works  built  by  the  United  States  which  require  care  and  super- 
vision are  the  north  and  south  piers,  protecting  the  entrance  to  Buffalo 
Creek  and  the  Blackwell  Ship  Canal,  and  an  outer  breakwater  7,608.6 
feet  long,  built  of  timber  ana  stone.  The  superstructure  on  3,879.13 
feet  of  mis  length  was  replaced  with  concrete  in  1889  and  1891,  and  on 
1,016  feet  during  the  present  year. 

There  is  a  sand-catch  pier  extending  out  from  the  lake  shore  a  dis- 
tance of  1,148  feet 

The  project  in  force  for  the  further  improvement  of  Buffalo  Har- 
bor is: 

(1)  To  maintain  existing  structures,  making  the  requisite  minor 
repairs,  and  replacing  the  wooden  superstructure  of  the  breakwater 
with  concrete  when  necessary. 

(2)  To  build  an  extension  of  the  breakwater  from  its  present  southern 
end  to  Stony  Point,  leaving  the  necessary  openings  for  the  convenience 
of  conamerce. 

(3)  To  extend  the  sand-catch  pier  to  the  established  pierhead  line. 
In  accordance  with  authority  contained  in  the  river  and  harbor  act 

of  June  3, 1896,  the  work  of  extending  the  breakwater  to  Stony  Point 
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and  the  sand-catch  pier  to  the  pierhead  line  was  advertised,  and  the 
conti*act  was  awardea  to  Hughes  Bros.  &  Bangs,  of  Syracuse,  N.  Y. 

Under  this  contract  the  work  of  dumping  stone  in  the  rubble-mound 
breakwater  was  started  May  19,  1897,  and  of  building  cribs  for  the 
timber-crib  breakwater  July  28, 1897,  and  has  continued  ever  since 
except  during  the  winter.  Work  on  the  sand-catch  pier  was  started 
May  25,  1897,  and  completed  October  22,  1897. 

Under  tJie  head  of  "Report  of  operations"  are  given  the  general 
details  of  the  work  of  repair,  maintenance,  and  new  construction  car- 
ried on  during  the  fiscal  year. 

The  total  amount  expended  on  the  improvement  of  BuflFalo  Harbor 
to  June  30,  1900,  was  $3,626,906.20,  and  the  amount  expended  during 
the  year  ending  June  30,  1901,  was  $382,184.46.  Of  this  amount 
$292,411.61  was  expended  for  new  construction  and  $89,772.86  for 
maintenance. 

QENEBAL  CONDITIONS. 

At  the  end  of  the  fiscal  year  the  timber-crib  portion  of  the  new 
breakwater  was  nearly  completed  and  work  was  progressing  on  the 
rubble-mound  breakwater.  At  the  rate  at  which  the  work  is  going  on 
it  is  believed  it  will  require  at  least  two  more  working  seasons — ^1901, 
1902 — ^to  complete  this  portion  of  the  work. 

The  severe  storms  of  October  21  and  November  11,  1900,  wrecked 
the  timber-crib  superstructure  on  about  1,800  feet  on  the  south  har- 
bor section,  as  described  in  detail  in  the  report  of  operations. 

A  contract  for  replacing  this  with  a  concrete  superstructure  was 
made  with  tiie  Buflfalo  Dredging  Companv  April  10, 1901,  and  the 
work  begun  May  10, 1901.  At  the  close  of  the  year  good  progress  is 
bein^  made. 

Work  of  concreting  the  superstructure  of  1,015  feet  of  old  break- 
water was  required  by  the  terms  of  the  contract  to  be  completed  dur- 
ing 1899,  but  it  was  extended  to  October  30, 1900,  and  completed  on 
that  date. 

General  repairs  to  the  south  pier  were  authorized  by  Department 
indorsement  of  April  3, 1900,  ana  specifications  for  the  necessary  work 
were  prepared  and  bids  for  the  same  opened  May  21, 1900.  All  bids 
were  ordered  rejected,  and  the  work  was  readvertised  under  date  of 
June  20, 1900.  The  Buffalo  Dredging  Company  being  the  lowest  bid- 
der, contract  was  made  with  them  July  M,  1900,  and  work  be^n 
August  27, 1900.  At  the  close  of  the  fiscal  year  work  is  progressing 
rapidly. 

On  April  1,  1901,  a  contract  was  made  with  Charles  A.  Dennis  for 
repairing  the  deck  of  the  Stonv  Point  section.  Work  was  begun  May 
27, 1901,  and  at  the  close  of  the  year  is  nearly  finished. 

KEFO&T  OF  OPERATIONS. 

The  following  is  a  detailed  report  of  the  operations  on  the  different 
works  during  uie  year  and  an  account  of  tne  methods  of  construc- 
tion on  the  rubble  mound  or  stone  breakwater  and  the  timber-crib 
breakwater,  together  with  an  account  of  the  work  at  the  Canadian 
quarry  located  at  Windmill  Point,  Ontario. 
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EXTENSION  OP  BREAKWATER  TO  STONY  POINT. 

This  work  consists  of  the  extension  of  the  existing  Buffalo  break- 
water southward  to  Stony  Point.  The  revised  plans  fj^overning  the 
location  and  construction  are  those  given  in  Major  Symons's  modifica- 
tion of  plan  and  location  for  breakwater  at  Buffalo,  N.  Y.,  dated 
April  6,  1896.  The  plans  provide  for  the  construction  of  a  section  of 
breakwater  10,000  feet  in  length,  beginning  at  a  point  even  with  the 
southerly  end  of  the  old  breakwater,  but  250  feet  lakeward  therefrom, 
so  as  to  leave  a  fair-weather  entrance,  and  thence  southerly  in  a  straight 
line.  The  northerly  7,261  feet  of  the  breakwater  to  be  of  approved 
rabble-mound  type,  which  in  its  outer  form  is  modeled  upon  the  Dela- 
ware breakwater,  and  the  remaining  2,739  feet,  known  as  the  south- 
harbor  section,  to  be  of  the  approv^  timber-crib  type  mounted  upon 
an  artificial  foundation  extenoiiig  down  to  solid  rocx.  Another  sec- 
tion of  timber-crib  breakwater  2,826.9  feet  in  length  is  provided  for, 
which  extends  out  from  the  shore  at  Stony  Point  in  a  northwesterly 
direction,  leaving  an  entrance  600  feet  wide  between  the  two  structures. 
This  latter  section  of  timber-crib  breakwater  was  fully  completed  on 
June  30, 1899,  and  the  south-harbor  section  of  timber-crib  breakwater, 
with  the  exception  of  the  stone  riprap  foundation  on  the  lake  side,  on 
October  30,  1900. 

The  work  is  under  the  continuous-contract  system,  and  is  being  done 
by  Hughes  Bros.  &  Bangs,  of  Syracuse,  N.  Y.,  under  contracts  of 
January  27-28,  1897,  and  supplemental  contracts  of  April  26,  1898, 
and  September  26, 1898. 

RUBBIiB  MOUND,  OR  STONE,  BREAKWATER. 

Construction  was  begun  on  May  19,  1897,  and  has  been  in  progress 
uninterruptedly  (except  during  the  winter  months)  to  date.  The  cost 
of  the  work  to  date  has  been  as  follows: 

For  the  fiscal  year  ending — 

June  30,  1897 $11,089.02 

June  30, 1898 129,703.29 

Jmie30,  1899 77,486.48 

June  30, 1900 102,015.86 

June  80,  1901 195,454.26 

Total 515,748.95 

For  the  convenience  of  keeping  track  of  all  operations  connected 
with  the  construction  of  the  stone  breakwater  the  same  is  divided  into 
7  sections,  6  of  which  are  each  1,000  feet  in  length,  and  1  is  1,261 
feet  long.  The  northern  section  is  No.  1,  and  the  most  southerly  is 
No.  7.  At  the  beginning  of  the  fiscal  year,  July  1, 1900,  section  1  was 
practically  completed;  section  2  about  five-sixths  done^  section  3  about 
one-half  done;  section  4  about  one-fourth  done;  section  6  about  one- 
eighth  done;  and  sections  6  and  7  not  yet  begun.  The  total  expendi- 
ture at  this  date  was  $820,294.69. 

The  weather  conditions  of  the  first  two  weeks  in  July,  1900,  were 
very  unfavorable  for  work,  the  prevailing  winds  being  fresh  and  high 
southwest,  which  caused  a  suspension  of  work  on  Uie  lake  face  of  t£e 
stone  breakwater.  For  the  remainder  of  the  month  the  weather  con- 
ditions were  quite  favorable.    In  order  to  show  the  effect  of  unf avor- 
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able  seas  on  the  progress  of  the  work  it  may  be  stated  that  during  the 
first  half  of  the  month  of  July  but  2,425.2  tons  of  capping  stone  were 
set,  while  during  the  latter  half  6,702.7  tons  were  placed,  the  relative 
percentages  of  work  done  for  the  two  periods  being  respectively  26 
per  cent  and  74  per  cent. 

The  weather  conditions  for  the  month  of  August  were  more  favor- 
able than  during  July,  there  being  fewer  stormy  days.  Eleven  thou- 
sand three  hundred  and  thirty-nme  and  four-tenths  tons  of  capping 
stone  were  placed  during  the  month,  which  is  the  maximum  for  any 
month  to  date. 

The  month  of  September  was  a  very  unfavorable  one  for  working. 
A  severe  gale  occurred  during  the  night  of  September  11  and  morning 
of  September  12.  This  storm  was  certainly  the  most  severe  for  any 
September,  the  maximum  velocitv  of  78  miles  per  hour  which  occurred 
during  the  night  being  the  hignest  recorded  at  Buffalo  during  any 
September  in  thirty  years. 

At  6  o'clock  p.  m.  on  Tuesday,  September  11,  the  water  level  of 
Lake  Erie  at  Buffalo  was  1  foot  below  mean  lake  level.  At  3.30  a.  m. 
on  Wednesday,  September  12,  it  was  5.7  feet  above  mean  lake  level. 
At  noon  of  the  same  day  it  had  fallen  to  2.6  feet  below  mean  lake  level, 
a  variation  of  8.3  feet.  The  water  rose  again,  and  at  6  p.  m.  of  the 
same  day  stood  at  mean  lake  level. 

Some  damage  was  done  to  the  uncompleted  part  of  the  stone  break- 
water, a  portion  of  the  rubble  hearting  being  washed  out  south  of 
station  22  +  50  and  deposited  as  riprap  on  the  harbor  side.  Part  of  the 
capping  under  construction  on  the  harbor  side  was  disturbed  between 
stations  21  +  60  and  24  +  20;  some  of  the  work  settled  8  feet.  Some 
of  the  contractor's  plant  went  ashore.  Derrick  No.  17  was  beached 
just  south  of  the  sand-catch  pier,  and  derrick  No.  15  about  1,000  feet 
north  of  the  same.  Dump  scow  H.  B.  &  B.  No.  3  was  beached  near 
the  foot  of  Michi^n  street  and  a  fuel  scow  about  opposite  the  north 
end  of  the  Great  Northern  elevator.  All  the  small  deck  scows  used  in 
setting  capping  and  revetment  stone  and  three  yawl  boats  also  went 
ashore. 

Wrecking  operations  were  instituted  at  once  by  the  contractors,  and 
on  September  25  derrick  No.  17  was  again  floated.  Derrick  No.  15 
was  not  floated  until  October  19.  Owing  to  the  above-mentioned  gale 
and  consequent  disuse  of  plant,  but  a  poor  showing  was  nmde  by  the 
contractors  for  the  month  of  September,  but  5,232.5  tons  of  capping 
stone  being  placed  during  this  period. 

For  October  the  weather  conditions  were  very  favorable  for  the  first 
half  of  the  month,  but  very  unfavorable  the  latter  half.  Notwith- 
standing these  drawbacks  9,072.1  tons  of  capping  stone  were  placed 
during  the  month. 

The  month  of  November  was  marked  by  a  number  of  severe  storms. 
On  November  5  the  first  winter  storm  with  snow  and  rain  occurred. 
On  November  12  there  was  another  storm,  the  wind  blowing  at  the 
rate  of  57  miles  per  hour  from  the  west. 

Following  this  storm  a  tremendous  gale  swept  over  Buffalo  on 
November  21,  at  1.45  p  m.,  the  wind  reaching  a  velocity  of  80  miles 
an  hour  from  the  west.  As  indicated  by  the  United  States  Govern- 
ment gauge  at  the  south  pier,  the  water  level  of  Lake  Erie  reached 
6.4  feet  above  mean  lake  level  at  4  p.  m.,  and  at  midnight  dropped 
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down  to  — 3  feet,  a  variation  in  the  water  level  of  9.4  feet.  This  storm 
has  been  exceeded  on  only  one  occasion,  that  of  January,  1890. 

The  contractor's  plant,  consisting  of  five  derricks,  was  moored  on 
the  harbor  side  at  tne  stone  breakwater,  and  engaged  in  routine  work 
when  the  storm  sti-uck  it.  Derrick  No.  5,  which  was  unloading  rubble- 
stone  from  a  deck  scow,  broke  loose  from  the  moorings  at  2.30  p.  m. 
and  went  ashore  about  1,000  feet  south  of  the  sand-catch  pier.  The 
deck  scow,  with  some  rubblestone  aboard,  struck  the  beacn  north  of 
the  derrick  and  gradually  worked  down  against  the  sand-catch  pier. 
Seventeen  men  aboard  the  derrick  went  safely  ashore.  One  man  who 
was  on  the  derrick  scow  jumped  overboard  and  was  gallantly  rescued 
by  the  captain  of  the  life-saving  crew.  The  remainder  of  the  con- 
tractor's plant  was  with  great  effort  towed  into  the  shelter  of  the  Erie 
Basin  with  the  assistance  of  a  number  of  the  large  harbor  tugs. 

This  gale  caused  a  settlement  of  the  revetment  and  capping  stone  on 
the  harbor  side  of  the  stone  breakwater  between  stations  21+75  and 
24,  the  maximum  settlement  being  5  feet.  This  is  the  same  portion  of 
the  work  which  was  settled  during  the  gale  of  September  12.  The 
damage  caused  by  the  earlier  storm  had  only  been  fully  repaired  on 
November  20,  the  day  before  the  gale.  This  gale  caused  the  cessation 
of  all  work  on  the  stone  breakwater  for  the  season  of  1900. 

The  dredge  Brian  Boru^  which  in  the  beginning  of  the  fiscal  year 
was  engaged  in  dredging  out  the  rubblestone  in  the  vicinity  of  the 
wrecked  shore  arm,  completed  this  work  on  October  9,  1900.  This 
dredge  was  generally  employed  at  the  work  stated  during  the  period 
mentioned,  except  between  August  14  and  September  1,  when  it  was 
engaged  in  digging  gi^avel  in  the  Niagara  River  near  Squaw  Island  for 
the  hearting  of  the  stone  breakwater.  The  amount  of  gravel  deposited 
during  the  months  of  August  and  September,  1900,  was  23,781  cubic 
yards.  No  gravel  was  deposited  during  the  other  months  of  the  second 
half  of  the  season  of  1900. 

The  total  amount  of  rubblestone  dredged  from  the  wrecked  shore 
arm  was  76,114.625  tons,  of  which  65,226.525  tons  were  deposited  in 
the  stone  breakwater,  and  the  remainder  in  the  Stony  Point  and  South 
Harbor  timber  breakwaters. 

As  the  winter  of  1900-1901  was  comparatively  mild,  the  ice  forma- 
tion on  Lake  Erie  was  lighter  than  usual.  This,  coupled  with  an  early 
spring,  allowed  work  to  be  resumed  on  the  stone  breakwater  for  the 
season  of  1901  somewhat  earlier  than  usual.  The  contractors  began 
driving  range  piles  on  April  9.  The  practice  is  to  drive  a  pile  on  the 
axis  of  the  stone  breakwater  at  each  even  1,000-foot  interval.  At 
these  same  points  piles  are  driven  at  ri^ht  angles  to  the  axis,  four  on 
the  lake  side  and  three  on  the  harbor  side,  the  piles  being  placed  20 
feet  apart.  They  are  then  connected  with  waling  made  of  3  by  12 
inch  plank  securely  bolted,  the  range  sticks  being  attached  to  these 
plank.  The  ranges  have  received  the  appellation  of  "fences"  from 
the  inspectors,  and  now  go  under  that  name.  Three  "fences"  were 
built,  one  each  at  stations  40,  50,  and  60. 

The  actual  operations  for  the  season  of  1900  began  on  April  16,  on 
which  date  some  capping  stone  was  set,  and  also  some  small  rubble- 
stone deposited.  The  date  of  beginning  work  for  the  season  of  1901 
was  exactly  one  montii  earlier  than  that  of  1900. 

The  first  scow  load  of  gravel  for  the  season  was  received  and  depos- 
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ited  on  May  16.  This  gravel  is  dredged  from  the  bed  of  the  Niagara 
River  just  off  the  shore  of  Sguaw  Island.  The  dredge  first  operated 
below  the  International  Bridge,  but  it  was  soon  moved  above  the 
bridge,  where  a  very  good  quaSity  of  gravel  is  found.  The  gravel  is 
loaded  into  small  dump  scows  and  towed  to  the  work  via  the  Black 
Bock  Harbor,  the  tugboats  employed  being  small  and  not  able  to  stem 
the  swift  current  of  me  Niagara  Kiver. 

The  weather  conditions  during  the  months  of  April,  May,  and  June, 
1901,  were  very  good,  the  prevailing  winds  during  this  period  being 
from  the  east,  thus  insuring  quiet  water  for  working.  The  water  level 
for  the  period  mentioned  was  also  low,  being  generally  nearly  2  feet 
below  mean  lake  level. 

The  greatest  amount  of  work  during  one  month  for  the  fiscal  year 
was  done  in  June,  1901,  when  $40,216.76  worth  of  work  was  peiH^ormed. 
During  this  same  month  12,201.1  tons  of  capping  stone  was  placed, 
which  IS  the  maximum  quantity  to  date  for  any  one  month. 

The  following  table  shows  the  amount  of  revetment  and  capping 
stone  placed  in  the  work  during  the  fiscal  year: 


Month. 


1900. 

July 

Au^st 

September 

October 

November 

1901. 
April 

M^y 

June 

TotalB  and  averages. 


Working 
days,  a 


Total  num- 
ber of  tons 
of  revet- 
mentand 
capping 
stone 
placed. 


188 


9,127.9 
11«8S9.4 
6,232.5 
9,072.1 
6,924.8 


1,990.1 
10,727.8 
12,201.1 


66,616.2 


Tons 
placed 
daUy. 


266.1 

420 

218 

886 

282.1 


168.1 
412.6 
488 


849 


Number 
of  stones 
placed. 


1,422 
1,884 

846 
1,400 

986 


820 
1,798 
1,908 


10,609 


Number 

of  stones 

placed 

daUy. 


Average 

weight  of 

stone. 


66 


Tons. 
6.42 
6.02 
6.18 
6.48 
6.83 


6.22 
6.91 
6.41 


6.24 


Maximum 

weight  of 

stone. 


Tbnt. 
16.5 
14.8 
14.1 
15 
15 


18.7 
14.6 
16 


16.6 


a  Sundays  and  holidays  omitted. 


The  following  is  a  summary  of  the  material  placed  in  the  stone 
breakwater  dunng  the  fiscal  year  ending  June  30,  1901: 

Rabblestone  from  line  of  Erie  Canal 7, 744. 6  tons 

Bubblestone  from   wrecked    United    States 
breakwater  arm 15,465     tons 


Total  from  the  United  States 23,209.6  tons, at  $0.80...  $18,567.68 

Windmill  Point,  Canada: 

Original  contract 54,595.6  tons, at  $0.80...    43,676.48 

Supplemental  contract 64,978.9  tons,  at  $0.75...    48,734.18 

Total  from  Canada 119,574.6 

Capping  stone  from  Windmill  Point,  Canada: 

Original  contract None. 

Supplemental  contract 65,615.2  tons, at $1.20...    78,738.24 

Giavel  from  Niagara  River,  New  York,  44,136  cabic  yards,  at  $0.13 5, 737. 68 

Total 196,454.26 

At  the  end  of  the  fiscal  year,  June  30, 1901,  the  following  material 
had  been  placed  in  the  stone  breakwater: 
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From  the  United  States: 

159,229.4  tons  of  rubblestone,  at  80  cents $127,383.62 

167,831  cubic  yards  of  gravel,  at  13  cents 21,818.03 

From  Oemada  (original  contract): 

148,778  tons  of  rubblestone,  at  80  cents 119, 022. 40 

28, 892  tons  of  capping  stone,  at  $1.25 36, 115. 00 

From  Canada  (supplemental  contract) : 

106,036.1  tons  of  rubblestone,  at  75  cents 79, 527. 08 

109,902.4  tons  of  capping  stone,  at  $1.20 131,882.88 

Total ■   615,748.91 

A  record  is  kept  of  the  quantities  entering  into  each  section  of  1,000 
feet  in  length.  Two  of  these  are  now  completed,  and  from  the  avail- 
able fibres  it  is  found  that  the  cost  of  the  stone  breakwater  will 
approximate  J120  per  linear  foot. 

On  this  basis  nearly  60  per  cent  of  the  work  has  been  done. 

At  the  close  of  the  fiscal  year  the  condition  of  the  stone  breakwater 
was  as  follows: 

Section  i,  stations  0-10. — Completed. 

Section  *,  stoMons  /O-^O.— Completed. 

Section  S,  stations  WSO. — Completed  to  station  21+12.  In  addi- 
tion, the  harbor  angle  stones  have  been  set  for  a  length  of  550  feet  and 
the  top  lake  angle  stones  for  200  feet.  On  the  remainder  of  the  section 
the  capping  stone  is  set  to  an  average  elevation  of  10  feet  above  mean 
lake  level. 

Section  J^  stations  SO-Jfi. — On  the  harbor  side  the  capping  stone  is 
set  to  an  average  elevation  of  1  foot  above  mean  lake  level  for  500  feet. 
On  the  lake  siae  the  capping  stone  is  set  to  an  average  elevation  of  9 
feet  above  mean  lake  level  for  400  feet,  to  5  feet  for  300  feet,  and  for 
300  feet  to  an  average  elevation  of  4  feet  below  mean  lake  level. 

Section  5,  sta^tions  40-60. — Rubblestone  hearting  has  been  placed  to 
an  elevation  of  1  foot  above  mean  lake  level  for  100  feet,  to  an  eleva- 
tion of  10  feet  below  mean  lake  level  for  900  feet  on  the  harbor  side, 
and  to  an  elevation  of  from  10  to  16  and  18  feet  below  mean  lake  level 
for  900  feet  on  the  lake  side.  A  corresponding  quantity  of  gravel 
hearting  has  also  been  deposited  in  this  section. 

Section  6^  stations  50-60. — ^The  foundation  rubblestone  ridges  at 
the  foot  of  the  lake  and  harbor  slopes  have  reached  an  elevation  of 
from  20  to  28  feet  below  mean  lake  level.  Some  little  gravel  has  been 
deposited  in  this  section. 

Section  7,  stations  60  to  7S  +  5^ — ^Not  yet  begun. 

The  contractors,  Hughes  Bros.  &  Bangs,  have  the  following  plant 
engaged  in  this  work:  7  tu^s,  5  large  floating  derricks  capable  of 
handBng  stone  blocks  weighing  20  tons  each,  8  deck  scows,  9  dump 
scows,  used  for  the  transportation  of  rubblestone,  capping  stone,  and 
gravel. 

There  are  also  a  number  of  canal  boats  enj^ed  in  the  transporta- 
tion of  rubblestone  from  the  sandstone  quarries  along  the  line  of  t^e 
Erie  Canal  in  the  neighborhood  of  Albion,  Hulburton,  and  HoUey. 
There  is  also  engaged  on  the  work  an  average  daily  force  of  62  men, 
exclusive  of  tug  crews  and  the  quarry  forces. 
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The  major  portion  of  the  rubblestone  and  all  of  the  revetment  and 
capping  stone  used  in  the  construction  of  the  stone  breakwater  during 
the  iiscal  year  came  from  this  auarry. 

At  the  beginning  of  the  fiscal  year,  July  1,  1900,  a  force  of  300  men 
and  over  was  employed  in  this  quarry.  The  contractors  also  had  an 
extensive  plant  engaged.  Among  the  main  items  might  be  mentioned 
34  steam  drills,  16  large  hoisting  derricks  operated  by  steam  power,  7 
SO-horsepower  boilers,  2  locomotives,  about  100  cars  used  for  the  trans - 

Soi*tation  of  rubble  and  capping  stone  from  the  quarry  to  the  loading 
ock. 

Owing  to  the  gale  of  November  21,  1900,  work  at  the  quarry  was 
closed  down  for  flie  season  somewhat  earlier  than  usual.  This  storm 
caused  considemble  damage  to  the  loading  dock,  ti*acks  on  the  same, 
and  also  the  engine  houses  in  which  the  engines  operating  the  hoisting 
derricks  are  located.  Three  scows  which  were  moored  to  the  docK 
were  cast  adrift  and  beached  on  the  neigfhboring  shore. 

In  the  spring  of  1901  extensive  alterations  were  made  in  the  arran^- 
ment  of  the  incline,  switching  tracks,  and  location  of  derricks,  which 
have  resulted  in  a  greatly  increased  output  of  the  quarry,  over  40,000 
tons  of  stone  having  been  quarried  during  the  month  of  June,  1901. 

STONY  POINT  SECTION,  TIMBEB  GBIB  BBEAKWATEB. 

This  breakwater,  2,802.9  feet  long,  consists  of  timber  cribs  filled  with 
rubblestone  and  sunk  with  their  tops  to  mean  lake  level.  The  super- 
structure is  ako  built  of  timberwork  filled  with  rubblestone,  the 
parapet  rising  to  12  feet  above  mean  lake  level.  The  structure  rests 
upon  an  artificial  foundation  of  gravel  and  rubblestone.  The  original 
material  underlying  the  site  of  flie  structure  was  soft  clay,  which  was 
excavated  to  bed  rock,  and  the  resulting  trench  refilled  with  gravel  to 
the  level  of  the  lake  bottom.  Upon  this  gravel  filling  was  placed  a 
course  of  rubblestone  upon  which  the  cribs  rest.  Dredging  for  the 
trench  was  commenced  on  June  29,  1897,  the  first  cnb  was  sunk 
August  26,  1897,  and  the  whole  structure  was  completed  on  June  30, 
1899.  The  cost  of  the  breakwater  complete  was  f  273,605. 65.  This 
breakwater  withstood  successfully  the  severe  gales  of  December  5  and 
12,  1899,  and  also  that  of  September  12,  1900. 

The  very  severe  gale  of  November  21,  1900,  however,  caused  some 
damage  to  the  parapet,  espjecially  at  the  outer  end.  This  damage  con- 
sists mainly  of  the  breaking  of  the  upper  ties,  and  the  consequent 
settling  of  the  3-inch  longitudinal  decking. 

In  formulating  plans  for  the  repair  of  the  damaged  work  it  was 
decided  to  make  some  material  changes  in  the  construction  of  the  par- 
apet. These  consisted  in  the  removal  of  the  3-inch  longitudinal  deck- 
ing and  the  substitution  of  a  6-inch  deck  laid  transversely;  the 
broken  ties  in  the  regular  tiers  to  be  raised  and  leveled  and  blocked 
up;  the  intermediate  ties  also  to  be  raised  and  leveled  and  a  6  inch 
by  12  inch  by  6  foot  timber  fish  plate  to  be  placed  under  the  centers. 

Two  rows  of  stringers,  6  inches  by  12  inches  by  20  feet,  to  be  laid 
lengthwise  the  work,  the  transverse  6-inch  decking  being  supported 
by  these  stringers  and  by  the  parapet  side  walls;  all  work  to  be  securely 
fastened  by  screw  and  drift  bolts.  Proper  plans  and  specifications 
having  been  drawn  up,  a  circular  letter  under  date  of  February  5, 1901, 
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was  sent  out  to  interested  contractors,  asking  for  proposals  for  doing 
this  work.  Two  bids  for  doing  this  work  were  received,  and  work 
was  let  to  Charles  A.  Dennis,  the  lowest  bidder,  and  a  contract  entered 
into  with  him  under  date  of  April  30,  1901,  the  work  to  be  completed 
within  ninety  days.  The  contractor  began  work  on  May  27, 1901,  and 
at  the  end  of  the  fiscal  year  901  linear  feet  of  the  breakwater  had  been 
redecked, 

SOUTH  HARBOR  SECTION,   TIMBER  ORIS  BREAKWATER. 

This  breakwater,  2,739  feet  long,  is  similar  in  construction  to  the 
Stony  Point  section,  with  the  exception  that  the  cribs  are  180  feet 
long  instead  of  60  feet,  as  those  of  the  latter.  The  trench  excavation 
was  begun  on  October  7,  1898,  the  trench  fiUing  November  19,  1898, 
and  the  first  crib  was  sunk  July  20,  1899. 

At  the  beginning  of  the  fiscal  year,  July  1,  1900,  there  was  1,682.2 
linear  feet  of  timberwork  fully  completed.  Measured  along  the  lake 
face,  the  length  is  1,658.2  feet.  The  additional  24  feet  of  the  timber- 
work  is  on  account  of  the  L  at  the  south  end,  extending  that  distance 
beyond  the  general  harbor  line.  The  completed  work  at  that  date 
comprised  8  sections,  each  a  trifle  over  540  feet  long,  and  1  section  36 
feet  long.  At  the  same  date  two  180-foot  timber  cribs  were  also  in 
position  and  ready  to  receive  the  superstructure.  By  August  31, 1900, 
720.3  linear  feet  more  had  been  completed,  being  all  of  section  4  and 
180  linear  feet  of  section  6. 

As  elsewhere  stated,  a  very  severe  gale  occurred  during  the  night  of 
September  11  and  the  morning  of  September  12,  1900,  following  closely 
upon  the  hurricane  which  wrecked  the  city  of  Galveston,  Tex.  This 
gale  did  considerable  damage  to  the  completed  work,  the  parapet  suf- 
fering mainly,  although  more  or  less  oamage  was  also  done  to  the 
middle  deck.  The  damage  consisted  in  the  breaking  of  the  ties,  the 
resulting  deformation  of  the  decking,  and  the  breaching  at  nine  points 
of  the  upper  timber  walls.  Some  damage  was  also  done  to  the  work 
under  construction  on  section  5,  about  150  linear  feet  of  the  structure 
being  forced  2  feet  out  of  line. 

The  damaged  part  on  this  latter  section  was  torn  out  at  once  by  the 
contractors-after  the  gale  and  repaired.  The  whole  timber  structure 
was  completed  on  October  27,  1900.  The  portion  under  construction 
at  the  time  of  the  gale  was  thereafter  strengthened  by  the  addition  of 
some  longitudinal  timbers,  blocks,  and  struts  placed  in  the  middle 
deck.  Immediately  after  the  gale  mentioned^  September  12,  1900, 
steps  were  taken  to  repair  the  damaged  portion  of  the  breakwater 
which  had  been  accepted  and  paid  for.  A  large  quantity  of  pine  lum- 
ber, 257,070  feet  B.  M.,  was  procured  from  flie  Mitchell  &  Rowland 
Lumber  Company,  of  Toledo,  Ohio,  which  was  shipped  to  Buffalo  by 
rail  and  lake. 

The  needed  bolts  for  the  repair  work  were  purchased  from  Weed 
&Co.,  of  Buffalo,  N.Y. 

A  floating  plant,  with  two  crews  and  working  force,  was  hired  from 
Hughes  Bros.  &  Bangs  under  emergency,  at  a  rate  of  $100  per  work- 
ing day. 

The  repair  work  was  being  duly  prosecuted,  when,  on  November  21, 
another  gale  occurred.  This  gale  was  of  unusual  violence,  the  wind 
blowing  at  the  rate  of  80  miles  an  hour  from  the  west.     Considerable 
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damage  was  done  to  the  superstructure  of  the  completed  work,  and 
more  especially  on  sections  1  and  2.  On  the  former  section  nearlr 
two  crib  lengths,  or  360  linear  feet,  and  on  the  latter  section  three  crib 
lengths,  or  640  linear  feet,  were  razed  almost  to  the  water's  edge.  On 
section  3  the  southern  half  was  badly  damaged,  as  also  about  two- 
thirds  of  the  middle  deck.  About  one-half  of  the  parapet  withstood 
the  gale  tolerably  well,  due  to  the  additional  longitudinal  timbers 
placed  there. 

On  section  4  the  entire  middle  deck  wad  razed  to  the  banquette  level. 
As  on  section  3,  the  parapet  withstood  to  some  extent  the  effect  of  the 
gale,  the  ties  having  been  spaced  3  feet  4  inches  centers  instead  of  5 
feet,  as  usual.  A  longitudinal  timber  had  also  been  placed  here.  On 
section  6,  150  linear  feet  was  badly  damaged,  while  tne  remaining  390 
linear  feet  suffered  comparatively  little  damage. 

The  cribs  upon  which  the  superstructure  was  built  suffered  no 
damage. 

The  timber  from  the  wrecked  work,  aggregating  several  hundred 
thousand  feet  B.  M.,  was  washed  ashore  on  me  shore  of  Lake  Erie 
between  Tifft  street  and  Stony  Point. 

This  gale,  together  with  the  inclement  stormy  winter  weather, 
caused  a  cessation  of  the  repair  work,  which  was  finally  closed  down 
on  December  7, 1900,  on  which  date  the  floating  plant,  with  crews  and 
working  force,  hired  from  Hughes  Bros.  &  Bangs  was  discharged. 
Upon  the  cessation  of  the  repair  work  a  small  force  of  men  and  t^ms 
was  employed  in  picking  up  such  of  the  wrecked  timber  on  the  shore 
of  Lake  Erie  as  would  prove  to  be  serviceable  in  other  work,  and  the 
same  was  transported  and  stored  on  the  timber-framing  yards  of 
Hughes  Bros.  &  Bangs,  at  Tifft  farm. 

The  residue  of  the  timber,  too  badly  damaged  for  building  purposes, 
was  sold  at  public  auction  on  January  22, 1901,  to  Mr.  George  W.  Jen- 
nings for  $100.  Soon  after  tbe  demolition  of  thQ  superstructure  of 
the  South  Harbor  section  several  plans  for  a  new  superstructure  were 
considered,  and  it  was  finally  decided  to  rebuild  the  same  with  con- 
crete. The  necessary  plans  and  specifications  were  at  once  prepared, 
and  under  date  of  January  25, 1901,  proposals  for  building  1,800  linear 
feet  of  concrete  superstructure  were  invited,  to  be  opened  Februarv 
25,  1901.  In  answer  to  this  advertisement  seven  bids  were  received, 
all  of  which  were  rejected. 

New  bids  for  the  work  were  asked  for  under  date  of  March  21, 
1901,  to  be  opened  April  5,  1901.  On  this  date  four  bids  were 
received,  of  which  that  of  the  Buffalo  Dredging  Company,  of  Buffalo, 
N.  Y.,  was  the  lowest.  The  work  was  let  to  this  firm  on  April  10, 
1901,  the  same  to  be  completed  on  or  before  December  1,  1901.  This 
work  is  now  in  progress. 

GONORETE  SUPEBSTBUCTURE  ON  OLD  BREAKWATER. 

This  work  consisted  in  removing  the  old  timber  superstructure  to 
2  feet  below  mean  lake  level  on  the  1,015  feet  of  breakwater  between 
the  concreted  sections,  from  stations  19+10  to  29+25,  and  replacing  it 
with  concrete.  The  Buffalo  Dredging  Company  did  the  work,  under 
contract  dated  May  31,  1899. 

Work  first  began  on  June  6, 1899,  as  stated  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1899,  page  3105,  and  was  completed  on 
October  28,  1900.    For  a  full  description  of  methods  of  work  and 


Digitized  by  VjOOQIC 


APPENDIX  B  B — ^REPOBT   OP   MAJOR   8YMON8.  3315 

plant  used,  see  Annual  Report  of  the  Chief  of  Engineers  for  1900, 
pa^e  4125. 

At  the  beginning  of  the  fiscal  year,  July  1,  1900,  only  358.7  linear 
feet  of  the  new  superstructure  had  been  completed.  On  the  remain- 
ing 656.2  linear  feet  the  old  superstructure  had  been  partially  removed 
throughout  the  whole  length;  71  concrete  blocks  had  been  set  in  the 
parapet,  and  the  parapet  walls  of  mass  concrete  had  been  laid  on  the 
first  three  sections  at  tne  north  end.  No  decks  had  been  laid  nor  any 
blocks  set  in  the  banquette.  The  work  suffered  no  serious  interrup- 
tions during  the  season,  although  high  southwest  winds  prevailed  dur- 
ing Juljr  and  a  part  of  August;  but  there  was  enough  calm  weather 
to  oermit  the  setting  of  the  lake  face  blocks  and  laying  of  the  lake 
walls,  and  the  remaining  blocks  and  mass  concrete  could  be  laid  in 
ordinarily  rough  weather.  Nearly  all  of  the  month  of  October  was 
consumed  in  laying  the  mass  concrete  on  the  ice  breaker,  as  this  work 
could  be  done  only  in  perfectly  calm  weather. 

The  last  concrete  was  placed  on  October  25,  and  the  last  work,  which 
consisted  of  fitting  and  placing  concrete  manhole  covers,  was  done  on 
October  28, 1900. 

As  stated  in  the  last  annual  report,  the  cribs  north  of  the  ice  breaker 
were  in  very  bad  condition,  ana  several  of  them  were  badly  broken 
and  many  timbers  washed  away.  It  was  found  necessary  to  drive  62 
piles  on  the  lake  side  to  secure  a  good  foundation  for  the  blocks.  For 
a  distance  of  45  feet  on  sections  16  and  17  the  blocks  on  the  lake  side 
were  set  directly  on  the  stone  filling  and  riprap.  The  riprap  here  was 
very  heavy,  and  was  thought  would  furnish  sufficient  protection  to 
the  stone  foundation.  The  lake  side  of  the  crib  at  this  point  seemed 
to  be  all  gone.  A  few  of  the  cross-ties  were  found  in  place,  but  most 
of  them  were  drawn  out  several  feet  or  gone  entirely.     All  of  the  old 

J>iles  found  along  the  lake  face  were  sawed  off  and  used  for  block 
oundation  wherever  possible. 

An  examination  of  the  harbor  side  showed  that  the  superstructure 
on  crib  No.  18,  on  sections  18  and  19,  overhung  the  crib  from  4  to  6 
feet.  It  was  found  that  the  crib  projected  on  tne  lake  side  from  6  to 
8  feet  outside  the  face  of  the  superstructure,  and  was  evidently  set  that 
much  out  of  line  or  some  subsequent  storm  had  shifted  it.  At  the  north 
end  of  the  crib  for  about  15  feet  the  superstructure  was  supported  on 
piling^  but  for  the  remaining  40  feet  tnere  was  no  support  outside  of 
the  cnb  wall.  A  row  of  new  oak  and  hickory  piling  was  driven  to 
rock  along  the  face  of  the  superstructure,  and  a  6  by  12  inch  white- 
oak  cap  driftbolted  on  top  ana  secured  to  the  crib  by  i  by  6  inch  iron 
straps.  Header  blocks  4  by  5  by  10  feet  were  set  here,  the  front  end 
resting  on  the  pile  cap  and  the  back  end  on  the  crib  filling,  with  suffi- 
cient mp  to  prevent  settlement  in  case  the  old  floor  in  the  overhanging 
superstructure  should  give  way.  For  about  70  feet  lust  south  of  tnese 
header  blocks,  on  sections  17  and  18,  the  blocks  overhung  the  crib  face 
from  12  to  18  inches,  and  it  was  deemed  advisable  to  reenf orce  the  ban- 
quette deck  here  and  secure  the  blocks  to  it.  The  deck  was  made 
about  2i  feet  thicker  than  the  plans  called  for  and  each  block  was 
secured  to  it  by  two  li-inch  square  rods,  which  were  fastened  to  the 
lifting  eyes  in  the  top  of  the  block,  and  the  other  end,  which  consisted 
of  an  eye  and  3-foot  driftbolt  through  it,  was  molded  into  the  mass 
concrete  of  the  deck.  This  made  the  harbor  face  blocks  and  the  ban- 
quette deck  practically  a  monolith. 
The  piles  in  the  old  pile  protection  along  the  harbor  face  of  the  ban- 
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quette  were  sawed  off  8  inches  below  giude  and  a  cap  made  of  two 
pieces  of  4  by  12  inch  oak  was  driftbolted  on  the  top.  Where  deemed 
necessary  this  cap  was  secured  to  the  cribs  with  i  by  6  inch  iron  straps. 
The  crib  timbers  were  also  built  up  to  grade  behind  this  cap. 

For  about  27  feet  on  sections  10  and  11  on  the  short  tangent  between 
angles  in  harbor  face  line  no  crib  was  found  near  the  line  of  piles;  so 
the  cap  and  piles  were  tied  back  with  IJ-inch  rods  to  a  row  of  old 
piling  near  the  middle  wall  blocks.  Large  stone  was  filled  in  next  to 
the  piles  to  secure  the  fillings  the  blocks  resting  only  on  the  piles  and 
filling  stone. 

A  very  severe  ^le  swept  over  the  lake  on  the  night  of  September 
11,  1900.  The  wind  attained  a  velocity  of  78  miles  per  hour,  and  the 
water  rose  to  5.6  feet  above  mean  lake  level.  No  damage  was  done  to 
the  concrete  in  place.  Several  manhole  covers  were  washed  into  the 
harbor  and  lost,  and  500  to  600  cubic  j^ards  of  crib  filling  stone  was 
washed  out,  principally  from  the  ice  breaker.  Enough  stone  remained, 
however,  to  complete  the  work.  The  concrete  forms  were  badly  dam- 
aged. 

A  severe  gale  on  the  night  of  October  17  washed  out  about  10  cubic 
yards  of  concrete  from  section  1  on  the  ice  breaker  (47  feet  of  south 
end)  which  was  laid  only  the  day  before.  Practically  all  washed  out 
was  along  the  lake  face,  and  fortunately  it  was  taken  out  down  to  the 
top  of  the  blocks,  so  but  little  cutting  was  necessary  in  repairing 
it.  The  granolithic  and  top  surfacing  of  the  remainder  of  the  deck 
was  washed  out  from  1  to  5i  inches  deep.  This  was  again  finished  off 
with  a  mixture  of  sand  and  cements,  and  at  the  present  writing  it  shows 
no  cracks  or  inclination  to  scale  after  weathering  the  winter. 

It  was  deemed  advisable  to  secure  the  manhole  covers,  as  the  storm 
of  1899  blew  out  several,  and  the  ^le  of  September  11, 1900,  misplaced 
several  more.  A  toggle  of  an  iron  bolt  and  an  oak  crosspiece  was 
used  for  that  purpose.  An  iron  drift  bolt  was  used  in  place  of  the 
oak  piece  on  the  banquette. 

The  following  table  gives  the  cost  of  the  extra  material  and  labor 
which  was  not  included  in  the  contract,  but  was  found  necessary  to 
properly  prepare  and  protect  the  foundation  for  the  superstructure: 

Extra  maieriaJ^  and  labor. 

Building  stairs  and  dressing  off  concrete $122. 50 

Excavating  trenches  and  fixing  manholes 1 14. 80 

Capping  old  piles  and  driving  new  piles  in  foundation 1, 221. 87 

1 , 6t50  f ee t  oak  piles,  at  25  cents 387. 50 

392  feet  B.  M.  lumber,  at  $35 13.72 

4,139  i^ounds  iron  bolts  and  rods,  at  6  cents 248. 34 

70  cubic  yards  riprap  stone,  at  $2 140. 00 

Total 2,248.73 

Total  cost  of  the  work  is  given  below: 

Removing  1,015  linear  feet  of  old  superstructure,  at  $6.75 6, 851 .  25 

11,780  feet  B.  M.  of  new  hemlock  timber,  at  $24  per  M i:82.  72 

9,294.5  cubic  yards  concrete,  at  $6.64 61, 715. 49 

222  tons  new  stone  for  crib  foundation,  at  66  centa.. 146. 52 

Timber  crib  filled  and  complete  in  place * 1, 475. 00 

42  manhole  covers,  at  $1.25 52.50 

19  mooring  rings,  at  $30 570.00 

Total 71,093.48 

Extra  cost  as  given  above 2, 248. 73 

Grand  total 73,342.21 
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OONORETE  SUPERSTRUCTURE  OP  SOUTH  PIER. 

This  work  consists  in  removing  the  old  stone  banquette  for  10  feet 
back  from  its  face  to  a  depth  of  2i  feet  below  mean  lake  level  fot  its 
entii-e  len^h  of  1,400  feet,  and  replacing  the  same  with  concrete  and 
covering  tne  remainder  of  the  old  stone  &knquette  back  to  the  face  of 
the  parapet  with  a  layer  of  concrete.  The  work  is  being  done  by  the 
Buffalo  Dredging  Company  under  contract  dated  July  24,  1900. 

Operations  began  on  August  27,  1900,  on  removing  the  old  stone 
banquette.  The  making  of  concrete  blocks  began  on  October  26,  and 
the  removal  of  the  old  pile  protection  on  October  31.  During  the  fall  of 
1900, 150  linear  feet  of  old  pile  protection  was  partially  removed,  1,100 
cubic  yards  of  stone  was  removed  from  the  old  banquette,  17  old  piles 
were  arawn,  10  new  piles  were  driven,  not  .cut  on,  and  60  concrete 
blocks  were  made.  Work  was  abandoned  for  the  season  on  November 
30  on  account  of  cold  weather. 

Work  was  resumed  tiiis  spring  on  April  25.  On  June  1  no  work 
had  been  done  except  on  the  pile  protection.  A  total  of  550  linear 
feet  of  the  old  pile  cap  has  been  removed,  425  feet  of  the  old  piles  have 
been  tested,  and  new  piles  driven,  all  ready  to  cut  off  to  receive  the 
steel  cap.  Two  hundred  and  eighty-four  new  piles  have  been  driven, 
all  in  the  above  stretch. 

Examinations  showed  that  very  few,  if  any,  of  the  old  piles  were 
long  enough  to  reach  bed  rock,  so  most  of  them  have  been  arawn  and 
new  piles  driven  in  their  place.  Considerable  difficulty  is  experienced 
in  driving  the  piles  in  sumciently  good  line  to  receive  the  steel  capj  on 
account  of  the  lar^e  stone  and  bowlders  in  the  bottom.  The  original 
plans  called  for  a  line  of  sheet  piling  inside  the  other  piles,  but  this 
was  abandoned  as  not  feasible  on  account  of  the  character  of  the  bot- 
tom. The  regular  piling  is  being  driven  as  closely  together  as  possi- 
ble so  as  to  retain  the  stone  filling. 

A  circular  saw  is  being  fitted  up  to  cut  the  piles  off  below  water. 
This  saw  is  attached  to  the  pile-driver  scow  isind  is  driven  bv  the 
driver's  engine.  It  is  nearly  ready  for  use  and  is  expected  to  do  the 
work  very  rapidly  and  well.  As  soon  as  this  machine  begins  opera- 
tions the  derricks  and  ^mixers  are  all  ready  to  follow  it  up  ana  the 
work  will  be  pushed  until  finished. 

GARB  OF  PUBMO  PROPERTT. 

The  inspection  steamer  Gen.  John  M,  Wilson  was  on  duty  throughout 
the  year.  On  May  10, 1901,  a  new  propeller  was  fitted  to  it,  the  old 
one  having  become  broken. 

OCCUPATION  OF  THE    UNITED  STATES  NORTH  PIER  BT  THE  DELAWARE, 
LACKAWANNA  AND  WESTERN  RAILROAD  COMPANY. 

This  pier  is  the  only  one  of  the  Government  harbor  works  perma- 
nently occupied  by  corporations  or  private  parties. 

The  occupancv  was  begun  in  1878.  A  history  of  this  occupancy  and 
copies  of  official  documents  relating  thereto  are  given  in  the  Report 
of  the  Chief  of  Engineers  for  1889,  pages  2373-2383,  and  in  the  report 
for  1898,  page  2776  et  seq. 

REMARKS. 

The  progress  of  the  work  on  the  breakwater  extension  has  not  been 
as  rapid  as  desired  by  this  office,  or  as  called  for  by  the  contract  obli- 
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gations.  At  the  same  time  it  is  recognized  that  in  a  work  of  the  mag- 
nitude of  this,  with  new  and  hitherto  untried  features,  and  with  the 
necessity  for  procuring  materials  in  enormous  quantities,  much  allow- 
ance must  be  made  for  experiments  for  getting  suitable  plant,  open- 
ing quarries,  etc. 

The  close  of  the  fiscal  year  1901  finds  the  work  progressing  with 
great  rapidity  in  every  department.  The  contractors  have  added  to 
their  plant  until  it  is  apparently  sufficient  and  suitable;  the  quarries 
have  Deen  opened  fully  and  have  turned  out  remarlbibly  well,  the 
stone  procured  from  them  being  of  excellent  quality,  of  very  large  size 
and  perfect  in  shape.  There  are  sent  herewith  15  photographs  illus- 
tratmg  diflFerent  features  of  the  work. 

ESTIMATES. 

New  construction. — On  the  1st  of  July,  1901,  the  amount  of  funds  on 
hand  for  construction  of  the  new  breakwater,  after  deducting  indebt- 
edness, is  $660,000. 

It  is  estimated  that  the  contractors  will  earn  during  the  fiscal  year 
ending  June  30,  1902,  the  sum  of  $480,000,  and  that  the  engineering 
and  office  expenses  connected  with  the  work  will  be  $30,000,  making 
a  total  of  $510,000  to  be  expended  for  construction  during  tiie  year, 
leaving  on  hand  for  construction  July  1, 1902,  $150,000. 

It  is  further  estimated  that  the  amount  which  will  be  earned  by  the 
contractors  under  the  continuing  contract  for  the  Buffalo  breakwater 
extension  during  the  fiscal  year  ending  June  30, 1903,  will  be  $220,000, 
and  that  the  necessary  engineering  and  office  expenses  will  be  for  the 
same  period  $30,000,  to  which  add  $100,000  retained  percentages  which 
will  be  due,  making  $350,000  in  all,  leaving  $200,000  as  the  amount 
which  should  be  provided  in  the  next  sundry  civil  bill  for  the  new 
work  authorized  by  the  act  of  June  3,  1896. 

Mcmit€n(jmGe.—(jn  July  1,  1901,  the  amount  of  funds  on  hand  for 
maintenance  is  $75,000.  It  is  estimated  that  it  will  be  necessary  to 
expend  for  repairs  to  breakwater  and  piers  during  the  fiscal  year  end- 
ing June  30,  1902,  the  sura  of  $70,000,  leaving  an  estimated  balance 
on  hand  for  maintenance  July  1,  1902,  of  $5,0Q0. 

It  is  estimated  that  during  the  fiscal  year  ending  June  30,  1903, 
$30,000  will  be  required  for  maintenance,  leaving  $25,000  to  be  appro- 
priated. 

Money  statemerU. 

July  1, 1900,  balance  unexpended $742,683.17 

Amount  appropriated  by  sundry  dvil  act  approved  Much  3,  1901 400, 000. 00 

1,142,683.17 
June  30, 1901,  amount  expended  during  fiscal  year 382,184.46 

July  1, 1901,  balance  unexpended 760,398.71 

July  1,  1901,  amount  covered  by  uncompleted  contracts 919, 628. 66 

Amount  (estimated)  required  for  completion  of  existing  project 343, 606. 00 

Amount  that  can  be  profitablv  expended  in  fiscal  year  ending  June 
30,  1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement $200, 000. 00 

For  maintenance  of  improvement 25,000.00 

226,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
^    4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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Statement  of  aUotmenU  and  appropriations  made  for  improving  harbor  ai  Buffalo^  N.  F., 
from  May  fS6,  18£6^  to  the  present  time. 


May  26,1826 115,000.00 

May  19,1828 34,206.00 

April  23, 1830 16,488.00 

March2,1831 12,900.00 

July  3,1832 10,300.00 

March  2,1833 31,700.00 

June  28, 1884 20,000.00 

July  7, 1838 68,600.00 

June  11,1844 40,000.00 

August  30, 1852 14,000.00 

March3,1853 349.05 

March  2, 1856 ..  452.32 

June  28,1864 15,000.00 

July  2, 1864 37,500.00 

June  23,1866 131,000.00 

March2,1867 100,000.00 

April  10,1869 89,100.00 

July  10,1870 80,000.00 

March8,1871 100,000.00 

June  10,1872 75,000.00 

March  3, 1873 75,000.00 

February  23, 1874 20,000.00 


June  23, 1874 $75,000.00 

March  3, 1875 100,000.00 

August  4,1877 85,000.00 

June  18,1878 80,000.00 

March3,1879 100,000.00 

June  14,1880 90,000.00 

March  8, 1881 90,000.00 

August  2,1882 125,000.00 

July  6,1884 100,000.00 

August  5, 1886 112,500.00 

August  11, 1888 225,000.00 

September  19, 1890 300, 000. 00 

July  13, 1892 300,000.00 

August  18, 1894 70,000.00 

June  4,1897 481,250.00 

July  1,1898 489,746.00 

March3,1899 '485,498.00 

March  3, 1899 75,000.00 

March  3,1901 400,000.00 

Total 4,709,489.37 


CONTRACTS  IN  FOBGB. 

OynJtradfor  extension  of  breakwater  and  sand-catch  pier  at  Buffalo y  N.  T,  * 


Rates. 

Name  azkd  address  of 

Rubble  mound. 

Timber  crib. 

contractor. 

Rubble 
stone. 

Cap- 
ping 
stone. 

Gravel. 

Exca- 
vation. 

Gravel. 

Foun- 
dation 
stone. 

Timber 
cribs. 

Mooiv 

ing 
cleats. 

Mooring 
posts. 

Hughes  Bros.  A  Bangs, 
Syracuse.  N.  Y 

Per  ton. 
to.  80 

Per  ton. 
$1.25 

Per 

ai.  yd. 

80.13 

Per 

cu.yd. 

10.18 

Per 

cu.  yd. 

80.13 

Per  ion. 
80.80 

Per 
lin.fl, 
892.37 

Each. 
86.00 

Each. 
836.00 

Rates. 

Date  of 
approval. 

Date  of 
com- 
mence- 
ment. 

Name  and  address  of 

Sand-catch  pier. 

Date  of 

ezpira- 

Uon. 

contractor. 

FUes. 

Waling. 

Tie 
rods, 
etc. 

Pile 
shoes. 

Stone 
filling. 

Hughes   Bros.   &  Bangs, 
Syracuse,  N.  Y 

Each. 
«U.OO 

Per  tin.  Jl. 
90.25 

PerO). 
90.2h 

Each. 
80.25 

Per  cu.yd. 
81-06 

1897. 
Feb.  19. 

1897. 
Mav  19. 

1902. 
Dec.  81. 

Contradtfor  stone  delivered  in  Canada  for  breakwater  at  Buffalo ,  N.  Y. 


Rates. 

Date  of  ap- 
proval. 

Date  of  com- 
mencement. 

Daieof 
expiration. 

Name  and  address  of  contractor. 

Rubble 
stone. 

Capping 
stone. 

Hughes  Bros.  A  Bangs,  Syracuse,  N.  Y. 

Per  ton. 
80.60 

Per  ton. 
$1.00 

Feb.  19,1897 

May  19,1897 

Dec.  31,1902 
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CknUradfoT  stone  trangportedfrom  Canada  for  breakwater  at  Buffalo,  N.  F. 


Rates. 

Date  of  ap- 
proval. 

Date  of  com- 
mencement 

Date  of 
ezpUatioiL 

Name  and  address  of  contractor. 

Rubble 
stone. 

Capping 
stone. 

Hughes  Bros.  &  Bangs,  Syracuse,  N.  Y. 

Parton. 
10.20 

Per  ton. 
10.25 

Feb.  19,1897 

May  19,1897 

Deo.  81,1902 

Supplementai  contract  for  furnishing  stone  from  Canada  wkichy  under  original  oontracty 
was  to  he  furnished  from  (he  United  States, 


Name  and  address  of  con- 
tractor. 

Rates. 

Date  of  ap- 
proval. 

Date  of  com- 
mencement. 

Date  of 
expiration. 

Huhges  Bros,  it  Bangs,  Syra- 
cuse, N.Y. 

• 

5  cents  per  ton  to  be  de- 
ducted from  original  con- 
tract price. 

liay  14,1898 

May  14, 1808 

Deo.  81, 1902 

Contract  for  repairing  deck  of  brpakwater.  Stony  Point  section. 


Rates. 

Dat«  of  ap- 
proval. 

Date  of  com- 
mencement 

• 

Name  and  address  of  con- 
tractor. 

Repair-' 
ingdeck. 

New 

stone 

filling  in 

parapet. 

Repair- 
ing crosB- 
tlea. 

Date  of 
expinttlon. 

Chas.  A..  Dennis,  Buffalo,  ^Perlin.Jl. 

N-Y-; j     »i-^ 

Per  tan. 
80.25 

Each, 
85.00 

May  9,  1901 

May  27,1901 

Sept  11. 1901 

Contract  for  new  concrete  superstructure  on  breakwater  at  Buffalo,  N,  Y, 


Rates. 

1 

o 

d 
« 

Name  and  ad- 
dress of  oon- 
tractor. 

i 
1 

1 

1 

1 

f 

1 

j 

11 

?. 

"i 

1 

g 

8 

1 

1 

■s 

•s 

■s 

' 

Sa 
M 

1 

1 

21 

1 

8 

1 

1 

5 
& 

1 

Lin. 

Thxnu. 

Un. 

Cu. 

ou. 

Cu, 

St. 

Jt.h.m. 

ft. 

yd. 

Tbn. 

1^. 

yd. 

Each. 

Each, 

Buffalo  Dredg- 

ing Company, 
Buffalo,  N.Y.  $12.00 

8100 

80.25 

81.00  80.80 

810.00 

89.40 

85.00 

866.00 

1901, 
April  80. 

1901, 
May  10. 

De^ 

Contract  for  new  concrete  superstructure  on  south  pier  at  Buffalo,  N.  Y. 


Riites. 

Name  and  address 
of  contractor. 

i 

is 

s 

1? 

M 
o 
o   . 

If 

o 

> 
C 

Id 

1 

t 

. 

g-ofl 

r 

08 

1 

s 

1 

03 

1 

TTtotw. 

Cu.yd. 

Lin,Jt 

/!.5.m. 

Iin.yt 

JEacA. 

Each. 

£^mA. 

L6. 

u>. 

Lin,JL 

The  Buffalo  Dredg- 

ing Company,  Bul- 

«1.7S 

81.60 

860.00 

82.50 

81.50 

18.26 

82.00 

80.06} 

80.08 

80.9) 
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Omtradfor  new  concrete  mpentructure  on  south  pier  at  BxiffalOf  N.  Y. — Ck)ntiniied. 


Rates. 

1 

g 

Name  and  address 

II 

S3 

1 

a 

i 

1 

of  contractor. 

i 

2 

u 

o 

f 

•s 

Xb. 

Each. 

Cu.yd. 

Ou.yd. 

<M.yd, 

Lb. 

(hi.tfd. 

The  Buffalo  Dredsr- 

ffi°?^r;.^!^: 

to.  06 

$1.90 

17.40 

96.85  til.  00 

90.07 

90.20 

1900, 
Aug.  10. 

1900, 
Aug.  27. 

1901, 
Aug.  27. 

OOMHERCIAL  STATISTIOB  OF  BUFFALO  HARBOB,   MEW   YORK. 

[Gompfled  from  records  fomlshed  by  collector  of  customs  and  from  annual  reports  of  the  Merchants' 

Exchange  of  Bufltao,N.Y.] 

Arrivah  and  departures  of  vessels  for  the  year  ending  December  SI,  1900. 


Arrivals  from— 

Departures  to-~ 

Home  porte. 

Foreign  ports. 

Home  ports. 

F6reign  ports. 

Num- 
ber. 

Tonnage. 

Num- 
ber. 

Tonnage. 

Num- 
ber. 

Tonnage. 

Num- 
ber. 

Tonnage. 

Steam 

8,283 
612 

4,028,680 
892,898 

975 
825 

107,671 
217,022 

8,801 
549 

4,651.809 
408,804 

.     868 
810 

90,876 
209,623 

Sail  and  haiges 

Total 

8,745 

6,016,628 

1.200 

324,593 

8,850 

6,060,118 

1,178 

299,999 

Total  arrivals  and  departures: 

Vessels 9,973 

Tonnage 10,701,228 

Increase  in  tonnage,  1900  over  1899 220,186 

Amount  of  revenue  collected,  year  ending  December  31, 1900 9678, 684. 96 

Value  of  imports:  a 

ByUke 9472,443.00 

By  rail 2,848,606.00 

Value  of  exports:  a  

By  like 186,609.00 

By  rail 14,412,450.00 


92,821,048 


Inndled  tonnage,  port  of  Buffalo,  1900,  gross  tons,  135, 999.    Greatest  draft  of  Teasels,  18  feet. 

Receipts  by  lake. 


14,699,060 


(Tons  of  2,000  pounds.] 


Arttolea. 


1895. 


1896. 


1897. 


1898. 


1899. 


1900. 


Barley 262,997 

Com 1,089,800 

Com  meal 2,242 

Flour I  870,230 

Oats 365,700 

Rye A.'  24,405 

Wheat 1,417,680 


Flaxseed. 

Feed 

Malt 

Oatmeal 

Pease 

Oilcake 

Seeds 

Broom  com . 
Hoqpt 


106,770 

117.880 

8,551 

1,596 

4.780 

18.530 

M6 

80 


897,665 

1,258,184 

19,062 

1,038,418 

641,720 

122.343 

1,&48,824 

251,190 

149,134 

704 

8,284 

4.786 

1,692 

7,518 

1.180 

50 


849,126 

1,498,227 

40,456 

1,244,062 

1,026,250 

200,380 

1,714,709 

154,542 

172,344 

67,008 

5,214 

10,279 

25,817 

7,788 

1,090 

55 


284,834 

1,988,697 

7,467 

1.033.536 

788,170 

190,878 

2,612,373 

161,128 

188,064 

11,930 

2,497 

7,909 

11,587 

8,524 

876 


362,608 

1.628,669 

7,447 

881,010 

422,790 

77,906 

1,446,974 

209,523 

220,476 

8,279 

2.775 

6,000 

17,682 

12,775 

476 


240,835 

1,799,128 

6,186 

1,062,932 

448,114 

89,385 

1,421,004 

190,271 

198,209 

4,114 

1,756 

5,100 

7,982 

8,044 

60 


a  Includes  port  of  Tonawanda,  embraced  in  Builklo  Creek  difitrlok 
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Beceipts  by  lake — Continued. 
[Tons  of  2,000  pounds.] 


Articles. 


1B96. 


1896. 


1897. 


1896. 


1899. 


1900. 


Lumber 

Timber 

Laths 

Shinsrles 

Posts 

Ties 

Staves 

Stave  bolts 

Copper 

Copper  mAtte . 

Iron  ore 

Pig  iron 

Lead,  plf 

Spelter  plates . 


Msh 

Glucose 

Hay 

Laid 

Pork 

Soap 

Starch 

Wool 

Cement 

Oil 

Paper 

Pelts 

Potatoes 

Rags  and  rubber 

Raisins  and  canned  goods . 

Tallow 

Whisky 

Headings 


404,701 

144,885 

1,2S0 

11,110 

2,701 

10,049 

480 

3,142 

83,090 

27,475 

500,994 

38,122 

16,877 

6,855 

238 

4,742 

22,982 

1,300 

16,895 

262 

273 

800 

8,167 


862,500 

68,181 

1,052 

12,479 

780 

14,965 

778 

6,085 

102,180 

42,810 

448,078 

18,935 

81,328 

10,860 

200 

8,935 

109,686 

18,896 

45,897 

3,412 

1,085 

2,410 

5,772 


888,250 

125,863 

1,272 

18,248 


821,581 


17,147 

847 

8,869 

117,447 


1,864 
18,859 
104 
20,775 
8,640 
2,219 
94,390 


408,000 

26,114 

882 

15,884 

250 

10,000 

1,148 

8,258 

94,910 


580 


11,955 
1,470 


1,185 


1,222 
10 


976 

14 

6,523 

146 

716 


609,628 

88,101 

15,884 

6,097 

850 

4,158 

115,808 

10,772 

42,000 

8,885 

1,422 

2,615 

8,000 

808 

2,186 

575 

1,446 

8,666 

1,582 

866 

5,441 

431 

1,745 


811,878 

22,486 

25,287 

4,442 

209 

14,812 

60,188 

8,185 

16,881 

344 

659 

1,206 

1,680 


1,240,179 
26,797 
23,228 
14,392 


5,073 

65,169 

656 

17,180 

846 

611 

1,411 

6,234 


654 
279 
150 
761 
1,726 


487 
680 
24 
404 
979 


2,8iV 

205 

8,220 


2,185 


Total. 


5,581,422 


6,864,108 


8,062,151 


8,474,765 


7,161,166 


292,689 

9,218 

172 

15,295 

125 

19,275 

2,050 

2,203 

109,704 


1,861,121 
80,806 
10,519 


7,204 

68,225 

351 

22,995 

1,252 

8,466 

768 

4,816 


144 
22 
44 

28 

968 

8,962 

2,658 


7,425,876 


Receipts  by  lake,  in  tons  arid  percentages,  during  the  ccUendar  years  1899  and  1900, 


1899. 


1900. 


Qrain,  flour,  malt,  and  seed 

Lumber  and  timber  proUuets  . 

Ores  and  metiils 

Miscellaneous 


Tbns. 
6,199.290 

4fiO,  -IRl 
1,399,506 

101,889 


Total ;    7,161,166 


I^  cent, 
72.60 

6.43 
19.54 

L48 


Tons. 
5,453,120 
-   886,774 
1,524,590 

111,892 


100.00 


7,425,876 


Per  cent, 
73.48 

4.68 
20.58 

L61 


100.00 


Shipments  by  lake. 
[Tons  of  2,000  pounds.] 


Articles. 

1895. 

1896. 

1897. 

1896. 

1899. 

1900. 

Coal 

2,620.708 

78. 76t) 

100,362 

2,400,068 
94,466 
94,134 

2,234,329 
115,407 
112,110 

2,455,191 
212,  (p 
109,058 

2,815.165 

214,124 

82.  ;«9 

33.899 

269.964 

1,826,091 
472,870 

Cement  and  plaster 

Salt : 

82,199 

Railroad  iron 

13  487 

Sugar 

192,004 

2ii,384 

224,207 

238,162 

895,886 

Total 

2,991,900 

2,800,052 

2,686,053 

3,014,480 

8,415,491 

2,790,533 
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Shipments  by  lake  in  tons  and  percentages  during  the  calendar  years  1899  and  1900. 


Articles. 

1899. 

1900. 

Tona. 

Per  cent. 

Tons. 

Percent 

Coal...  .          

2,815,165 
214, 124 
116,238 
269.964 

82.42 
6.27 
3.41 
7.90 

1,826,091 

472,870 

95,686 

395,886 

66.44 

Cement  and  plMt^^r.  ...,.,^-,-.-,, ^ 

16.95 

Salt,  etc '. 

3.48 

Sucar • 

14.18 

^tal  

8,415,491 

100 

2,790,538 

100 

The  following  statistics  of  the  canal  commerce  of  Buffelo  are  also  compiled  from 
the  report  of  the  Buffalo  Merchants*  Exchange: 


Canal  clearances 

Tonnage  of  freight  coming  to  Buffalo 

Tonnage  of  freight  leaving  Buffalo 

Number  of  steamers  and  canal  boats  navigating  from  Buffalo  on  the  canal  (about). 
Average  freight  rate,  Buffalo  to  New  York,  for  wheat  per  bushel 


1900. 


3,421 

365,725 

522,593 

700 

10.025 


The  following  gives  the  canal  clearances  for  the  last  twelve  years: 


1889 6,865 

1890 6,429 

1891 6,312 

1892 5,460 

1893 7,725 

1894 :.  6,621 


1895. 
1896. 
1897, 
1898. 
1899. 
1900. 


4,546 
5,788 
4,609 
4, 169 
3,753 
3,421 


For  comparison,  the  following  statement  of  the  last  five  years  is  given: 


Articles  received  by 
canal. 

Articles  ht 

nt  by  canal. 

Flour 
sent 

Grain  sent. 

. 

Quantity.  |       Value. 

Quantity. 

Value. 

1896 

398, 191 
377.679 
850.409 
341,736 
865,725 

835,636,664 
37,166,685 
81,943.284 
30,756,240 
18,286,250 

Tow. 
1,172,552 
830.:^ 
764,998 
691,484 
522,593 

931,606,128 
18,402,447 
19,515,099 
15,211,518 
11,497,046 

Beards. 
64,550 
15,414 
None. 
None. 
5,740 

Bwhde. 
85,709,258 

1S97 

m  430, 601 
^296,458 

18i)8 

1899 

21,144,762 

1900 

15,891,271 

Assuming  that  the  number  of  arrivals  of  canal  boats  equaled  the  number  of  clear- 
ances, the  grand  total  of  the  commerce  of  Buffalo  carried  on  by  lake,  river,  and  canal 
for  the  seasons  of  1899  and  1900  is  as  follows: 


By— 

Anlvals  and  de- 
partures. 

Receipts  of  freight 

Shipments  of  freight 

1899. 

1900. 

1899. 

1900. 

1899. 

1900. 

Lake  and  river. 

10,417 
7,506 

9,978 
6,842 

7,161,166 
841,736 

7,426,874 
365,725 

8,415,491 
691,484 

2,790,588 

Canal 

522,598 

Total 

17,923 

16,816 

7,602,902 

7,791,601 

4,106,925 

8,313,126 

Total  receipla  and  shipments,  1899,  11,609,827  tons;  1900,  11,104,727  tons.  The 
amount  of  wheat  and  breadstuffs  going  east  by  canal  in  1895  was  the  lowest  for  many 
years,  and  the  canal  freights  were  the  lowest  ever  known,  the  average  rate,  Buffalo 
to  New  York,  for  wheat  and  com  ha  vine  been  only  2.2  cents. 

The  business  on  the  canal  picked  up  auring  1896,  but  it  has  gradually  decreased 
since  to  nearly  the  amounts  of  freight  and  rates  of  carriage  reached  in  1895. 
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R  R  4. 

IMPROVEMENT  OF  BUFFALO  ENTRANCE  TO  ERIE  BASIN  AND  BLACK 
ROCK  HARBOR,  NEW  YORK. 

The  first  appropriation  for  this  work  was  made  in  the  river  and  har- 
bor act  of  March  3,  1899. 
The  language  of  the  law  referring  to  this  item  is  as  follows: 

For  improvexnent  of  the  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor, 
New  York,  fifty  thousand  dollars:  Provided^  That  a  contract  or  contracts  may  be 
entered  into  by  the  Secretary  of  War  for  such  materials  and  work  as  may  be  neces- 
sary for  the  completion  of  said  project,  in  accordance  with  the  recommendation  of 
the  Secretary  of  War,  House  Document  Numbered  Seventy-two,  Fifty-fifth  Congress, 
first  session,  to  be  paid  for  as  appropriations  may  from  time  to  time  be  made  by 
law,  not  to  exceed  in  the  aggregate  one  hundred  and  ninety-eight  thousand  one 
hundred  and  thirteen  dollars  and  eighty  cents,  exclusive  of  the  amount  herein 
appropriated. 

A  full  description  of  the  locality  and  a  discussion  of  the  project  for 
the  work  is  printed,  with  map,  in  House  Document  No.  72,  Fifty -fifth 
Congress,  first  session,  and  in  the  Report  of  the  Chief  of  Engineers  for 
1897,  pages  3246  et  seq. 

PROJECT  FOR  IMPROVEMENT. 

Briefly  stated,  the  project  for  improvement  is  to  build  a  breakwater 
2,200  feet  long,  covering  and  protecting  the  entrance  to  Erie  Basin 
and  Black  Rock  Harbor  and  the  lake  front  of  Buffalo  Harbor,  between 
ti^e  New  York  State  structures  known  as  the  Erie  Basin  breakwater 
and  the  Bird  Island  pier. 

The  amount  expended  oi5  this  project  up  to  June  30,  1900,  was 
196,152.54.  At  this  time  nearly  all  the  cribs  were  sunk  in  place  ready 
for  the  superstructure. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1901, 
was  1140,125.56.  The  result  has  been  the  completion  of  the  break- 
water^lled  for  by  the  project,  at  a  total  cost  of  ^236,278.10,  including 
oflSce  and  engineering  expenses. 

HISTORY  OP  ERIE  BASIN. 

As  early  as  1839  the  State  engineer  reported  the  necessity  of  increas- 
ing the  harbor  facilities  at  Buffalo,  and  recommended  the  construction 
of  basins  and  slips. ^  Nothing  definite  was  done,  however,  until  1847, 
when  in  June  of  that  year  the  common  council  of  the  city  of  Buffalo 
invited  the  canal  board  to  visit  the  city  and  see  for  themselves  the 
cramped  and  crowded  condition  of  the  harbor  and  the  need  for  enlarge- 
ment.* 

Late  in  July  of  that  year  eight  of  the  canal  board  and  the  chief 
and  division  engineers  complied  with  this  invitation,  and  shortly  after 
made  the  following  recommendations  to  the  legislature: 

First,  to  complete  the  Hamburg  Canal;  second,  to  excavate  a  basin 
and  slip  in  the  vicinity  of  Dead  Creek,  connecting  the  Hamburg  Canal 
with  the  Buffalo  Creek  (now  known  as  Ohio  Basin  and  slip);  third,  to 

1  Assembly  Documents,  No.  363,  1839. 
•Canal  Commissioners'  Report,  1847,  p.  64, 


Digitized  by  VjOOQIC 


AFPElfDIX   B  R BEPOBT   OF   MAJOB  SYMOJSTS.  3325 

connect  the  Erie  Canal  with  Buffalo  Creek  near  its  mouth  by  a  ship 
canal,  said  canal  to  be  one-half  mile  long,  300  feet  wide,  and  of  suffi- 
cient depth  to  accommodate  lake  vessels,  and  to  be  connected  with  the 
Erie  Canal  by  three  slips  (see  tracing  of  "  Map  by  P.  Emslie,  surveyor, 
showing  proposed  improvements  in  1847").  The  original  plan  as 
shown  on  this  map  was  to  extend  the  ship  canal  to  the  entrance  to 
Black  Rock  Harbor,  wliile  the  plan  proposed  bv  the  canal  commis- 
sionei-s  contemplated  extending  tne  canal  only  halt  a  mile  from  Buflfalo 
Creek,  which  would  take  it  to  the  west  line  of  slip  No.  3,  as  shown  on 
the  map. 

An  appropriation  of  $150,000  was  made  by  the  legislature  in  1847 
to  carrv  out  the  suggestions  of  the  canal  board  as  outlined  above. ^ 

The  land  needed  for  the  basins,  slips,  etc.,  was  to  be  furnished  the 
State  by  this  city,  free  of  charge.  This  land  was  taken  by  condemna- 
tion proceedings,  pursuant  to  a  provision  of  the  city  charter,  which 
proceedings  were  begun  in  September,  1847,  and  completed  on  May 
6,  1848.  The  total  cost  of  the  land  conveyed  in  the  first  deed  was  over 
$60,000."  On  May  18,  1848,  a  deed  was  executed  from  the  city  of 
Buffalo  to  the  State  of  New  York,  conveying  the  land  for  the  Erie 
Basin  and  slips  as  proposed  in  1847.' 

Subsequent  to  this  the  plans  for  Erie  Basin  were  materially  changed, 
enlarging  it  by  moving  the  southerly  line  out  to  about  the  shore 
line  of  1816,  including  all  the  land  between  the  first  grant  and  the 
lake.  To  furnish  the  land  for  this  enlarged  plan  the  city  executed 
another  deed  to  the  State  on  August  20,  1849,  conveying  the  land 
described  in  the  deed  as  follows: 

Commencing  on  the  westerly  line  of  outer  lot  No.  151 ,  30  feet  northerly  from  the 
south  line  of  the  north  pier,  so  called,  of  Buffalo  Harbor;  thence  on  a  curve,  the 
radius  of  which  is  1,000  feet,  easterly  to  a  point  on  the  easterly  line  of  Water  street 
extended,  82 J  feet  westerly  from  the  northerly  line  of  Erie  street,  measured  on  the 
easterly  line  of  sajd  Water  street;  thence  northerly  on  a  curve,  the  radius  of  which 
is  1,200  feet,  to  a  point  on  the  northerly  line  of  outer  lot  No.  6,  726  feet  westerly 
from  the  westerly  hneof  land  appropriated  bv  the  State  of  New  York  for  the  enlarge- 
ment of  the  Erie  Canal,  as  now  in  progress  oi  being  enlarged,  to  be  measured  on  said 
northerly  line  of  lots  No.  6  and  No.  5;  thence  north  18  degrees  west  300  feet;  thence 
north  18  degress  west  300  feet;  thence  north  23  degrees  west  300  feet;  thence  north 
28  degrees  west  300  feet;  thence  north  33  degrees  west  532  feet  to  the  northerly  line 
of  Hospital  (Wilkeson)  street,  390  feet  from  the  Erie  Canal;  thence  north  56}  degrees 
east  on  the  north  line  of  Hospital  street,  390  feet  to  the  westerly  line  of  land  appro- 
priated by  the  State  of  New  York  for  the  enlargement  of  the  Erie  Canal;  thence 
northerly  on  the  westerly  line  of  said  canal  100  feet;  thence  southerly  and  parallel  to 
Hospital  street  1,200  feet  to  the  west  line  of  lot  No.  14  of  the  State  of  New  York, 
survey  of  the  south  village  of  Black  Rock,  being  the  shore  line  of  Lake  Erie;  thence 
southerly  and  along  the  shore  line  of  Lake  Erie  to  the  west  line  of  outer  lot  No.  151 
of  the  Holland  Land  Company's  survey  of  outer  lots  in  the  village  of  Buffalo;  thence 
southerly  on  the  west  line  of  said  outer  lot  No.  151  to  the  place  of  beginning.* 

Also  all  that  other  piece  of  land  described  as  follows:  Beginning  at  a  point  in  the 
westerly  line  of  the  Erie  Canal  156  feet  southerly  from  the  intersection  of  the  westerly 
line  of  the  canal  with  the  southerly  line  of  Genesee  street;  thence  at  right  angles 
with  the  Erie  Canal  westerly  to  the  easterly  line  of  outer  lots  Nos.  12  and  14; 
thence  westerly  on  a  line  parallel  to  Genesee  street  to  the  easterly  line  of  the  Erie 
Basin,  hereinbefore  described;  thence  southerly  on  the  easterly  line  of  Erie  Basin 
101  feet;  thence  north  61^  degrees  east  and  parallel  to  Genesee  street  to  the  dividing 

'Canal  Commissioners'  Report,  1847,  p.  59. 

*  Common  Council  Proceedings.    See  Erie  Basin  in  Index  to  Streets. 

"Erie  County  clerk's  office.  Deeds,  liber  96,  p.  371.  See  tracing  map,  Buffalo  and 
Black  Rock  Harbor.    Iniprovements  proposed  m  1847.     P.  Emslie. 

'Erie  County  clerk's  office.  Deeds,  libsr  49,  p.  635.  See  tracing  Erie  Basin  and 
slips.    Land  oonveyed  by  deed  shaded  yellow. 


Digitized  by  VjOOQIC 


3326      KEPOET   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ABMY. 

line  between  outer  lots  No8.  11  and  12;  thence  at  right  angles  with  the  Erie  Canal 
easterly  to  said  canal;  thence  north  35i  degrees  west  to  place  of  beginning. 

Also  all  that  otherpiece  of  land  described  as  follows:  Beginning  at  a  point  in  the 
westerly  Une  of  the  Erie  Canal  50.38  feet  northerly  from  the  line  between  outer  lots 
Nos.  7  and  5;  thence  south  61}  degrees  west  and  parallel  to  the  line  between  said 
lots  7  and  5  and  6  and  8  to  said  Erie  Basin;  thence  southerly  on  the  easterly  line  of 
said  basin  to  a  point  which  shall  be  50  feet  in  the  nearest  direct  line  southerly  from 
the  line  between  said  outer  lots  6  and  8;  thence  north  61}  degrees  east  and  parallel 
to  said  lot  lines  and  50  feet  distant  therefrom  to  the  Erie  Canal;  thence  north  35 ^ 
degrees  west  along  said  canal  100}  feet  to  the  place  of  beginning,  be  the  same  more 
or  less. 

Signed  by  the  mayor  of  Buffalo.  . 

The  original  plans  of  the  basin  were  made  in  1849,  were  changed  in 
1851  by  increasing  the  amount  of  piling  and  loose  stone  in  the  break- 
water and  cribbing  the  sides  of  tne  slip,  and  were  changed  again  in 
1856  by  increasing  the  length  of  the  breakwater  200  feet  and  con- 
structing a  jetty  pier  at  the  north  end,  protecting  the  entrance  to  slip 
No.  3.^ 

The  construction  of  the  Erie  Basin  was  first  contracted  for  in  Feb- 
ruary, 1860.  This  contract  was  declared  abandoned  in  December,  1857, 
as  it  was  not  prosecuted  according  to  the  terms  stated  in  the  contract. 
The  work  was  again  contracted  for  on  March  4,  1858,  and  finished  in 
1862.* 

The  State  did  not  use  all  of  the  land  deeded  to  it  by  the  city  for  the 
Erie  Basin,  so  in  1864  the  common  council  of  the  city  .of  Buffalo  peti- 
tioned the  canal  board  to  abandon  the  land  not  used,  which  said  board 
did  on  December  29,  1864.  The  city  immediately  began  proceedings 
to  have  the  title  revested  in  the  original  or  previous  owners  thereof, 
which  was  accomplished  on  February  6, 1865.* 

HISTORY  OF  BLACK   ROCK  HARBOR. 

About  the  year  1807  a  pier  was  sunk  in  the  bay  or  eddy  below  Bird 
Island  and  warehouses  were  erected.  This  was  the  first  step  toward 
harbor  improvements  in  either  Buffalo  or  Black  Rock,  and  was  done 
by  a  private  corporation.  Porter,  Barton  &  Co.,  a  large  forwarding  or 
freight  company,  who  did  nearly  or  quite  all  of  that  business  in  western 
New  York  at  that  date.  Gen.  reter  jB.  Porter  was  one  of  the  principal 
members  of  the  firm.  In  1815  the  same  company  built  a  large  ware- 
house on  the  mainland  at  Black  Rock,  nearly  opposite  where  the  Queen 
City  Mills  now  stand,  or  just  below  Ferry  street.* 

No  work  of  any  consequence  was  done  on  the  Black  Rock  Harbor, 
however,  until  1822,  when  the  '*•  Experiment  pier"  was  constructed  in 
the  most  exposed  part  of  the  Niagara  River,  probably  about  opposite 
the  present  waterworks  intake  crib,  and  in  1823-1825,  when  tne  pier 
was  completed  from  Bird  to  Squaw  islands  and  the  embankment  on 
Squaw  Island  and  the  dam  from  thence  to  the  mainland  were  built. '^ 

The  principal  consideration  in  the  early  study  of  the  location  of  the 

1  State  Engineer's  Report,  1856,  p.  143. 

*Canal  CommisHionerd'  Report,  1860,  p.  87;  1850,  p.  61.  See  tracing  map  Erie  Basin 
and  slips  in  Canal  Commissioners'  Report  for  1861;  also  same  for  pkms  and  cross  sec- 
tions of  breakwater  and  pier. 

"Common  Council  Proceedings,  1865,  p.  47. 

♦Buffalo  Historical  Society  Publications,  Vol.  II,  p.  17;  also  VolT  I,  p.  164;  afeo 
manuscript  in  Buffalo  Historcal  Society  library  bv  Richard  Williams,  1865  (see  notel ). 

*  Buffalo  Historical  Society  PublicaUons,  Vol.  I,  p.  153;  Canal  Laws  1825,  VoL  II, 
appendix. 
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harbor  at  Black  Rock  and  Buffalo,  or  rather  at  Black  Rock  or  Buffalo, 
was  its  convenience  and  stability  for  the  western  terminus  of  the  Erie 
Canal.  The  controversy  between  the  two  places  waxed  very  warm, 
and  for  a  short  time  Black  Rock  seemed  to  be  the  victor.  General 
Porter  was  the  ereat  Champion  of  Black  Rock's  interests,  while  Judge 
Wilkeson  and  the  powerful  influence  of  the  Holland  Land  Company 
looked  after  those  of  Buffalo.  The  victory  of  Black  Rock  was  short 
lived,  for  the  frequent  breaks  in  the  Black  Rock  pier  blasted  the  hopes 
of  its  ever  becommg  a  great  harbor. 

There  were  seveml  different  plans  proposed  for  a  harbor  at  Blac^k 
Rock  early  in  the  nineteenth  century.  One  of  the  earliest  and  by  far 
the  most  extensive  plan  was  to  construct  a  pier  from  Bird  Island  to 
Squaw  Island,  from  thence  to  Strawberry  Island,  and  thence  to  the 
head  of  Grand  Island,  and  throw  a  dam  across  the  east  branch  of  the 
Niagara  River  at  White  Oak  Bluffs,  a  short  distance  below  Tonawanda. 
This  would  have  diverted  nearly  if  not  quite  all  of  the  waters  of  the 
river  down  the  Canadian  channel,  and  probably  would  have  caused 
international  difficulties,  which,  with  its  great  cost,  caused  the  early 
abandonment  of  the  idea.^ 

Another  plan,  similar  to  the  one  finally  adopted,  was  to  connect 
Bird  and  Squaw  islands  with  a  pier  which  was  to  be  about  30  rods 
from  shore,  throw  up  an  embanknient  along  the  east  shore  of  Squaw 
Island,  and  construct  a  dam  across  to  the  mainland  near  the  lower  end 
of  the  island.  The  only  change  from  this  in  the  plan  finally  adopted 
was  that  the  pier  was  built  nearer  in  to  shore.  This  plan  originated 
with  James  Geddes,  State  engineer,  and  one  of  the  principal  engineers 
on  the  Erie  Canal  during  its  construction.* 

A  little  different  plan  from  the  above  was  proposed  by  some  of  the 
citizens  of  Black  Rock,  and  was  to  turn  the  pier  at  riglit  angles  with 
the  shore  about  50  rods  below  Bird  Island,  extending  it  about  two- 
thirds  of  the  way  across  the  east  channel  to  about  9  feet  of  water; 
thence  again  at  right  angles  downstream  to  connect  with  the  head  of 
Squaw  Island.  The  emlmnkment  and  dam  were  to  be  the  *same  as  in 
the  other  plan.  Six  large  waste  gates  were  to  be  provided  to  take 
care  of  the  surplus  water.  The  advantage  urged  in  favor  of  the  scheme 
was  a  large  area  of  good  water  in  the  harbor,  about  25  or  30  acres, 
with  from  16  to  18  feet  of  water.  Its  great  obstruction  to  the  flow  of 
the  river  prevented  its  serious  cansideration.' 

It  is  interesting  to  note  the  change  which  the  construction  of  the 

f>ier  from  Bird  Island  must  have  made  in  the  character  of  the  river, 
n  a  letter  from  James  Geddes,  State  engineer,  dated  February  27, 
1822,  to  James  L.  Barton,  postmaster  at  Black  Rock,  he  says  that  he 
is  persuaded  that  but  very  little  more  than  half  the  waters  of  the 
Niagara  pass  down  the  British  side  of  Bird  Island.*  In  a  report  of 
the  canal  commissioners  dated  March  20,  1824,  in  speaking  of  the 
relative  Quantity  of  water  passing  out  of  Lake  Erie  between  Bird 
Island  ana  the.two  shores,  they  say:  ''  We  judged  that  about  five  times 

*  Buffalo  Historical  Society.  Paper  by  Richard  Williams,  January  16,  1866;  manu- 
script in  Buffalo  Historical  Society  library. 

'Canal  Laws,  N.  Y.,  825,  Vol.  II, p.  526;  also  see  tracing  of  map,  A  Part  of  Niagara 
River,  Showing  General  Porter's  Proposed  Harlx>r." 

'Black  Rock  v.  Buffalo;  Black  Rock,  1822.  Pamphlet  by  General  Porter  and  asso- 
ciates. 

♦  Buffalo  Historical  Society.     Paper  by  R.  Williams,  1865. 
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as  much  passed  on  the  Canada  side  as  passed  on  our  side."  The  latter 
note  is  probably  much  nearer  the  truth,  since  it  was  made  after  an 
examination  of  the  river  at  this  point  by  some  of  the  commissioners, 
while  the  former  was  evidently  only  an  opinion  expressed  from  a 
cursory  observation.  Whichever  way  we  take  it,  the  change  must 
have  been  very  great,  for  now,  with  the  pier  removed,  probably  not 
one-hundredth  part  would  flow  down  the  east  side  of  the  island.^ 

The  first  harbors  at  Buffalo  and  Black  Rock  were  constructed  at  the 
expense  of  the  State  as  a  terminal  for  the  Erie  Canal.  At  that  time 
Buffalo  and  Black  Rock  were  two  separate  and  rival  villages,  and  each 
exerted  itself  to  procure  the  termination  of  the  canal  in  its  harbor. 
Until  1822  the  majority  reports  of  the  board  of  canal  conMnissioners, 
and  also  the  State  engineers,  were  in  favor  of  Buffalo  Creek  as  the 
terminal  of  the  canal.  The  principal  arguments  urged  in  its  favor  were 
the  higher  level  from  whicn  to  take  the  water  to  supply  the  western 
reach  of  the  canal,  and  the  absolute  security  of  this  narbor  from  the 
storms  and  ice  of  Lake  Erie  and  Niagara  River,  insuring  less  inter- 
ruptions to  canal  traffic*  There  were  nearly  always  minority  reports 
in  favor  of  Black  Rock,  and  James  Geddes,  one  of  the  principal  canal 
en^neers,  always  favored  this  harbor  in  preference  to  Buffalo.  The 
principal  points  urged  in  favor  of  Black  Rock  Harbor  were  that  it 
shortened  the  canal  about  2  miles;  that  it  was  "considerably  larger; 
it  wj|^  easier  to  enter  in  a  storm  (by  descending  the  riVer  and  entering 
harbor  through  ship  lock  below);  would  enable  State  to  sell  land  in  the 
mile  strip  at  an  enhanced  value,  and  would  offer  hydraulic  power  that 
State  could'  sell.  The  citizens  of  Black  Rock  also  proposed  to  build 
this  harbor  for  what  the  independent  canal  to  Buffalo  would  cost, 
thereby  making  it  a  cheaper  harbor  for  the  State.' 

On  April  17,  1822,  an  act  entitled  "An  act  to  authorize  and  encour- 
age the  construction  of  harbors  at  Buffalo  Creek  and  Black  Rock," 
passed  the  State  legislature,  and  authorized  the  payment  of  not  to 
exceed  $12,000  for  the  completion  of  improvements  at  the  mouth  of 
Buffalo  Creek  to  allow  the  passage  of  vessels  of  8-foot  draft  at  all  sea- 
sons of  the  vear.  This  money  was  to  be  paid  after  the  successful  com- 
pletion of  the  project.  The  act  also  carried  a  similar  amount  for  Black 
Rock,  under  similar  conditions.  This  was  the  first  appropriation  made 
by  the  State  for  either  harbor.* 

At  a  meeting  of  the  canal  commissioners  in  June,  1822,  it  was 
decided  to  advise  Gen.  P.  B.  Porter  and  associates  that  if  they  suc- 
ceeded, in  a  fair  experiment,  bv  constructing  10  or  more  rods  of  the 
pier  on  the  plans  proposed  by  them  (Porter,  etc.),  in  the  most  exposed 
part  of  the  river  oy  May  or  June  next,  to  the  satisfaction  of  the  com- 
missioners, and  if  it  stood  the  test  of  the  winter's  ice  and  spring  floods 
they  would  contract  with  them  for  the  completion  of  the  plan.  Dur- 
ing the  summer  of  1822  about  16  rods  of  this  pier  was  built  at  the 
point  proposed,  and  it  successfully  withstood  the  breaking  up  of  the 
ice,  whicn  was  especially  bad  that  spring.* 

In  June,  1823,  the  commissioners  decided   to  construct  the  Black 

1  Canal  Laws,  N.  Y. ,  1825,  Vol.  II,  p.  534. 

'Canal  Laws,  N.  Y.,  1825,  Vol.  II.     Appendix  contains*  reix>rte.     Also  Buffalo  His- 
torical Society.     Paper  by  R.  Williams,  1865. 
.    'Canal  Laws,  N.  Y.,  1825,  appendix. 

*  Canal  Laws,  N.  Y.,  1825,  Vol.  II,  p.  532  and  534. 

s  Canal  Laws,  N.  Y.,  1825,  Vol.  II,  p.  93. 
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Rock  Harbor,  and  entered  into  contract  with  the  Black  Rock  Harbor 
Company  to  construct  same,  with  a  towpath  on  the  east  aide  of  the 
harbor,  ^or  the  sum  of  $95,819,  guaranteed  to  stand  for  five  years, 
and  to  be  completed  by  December  1, 1824.^  The  pier  is  built  of  cribs, 
filled  with  stone,  16  feet  high  and  18  feet  wide,  from  Bird  Island  to 
Ferry  Street  and  from  thence  to  Squaw  Island.  The  bottom  being 
of  sand  the  cribs  were  made  20  feet  wide  at  the  bottom,  receding  to 
16  feet  at  the  top,  the  sloping  side  being  made  next  to  the  harbor  with 
a  view  of  holding  brush  and  sand.*  The  top  was  to  be  at  low-water 
level,  so  that  the  surplus  water  could  discharge  into  the  river  without 
endangering  the  docks  in  the  harbor.'  The  total  length  of  this  pier 
is  530  rods.  The  embankment  on  Squaw  Island  is  8  feet  high  and  260 
rods  long,  and  the  dam  from  Squaw  Island  to  the  mainland  is  on  an 
average  of  12  feet  deep  and  about  30  rods  long.  A  timber  ship  lock 
was  to  be  built  in  the  dam  near  its  eastern  end.  This  plan  also  pro- 
vided for  a  canal  from  the  upper  end  of  the  harbor  to  the  Little 
Buffalo  Creek  (Commercial  Slip)  to  connect  the  canal  with  Buffalo 
Harbor. 

In  the  annual  report  of  the  canal  commissioners,  dated  March  4, 
1825,  they  state  that  the  "  pier,  dam,  and  lock  are  well  along,"  so  that 
it  is  evident  that  the  work  was  not  completed  at  the  time  called  for  in 
the  contract.  Thev  must  have  been  completed  during  the  year  1825, 
though,  since  the  Erie  Canal  could  not  have  been  opened  before  their 
completion,  and  that  was  opened  in  October,  1825. 

Frequent  breaks  occurred  in  the  pier  for  the  first  few  years  of  its 
existence,  and  occasional  ones  have  occurred  ever  since.  The  most 
serious  break  occurred  in  1827  or  1828,  when  the  traverse  pier  was 
swept  away  by  the  ice.  This  portion  of  the  pier  and  all  south  of  it 
was  held  by  the  canal  board  not  to  be  a  portion  of  the  canal  and 
they  refused  to  repair  it.*  General  Porter  obtained  from  the  General 
Government,  in  the  general  harbor  appropriation  bill  for  1829,  the  sum 
of  $30,000  for  Black  Rock  Harbor,  and  in  1830  another  appropriation 
of  $3,000  was  made.*  "These  appropriations  were  used  in  repairing 
the  pier  and  building  a  new  pier  out  from  the  mainland  near  tne  foot 
of  York  street"  (near  Porter  avenue).  (I  have  not  been  able  to  verify 
the  building  of  this  pier  at  this  date.  I  find  no  other  record  of  it  and 
no  maps  I  have  seen  show  it.*  A  pile  jetty  was  built  on  about  this 
location  in  about  1870.)     *'This  pier  has  long  since  disappeared."* 

About  the  year  1833  or  1834  Thompson  S.  Brown,  United  States 
Engineer  Corps,  proposed  a  plan  to  extend  the  Bird  Island  pier  to  near 
the  mouth  of  Buffalo  Creek,  thereby  making  a  large  outer  narbor  and 
protecting  the  passage  between  the  two  harbors  of  Buffalo  and  Black 
Kock.  Mr.  Brown  subsequently  went  to  Russia  on  an  invitation  of 
the  Czar  to  build  a  railroad.* 

The  repairs  or  rebuilding  of  the  Black  Rock  pier  was  begun  in  1837 

>  CSanal  Laws,  N.  Y.,  1826,  Vol.  II,  p.  532  and  534. 

"Canal  Laws,  N.  Y.,  1826,  Vol.  II,  p.  197;  also  Buffalo  Historical  Society.    Pftper 
by  R.  Williams. 
»Canal  Laws,  N.  Y.,  1825,  Vol.  11,  p.  544. 

*  Buffalo  Historical  Soc.  Pub.,  Vol.  I,  p.  153;  also  paper,  R.  Williams,  in  B.  H.  S. 
library;  History  of  Buffalo,  H.  P.  Smith,  Vol.  II,  p.  95.  See  tracing  of  map  Buffalo 
and  Black  Rock  harbors,  1847,  by  P.  Emslie,  for  traverse  pier. 

^Buffalo  Historical  Society.    Paper  bv  R.  W^illiams,  1865. 

*  Buffalo  Historical  Society.  Paper  oy  R.  Williams,  1865.  See  small  tracing  for 
details  of  plan. 
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and  was  done  after  the  foUowing  plan:  Above  the  Frontier  Mills  the 
work  is  entirely  of  stone.  The  top  is  20  feet  wide  and  is  raised  about 
18  inches  above  the  surface  of  the  water  in  the  harbor.  It  is  laid  in 
the  form  of  a  curve,  extending  from  the  water  in  the  harbor  to  that 
in  the  river.  The  inner  or  harbor  side  has  a  slope  of  1  on  2  below  the 
water.  The  entire  surface  above  the  water  is  covered  with  broad 
heavy  flagging,  oompactlv  laid.  This  plan  of  enlarging  and  strength- 
ening the  pier  was  mainly  induced  by  the  destructive  breaches  n^ule 
by  ice  in  the  fall  of  1836  and  the  spring  of  1837.' 

Below  the  Frontier  Mills  the  foundation  of  an  outer  work  was  laid 
in  1838.  This  work  consisted  of  cribs  filled  with  stone,  is  about  1,500 
feet  long,  and  from  25  to  50  feet  outside  of  the  old  pier.  The  water 
here  is  rrom  7  to  14  feet  deep,  and  the  pier  is  to  be  raised  5  feet  above 
the  water  surface  in  the  harbor,  and  the  top  is  to  be  covered  with  a 
heavy  stone  coping.^ 

In  1847  the  conmion  council  of  the  city  of  Bufiialo  invited  the  canal 
board  to  visit  Buffalo  to  inspect  the  harbor  facilities  and  consider  the 
plans  for  improvement  proposed  bv  the  city.*  Late  in  July  of  that 
year  eight  members  of  the  board,  with  the  chief  and  resident  engineers, 
complied  with  the  request  The  plans  proposed  by  the  city  included 
a  basin  and  slip  on  the  present  site  of  tne  L>hio  basin,  the  completion 
of  the  Hamburg  Canal,  and  a  ship  canal  to  connect  the  Black  Bock 
Harbor  with  the  Buffalo  Creek  near  its  mouth.'  This  canal  was  to  be 
300  feet  wide  and  to  be  connected  with  the  Erie  Canal  by  three  slips 
near  its  southern  end.     A  breakwater,  extending  from  Bird  Island 

Eier  to  the  mouth  of  Buffalo  Creek,  was  to  protect  the  canal,  slips,  etc., 
rom  the  lake  storms,  ail  as  shown  on  the  map  referred  to  above.  The 
plan  was  modified  by  the  canal  board  by  extending  the  ship  canal 
only  about  one-half  mile  from  the  Buffalo  Creek,  which  was  to  the 
west  side  of  Slip  No.  3,  with  the  idea  of  subsequently  extending  it 
to  Black  Rock  Harbor,  as  proposed.  The  rest  of  the  plan  remained 
unchanged. 

This  plan  of  a  ship  canal  on  the  Erie  Basin,  as  it  was  subsequently 
named,  was  changed  or  enlarged  to  include  approximately  all  of  the 
land  between  the  bike  and  the  inner  or  northern  ooundarv  line,  as  shown 
on  the  map'  referred  to  above.  The  area  included  in  the  revised  plan 
is  shown  on  the  map,  "  Erie  Basin  and  Slips,"  compiled  and  drawn 
under  the  direction  of  Maj.  T.  W.  Symons,  1901.  This  map  also  shows 
the  present  location  of  the  breakwater,  dock  lines,  and  slips. 

At  about  the  same  date,  1847,  a  canal  was  proposea  to  be  cut 
through  S(j[^uaw  Island  from  north  to'south,  parallel  to  the  harbor,  to 
be  usM  principally  for  the  development  of  hydraulic  power.*  This 
canal  was  to  be  200  feet  wide  and  10  feet  deep  and  was  to  serve  as  a 
tail  race  for  mills  located  between  it  and  the  harbor,  as  well  as  for 
navigation.'  A  company  called  "The  Niagara  River  Hydraulic  Com- 
pany'^ was  formed,  and  spent  about  $1,000  in  making  excavations, 
when  the  canal  board  put  a  stop  to  the  enterprise.  The  board  realized 
that  too  many  mill  rights  had  been  granted  already  for  the  good  of 
the  canal. 


'Canal  CommiBsionerB'  Report,  1847, pp. ^9  and  64;  Common  Council  ProceedingB, 
—  "      "^     '"■''"  for      ' 


'  Canal  CommisBioners'  Report,  1839,  p.  13. 
'Canal  CommiBsionerB'  Report,  1847,  pp.  59 
1847-48.     (See  Eng's  Index  to  Streeta  for  Erie  Baain. ) 
'  See  tracinff  map,  Buffalo  and  Black  Rock  Harbor. 
*  Buffalo  Historical  Society.    Paper  by  R.  Williams,  1865. 
^See  tracing  of  map  Buffalo  and  Black  Rock  Harbor,  1847, 
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The  old  ship  lock  to  the  Niagara  River  was  built  of  timber,  and  it 
soon  decayed  and  leaked  badly.  A  new  stone  lock  was  begun  at  the 
west  end  of  the  dam  in  1841,  but  was  abandoned  early  in  1842,  with 
the  suspension  of  operations  on  the  canal  enlargement.  It  was  again 
put  unaer  contract  m  1849  and  finished  in  I86IT 

One  of  the  arguments  urged  in  favor  of  Black  Rock  Harbor  was 
the  large  amount  of  hydraulic  power  which  would  be  made  available 
by  the  dam.  The  mill  rights  were  sold  in  1826.  The  State  obtained 
an  annual  rental  for  them,  the  titles  becoming  void  when  rents  were 
not  kept  up.     The  rents  amounted  to  $1,526.25  in  1865. " 

Almost  irom  the  very  first  it  was  discovered  that  the  interests  of 
the  canal  and  the  millers  were  opposed.  During  the  season  of  low 
water  it  was  found  impossible  to  run  the  mills  and  keep  the  canals 
supplied  with  water.  Consequently  the  mills  had  to  lav  idle  about 
three  months  every  year.  This  difficulty  increased  as  the  harbor  filled 
up  with  deposits  of  sand  and  mud.  The  State  never  did  much  in  the 
way  of  cleaning  out  the  harbor  except  to  keep  a  channel  open  for 
canal  boats.  As  late  as  1845  vessels  loaded  with  wheat  could  go  down 
the  harbor,  but  since  then  none  but  light-draft  boats  ever  enter  the 
harbor  from  above.  Boats  loaded  wim  coal  for  Pratts  Iron  Works 
enter  through  the  ship  lock  from  below.* 

In  August,  1857,  the  canal  board  gave  the  Buffalo  and  Lake  Huron 
Railway  permission  to  construct  a  swing  bridge  across  the  harbor  at 
the  point  where  "Dutch  Bill's"  place  is  now  located.  This  permission 
was  granted  with  the  understanding  that  a  waterway  of  3,500  square 
feet  should  be  kept  open.  This  condition  was  not  complied  with,  and 
the  piers  formed  a  convenient  obstruction,  around  which  the  sand 
accumulated.' 

Serious  interruptions  to  navigation  frequently  occurred  at  the  inter- 
section of  the  canal  from  Buffdo  with  Black  Iu)ck  Harbor.  In  times 
of  severe  gales  down  the  lake  it  was  impossible  to  pass  into  or  out  of 
the  canal.  In  1840  the  canal  commission  proposed  to  change  the 
ocation  of  the  line  of  the  canal  here  and  enter  the  harbor  lower  down. 
Vnother  reason  advanced  for  this  proposed  change  of  line  was  the 
accumulation  of  sand  in  the  canal  at  the  point  of  intersection  with  har- 
bor which  was  washed  in  by  storms  from  the  lake.  I  do  not  think 
this  change  of  line  was  ever  made,  since  I  can  find  no  record  of  it,  and 
the  later  maps  show  no  change.* 

Sometime  between  1854  and  1861  a  division  wall  was  built  70  feet 
from  the  tow  path  of  harbor  up  to  within  2  feet  of  the  water  surface, 
extending  from  the  mouth  of  tne  Buffalo  Canal  to  about  Ferrv  street. 
In  1861  the  canal  commissioners  recommended  that  this  wall  be  con- 
tinued and  raised  to  the  high-water  surface.  Evidently  this  work 
was  done  sometime  previous  to  1867,  since  a  map  accompanying  the 
annual  report  for  that  year  shows  this  wall  in  full  lines.  1  find  no 
other  record  of  its  being  raised.*  * 

^  Canal  Commissioners'  Reports,  1S41  and  1850. 

*  Buffalo  Historical  Society.    Paper  by  R.  Williams,  1865. 

"Buffalo  Historical  Society.  Paper  by  R.  Williams,  1865.  See  tracing  map  of 
Erie  Canal  and  Black  Rock  Harbor.    Canal  Commissioners'  Report,  1867. 

*  Canal  Commissioners'  Report,  1840. 

*  Canal  Commissioners'  Report,  1861,  p.  102. 

•Since  canal  commissioners  in  annual  report,  1854,  report  in  favor  of  150-foot 
channel  at  this  point  and  do  not  mention  submerged  wall. 
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At  the  lower  end  of  the  harbor  the  principal  diflSculties  arose  from 
the  drawing  of  the  water  to  supply  the  mills  from  the  canal  just  above 
the  guard  lock.  At  times  of  low  water  not  enough  could  be  passed  to 
supply  the  mills  and  canal.  To  obviate  this  trouble  a  tight  wall  of 
cement  masonry  was  built  on  the  berme  bank  between  the  mills  and 
the  canal  when  the  canal  was  enlarged  in  1854  and  1855,  and  the  mills 
drew  their  supply  of  water  through  the  old  ship  lock,  from  the 
harbor.^ 

The  State  engineer  and  surveyor  in  his  annual  report  for  1871  out- 
lines a  plan  for  widening  the  narrow  canal  through  Black  Rock  Har- 
bor. He  states  that  a  greater  part  of  the  water  to  supply  the  mills 
and  canals  to  Montezuma  has  to  be  drawn  through  the  narrow  canal, 
which  is  only  70  feet  wide,  and  this  creates  such  a  strong  current  that 
boats  have  considerable  difficulty  in  making  headway  aeainst  it.  He 
recommends  that  the  present  division  bank  be  removed  to  the  north 
so  as  to  make  a  canal  150  feet  wide,  this  to  extend  from  the  railroad 
bridge  to  a  little  below  Ferry  street,  and  eventually  all  the  way 
through  the  harbor.  This  idea  of  separating  the  canal  and  the  harbor 
was  proposed  or  suggested  by  the  canal  commissioners  in  1861.  They 
state  that  ''it  is  desirable  to  have  the  fountain  of  supplies  for  canal 
and  mills  separated."* 

The  division  wall  as  proposed  above  was  well  under  way  in  1872' 
and  subsequently  was  carried  nearly  to  Forest  avenue,  with  an  open- 
ing of  about  260  feet  from  Potomac  avenue  south.  The  opening 
between  the  canal  and  harbor  at  the  upper  or  south  end  of  the  latter 
was  also  closed  at  this  time.  This  wall  is  built  of  cribs  and  earth, 
and  at  present  the  cribs  are  surmounted  by  a  dry  rubble  wall  on  each 
side  filled  between  with  earth.  The  entire  separation  of  the  canal 
and  harbor  was  never  effected.     The  openings  noted  above  still  exist.* 

The  extension  of  Bird  Island  pier,  the  raising  and  repairing  of 
the  rest  of  the  pier,  and  the  building  of  a  pile  letty^  pier  near  the 
foot  of  Porter  avenue  was  completed  m  1872.  *  These  improvements 
•  were  begun  in  1869  and  1870  and  raised  the  water  in  the  harbor  about 
10  inches.  The  above  extension  of  Bird  Island  pier  was  the  first  one 
made  above  Bird  Island,  and  was  built  of  timber  cribs  surmounted 
with  a  timber  superstructure. 

Extensive  repairs  were  made  to  the  pier  in  1889  and  in  1899.*  An 
extension  of  900  feet  was  made  in  1891  and  1892.  This  extension  was 
a  timber  structure  composed  of  cribs,  20  feet  wide  by  50  feet  long, 
surmounted  by  a  timber  superstructure.^ 

The  timber  extension  above  Bird  Island  as  it  now  exists  is  about 
8,100  feet  long,  and  is  well  protected  by  heavy  stone  riprap  all  along 
its  lake  face.  • 

*  Canal  CJommissionere'  Report,  1854.  Also  Buffalo  Historical  Society;  paper  by  R 
Williams,  1865. 

*  Canal  CommiBsioners'  Report,  1861,  p.  102. 
"Canal  Commissioners'  Reoort,  1872. 

*  See  assessor's  maps,  City  Hall. 

^  Canal  CommiBsioners'  Report,  1870,  p.  170.  Also  State  Engineer's  Report,  1872, 
D  84. 

•Superintendent  Public  Works'  Report,  1889,  pp.  144,  146.  Also  State  Engineer's 
Report,  1889,  p.  221. 

^Superintendent  Public  Works'  Report,  1891,  p.  117;  also  same  for  1892,  p.  108. 

^  See  map  Lake  Erie  ^trance  to  Black  Rock  Harbor  and  Erie  Basin. 
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BEPOBT  OF  OPEBATION8. 

This  work  consisted  of  the  construction  of  a  breakwater  2,200  feet 
long,  which  covers  and  protects  the  entrance  to  Erie  Basin  and  Black 
Rock  Harbor,  between  the  New  York  State  structures  known  as  the 
Erie  Basin  breakwater  and  the  Bird  Island  pier.  The  plans  call  for  a 
timber  crib  substructure,  one-half  to  be  36  feet  wide  and  the  remainder 

24  feet  wide,  and  the  depths  varying  from  22  to  6  feet  to  accommodate 
the  varying  depths  of  water  to  the  rock.  The  supei-structure  is  a  shell 
of  concrete  from  3  to  6i  feet  thick,  filled  inside  with  stone,  and  rests 
on  top  of  the  cribs,  which  are  sunk  to  2i  feet  below  mean  lake  level. 
The  work  was  done  by  J.  B.  Donnelly,  under  contract  dated  August 
4, 1899. 

Operations  fii-st  began  August  25,  1899,  on  trench  excavation,  and 
the  breakwater  was  finally  completea  June  4,  1901. 

On  July  1,  1900,  2,000  linear  feet  of  timber  crib  had  been  placed 
and  filled  with  stone,  the  remaining  200  linear  feet  of  cribs  were  ready 
to  be  sunk  in  place,  and  86  concrete  blocks  had  been  made. 

The  placing  of  concrete  blocks  began  at  the  south  end  on  July  23, 
and  the  first  concrete  was  molded  in  place  on  section  1  on  August  31, 
1900.  At  the  close  of  the  season  of  1900  the  2,200  linear  feet  of  cribs 
had  been  sunk  in  place  and  filled;  29  sections,  aggregating  1,450  linear 
feet  of  concrete  Mocks,  had  been  set  and  accepted,  and  §4  sections  of 
mass  concrete  had  been  placed  and  paid  for;  8  concrete  blocks  had  been 
set  on  section  30,  and  the  mass  concrete  had  been  partly  laid  on  sections 

25  and  26,  but  not  paid  for;  95  concrete  blocks  were  made  ready  to  set. 
Unfavorable  weather  conditions  prevailed  during  July  and  a  part 

of  August,  so  but  very  little  work  could  be  done.  During  the  remain- 
der of  the  season  reasonably  good  weather  prevailed.  There  were 
exceptions,  however,  and  two  unusually  severe  windstorms  visited 
Buffalo  during  the  fall.  The  first  one,  usually  called  the  Galveston 
storm,  occurred  on  September  11  and  12.  The  wind  reached  a  velocity  of 
78  miles  per  hour  and  the  water  rose  to  5.6  feet  above  mean  lake  level. 
This  gale  found  the  breakwater  work  in  poor  condition  to  stand  such 
a  strain.  The  walls  of  mass  concrete  had  just  been  completed  on  sec- 
tions 1  and  2;  1,380  linear  feet  of  lake  face  blocks,  1,190  linear  feet  of 
harbor  face  blocks,  and  1,000  linear  feet  of  middle  and  cross  wall  blocks 
were  in  place.  The  two  sections  of  walls  of  mass  concrete  showed  con- 
siderable settlement,  and  quite  a  good  many  cracks  were  made  in  all  of 
the  walls.  However,  it  was  not  considered  that  the  damage  was  suffi- 
cient to  justify  their  removal.  The  decks  on  these  sections  were  placed 
after  the  storm  and  were  made  extra  thick  and  strong,  so  as  to  form  a 
strong  bond  over  the  top  of  the  walls. 

All  of  the  lake  and  harbor  face  blocks  not  covered  by  concrete  were 
displaced,  and  a  total  of  188  blocks  were  washed  off  the  cribs.  The 
middle  and  cross  wall  blocks  were  made  in  place,  and  with  the  excep- 
tion of  one  section,  which  was  placed  the  day  previous  to  the  storm, 
remained  intact.  The  stone  filling  was  in  up  to  the  top  of  the  blocks 
about  as  far  as  the  latter  were  in  place,  and  nearly  all  of  this,  or  about 
1,664.3  cubic  yards,  was  washed  out.  This  storm  caused  a  very  serious 
delay,  as  well  as  a  great  expense  to  repair  and  replace  the  damaged 
and  displaced  parts.  The  blocks  had  been  accepted  and  most  of  them 
were  paid  for,  consequently  the  Government  had  to  bear  the  expense 
of  recovering  and  resetting. 
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A  minor  storm  occurred  on  November  1  and  2,  which  destroyed 
most  of  the  forms  and  damaged  the  face  of  the  superstucture  of  sec- 
tion 20,  the  walls  of  which  had  been  placed  the  day  previous. 

The  second  severe  storm  occurred  on  November  21,  when  the  wind 
attained  a  velocity  of  80  miles  per  hour,  with  an  average  velocity  of 
59  miles  per  hour  for  12  hours,  and  the  water  rose  to  o.3  feet  above 
mean  lake  level.  This  storm  found  the  work  in  better  condition  than 
the  previous  stoim  did;  nevertheless  considerable  damage  was  done. 
The  superstructure  walls  of  section  26  were  about  half  taken  out,  the 
harbor  wall  being  washed  bodily  into  the  harbor,  carrying  with  it  all 
of  the  harbor  face  blocks  on  the  section.  The  deck  and  harbor  wall  on 
section  25  were  quite  badly  cracked.  A  total  of  16  concrete  blocks 
which  had  been  set  in  place  were  washed  off  the  cribs,  and  about  850 
tons  of  filling  stone  was  washed  out  of  the  cribs  and  uncompleted 
superstructure.  The  whole  breakwater  showed  evidences  of  more  or 
less  settlement,  as  small  cracks  showed  in  several  places,  but  no  serious 
damage  resulted  except  as  noted  above. 

No  work  was  done  after  this  storm  in  the  season  of  1900  except  to 
place  the  unset  concrete  blocks  along  the  unfinished  work  so  as  to  pro- 
tect it  as  well  as  possible  during  the  winter.  There  were  93  of  tnese 
blocks  on  hand. 

Work  was^  resumed  this  spring  on  March  25,  when  the  removal  of 
the  remainder  of  mass  concrete  on  section  26  and  the  recovering  and 
resetting  of  concrete  blocks  displaced  by  storm  of  November  21  began. 
This  was  necessarily  very  slow  work,  as  a  good  deal  of  it  had  to  be 
done  by  divers.  Two  divers  were  kept  busy  most  of  the  time  until 
the  work  was  completed,  on  April  22.  The  setting  of  blocks  not  pre- 
viously set  began  on  this  date.  The  last  concrete  blocks,  except  the 
two  specials  for  the  north  end  of  the  lake  and  harbor  face,  were  made 
on  April  23.  The  laying  of  mass  concrete  was  resumed  on  April  24 
on  section  26.  From  this  date  the  work  was  pushed  with  vigor.  Very 
favorable  weather  prevailed,  and  the  breakwater  was  finally  completed 
on  June  4,  1901. 

The  total  cost  of  the  breakwater  was  as  follows: 

41,667  cubic  yards  trench  excavation,  at  20  cents $8,831.40 

7, 133  tons  of  riprap  stone,  at  84  cents 6, 991 .  72 

9,325  tons  of  foundation  stone,  at  69  cents 6,434.25 

300  linear  feet  of  22  by  36  foot  cribs,  at  162 18,600.00 

300  linear  feet  of  20  by  36  foot  cribs,  at  $56 16,800.00 

500  linear  feet  of  18  by  36  foot  cribs,  at$48 24,000.00 

200  linear  feet  of  16  by  24  foot  cribs,  at  $30 6,000.00 

200  linear  feet  of  12  by  24  foot  cribs,  at  $24 4,800.00 

400  linear  feet  of  10  by  24  foot  cribs,  at  $21 8,400.00 

3001inearfeetof6by  24footcribs,  at$15 4,500.00 

13,640.9 tons filline stone,  at69cent8 - 9,412.21 

4,613.75  cubic  yards  concrete  blocks,  at  $7.10 32, 757. 63 

12,320.9  cubic  yards  of  mass  concrete,  at  $5.65 69,613.08 

70  manhole  covers,  at  $3 210.00 

12  mooring  rings,  at  $50 600.00 

3, 774  pounds  of  iron  (anchor  bolts  and  plates) ,  at  10  cents 377. 40 

Total 216,827.69 

Cost  of  recovering  and  replacing  concrete  blocks  and  stone  filling  washed 
from  the  breakwater  by  storms 6,000.00 

222,827.69 
Engineering  and  office  expenses 13,450.41 

Total 286,278.10 
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TVRMAllKR. 

This  northerly  breakwater,  in  connection  with  the  Government 
breakwater  built  and  under  construction  to  the  south,  and  the  New 
York  State  Bird  Island  pier  to  the  north,  will  complete  the  protection 
of  Buffalo  Harbor  and  shore  line  all  the  way  from  Stony  Point  to 
Black  Rock,  about  7i  miles.  There  are  sent  herewith  3  photographs 
illustrating  the  work. 

Money  statement. 

July  1,  1900,  balance  unexpended $145,548.71 

June  30, 1901, amount  expended  during  fiscal  year 140,125.56 

July  1, 1901, balance  unexpended 5,423.65 


APPROPRIATIONS. 


March  3,  1899 $50,000.00 

June  6, 1900 191,701.25 

Total 241,701.25 


COMMERCIAL  STATISnCB  OF  BUFFALO  BNTRANCB  TO  XRIB  BASIN  AND  BLACK  ROCK 

HARBOR,  NEW  YORK. 

For  the  commercial  statistics  relating  to  this  work  reference  is  made  to  the  statistics 
of  Buffalo  Harbor.  There  are  no  means  of  separating  the  statistics  relating  to  the 
portion  of  the  harbor  covered  by  this  improvement  from  the  general  statistics  of  the 
harbor. 


RR5. 


IMPROVEMENT  OF  TONAWANDA  HARBOB  AND  NIAGARA  RIVER,  NEW 

YORK. 

OHIGINAL  CONDITION. 

In  its  original  condition  the  navigation  of  the  Niagara  River  from 
Lake  Erie  to  Tonawanda  was  obstructed  by  several  reefe  and  hummocks 
which  materially  limited  the  draft  of  vessels  traversing  it.  The  water 
in  the  harbor  between  Tonawanda  Island  and  the  main  shore  was  shoal, 
and  the  river  in  some  places  had  a  very  swift  current.  The  object  of 
the  improvement  is  to  provide  a  navigable  channel  from  the  head 
of  Niagara  River  at  Lake  Erie  to  the  north  end  of  Tonawanda  Har- 
bor, and  to  dredge  that  harbor,  all  to  a  depth  permitting  use  by  vessels 
drawing  16  feet. 

PROJECT  FOR  IMPROVEMENT. 

To  remove  obstructions  so  as  to  make  a  channel  400  wide  and  18  feet 
deep,  which,  as  planned,  includes  work  at  the  following  places: 

1.  On  the  Horseshoe  Reef  at  the  entrance  to  Niarara  River. 

2.  On  the  shoal  at  the  head  of  Strawberry  IslanoT 
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3.  A  few  shoal  places  abreast  of  the  lower  end  of  Eattlesnake  Island. 

4.  The  full  width  of  the  river  between  Tonawanda  Island  and  the 
mainbind  along  the  entire  front  of  Tonawanda. 

The  project  was  approved  in  1888. 

By  the  terms  of  the  river  and  harbor  act  of  June  3, 1896,  the  project 
was  extended  to  include  the  river  to  the  north  line  of  the  village  of 
North  Tonawanda. 

The  cost  of  the  work  a^  estunated  in  1891  was  $1,152,987.93.  This 
does  not  include  the  work  necessarv  between  Tonawanda  Island  and 
the  north  line  of  the  village  of  North  Tonawanda,  nor  that  required  in 
the  main  river  abreast  of  Tonawanda  Island,  to  which  the  project  was 
extended  by  the  terms  of  the  river  and  harbor  act  of  June  3,  1896. 
The  amount  expended  on  the  general  project  up  to  June  30, 1900,  was 
$413,671.23. 

At  that  time  the  channel  through  the  Horseshoe  Reef  had  been  com- 

{)leted.  This  channel  is  400  feet  wide  and  18  feet  deep  at  mean  lake 
evel,  excepting  a  few  small  patches  of  rock  over  which  there  is  a  least 
depth  of  iH  feet.     The  len^h  of  the  channel  is  1,500  feet. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1901, 
was  $9,614.06. 

At  the  close  of  operations  in  1897,  due  to  exhaustion  of  funds,  the 
channel  across  the  reef  at  Strawberry  Island  had  been  excavated  to  a 
depth  of  18"  feet  for  a  width  of  180  feet. 

In  June,  1899,  operations  in  rock  removal  were  reconmienced  and 
continued  until  July  31, 1900,  when  the  channel  was  practically  com- 
pleted as  planned. 

During  the  season  of  1896  a  channel  200  feet  wide  and  1,050  feet 
long  was  excavated  fully  18  feet  deep  across  the  shoal  in  the  main 
river  channel  at  the  foot  of  Tonawanaa  Island.  Tonawanda  Harbor 
had  been  dredged  16  feet  deep  in  the  center  during  previous  years. 
The  work  of  increasing  the  depth  in  the  harbor  to  18  feet  was  begun 
in  1895,  when  a  dredge  cut  20  feet  wide  was  made  to  the  depth  of  18 
feet  along  nearly  all  the  length  of  the  harbor  front  of  Tonawanda 
Island.  During  1897  the  money  available  was  expended  in  securing  a 
similar  depth  along  1,600  feet  of  the  docks  on  the  mainland  side  below 
the  bridge  for  a  width  of  75  feet. 

During  the  fiscal  year  ending  June  30,1900^  a  large  amount  of  work 
was  done  in  removing  a  troublesome  shoal  at  the  toot  of  Tonawanda 
Island,  which  prevented  vessels  from  safely  approaching  the  iron- 
works dock.  One  dredge  worked  on  this  shoal  from  July  1  to 
December  9, 1899. 

The  object  of  the  extension  of  the  project  to  the  north  line  of  North 
Tonawanda  was  to  enable  needed  work  to  be  done  on  a  shoal  oflf  the 
foot  of  Tonawanda  Island,  which  work  was  not  included  in  the  origi- 
nal project  and  estimates.  At  some  distance  below  the  island  there  is 
a  deep  pool,  and  by  excavating  across  the  shoal  this  would  be  reached. 
Beyond  the  pool  no  work  is  demanded  by  any  present  interests  of 
commerce. 

BEPOET  OP  OPEEATIGNS. 

At  the  beginning  of  the  fiscal  year  dredging  Strawberry  Island 
channel  was  nearly  completed.  Work  was  continued  during  the 
month  of  July,  1900,  with  one  dredge,  under  contract  with  Hingston 
&  Woods. 
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During  the  month  8,940  cubic  yarda  of  gravel  was  removed  and  the 
channel  completed. 
No  other  work  has  been  done  during  the  year. 

REMARKS  AND   ESTIMATE. 

The  originally  estimated  cost  of  the  project  in  1891  was  11,152,987. 93. 
A  very  large  part  of  the  work  embraced  by  the  i)roiect  and  its  exten- 
sion has  been  done  at  a  cost  much  below  the  original  estimate. 

Taking  the  sum  of  the  approoriations,  $425,000,  from  the  original 
estimates  leaves  $727,987.93.  The  knowledge  gained  in  the  conduct 
of  the  work  indicates  that  but  a  portion  of  this  sum  will  be  required 
to  do  all  the  necessary  work  embraced  in  the  original  project  and  all 
work  that  is  at  all  required  in  the  extension  of  the  project. 

Recent  experiences  of  vessels  and  an  examination  made  by  this  ofSce 
imply  a  lumpy  condition  and  some  shoal  ridges  in  the  main  channel 
abreast  of  Tonawanda  Island,  which  will  require  much  work  to  give 
the  projected  channel  18  feet  depth  and  400  feet  width.  This  work  is 
not  specified  or  estimated  for  in  the  original  project  and  estimate,  but 
properly  comes  within  the  extended  project. 

lue  conunerce  of  Tonawanda  is  large  and  increasing,  and  it  is  in  a 
high  decree  desirable  that  all  impedunents  be  removed  which  inter- 
fere with  vessels  reaching  the  docks  drawing  16  feet  at  mean  level  of 
the  lake  and  river.  An  appropriation  of  $250,000  is  estimated  for  as 
the  amount  which  can  prontably  be  expended  during  the  next  fiscal 
year  under  the  project. 

Money  stcUement. 

Jnly  1,  1900,  balance  unexpended $11,32S.77 

June  20,  1901,  amount  expended  during  fiscal  year 9, 614. 06 

July  1,  1901,  balance  unexpended 1,714.71 

Amount  (estimated)-  required  for  completion  of  existing  project 727, 987. 93 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 250, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
.    4,1897. 
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Act  of — 

August  11,  1888 $100,000 

September  19, 1890 75,000 

July  13, 1892 75,000 

August  18, 1894 50,000 

June  3,  1896 50,000 

March  3,  1899 75,000 

Total '....  425,000 
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OOMMBBCIAL    BTATISnGB    OF    TONAWANDA    HABBOR  AND  NIAGARA  RIVER,   BY  LAKE  AND 

RIVER. 

[Fumiflhed  by  the  collector  of  eustoms,  Bufl&lo  Creek  and  Niagara  districts.] 

Arrivals  and  departures  of  vessels  for  the  year  ending  December  SI,  1900. 


Arrivals  f rom— 

Departures  to- 

District 

Home  ports. 

Foreign  ports. 

Home  ix)rts. 

Foreign  ports. 

Num- 
ber. 

Ton. 
nage. 

Num- 
ber. 

Ton- 
nage. 

Num- 
ber. 

Ton- 
nage. 

Num- 
ber. 

Ton- 
nage. 

Buffalo  Creek: 

Steam 

79 
86 

281 
863 

88,464 
40,238 

188,020- 
185,688 

26 

7 

29 
86 

2,494 
2,787 

10,499 
12.499 

86 

88 

284 
363 

40,826 
41,121 

182,028 
188,291 

28 
3 

26 
28 

2,142 
847 

Sail  and  barflres 

Niagara: 

Bteam 

8,960 
9,274 

Sail  and  barges 

Total 

809 

452,405 

98 

28,219 

821 

451,766 

85 

21,223 

Total  arrivals  and  departures  (registered  tonnage). 


1899. 

1900. 

Arrivals. 

Departures. 

Arrivals. 

Departures. 

Num- 
ber. 

Ton- 
nage. 

Num- 
ber. 

Ton- 
nage. 

Num- 
ber. 

Ton- 
nage. 

Num- 
ber. 

Ton- 
nage. 

Buffalo  Creek... 

249 
820 

114,188 
450,044 

246 
827 

114,720 
449,125 

198 
709 

88,918 
396,706 

205 
701 

84,486 
388,558 

Niftgur^ ... 

Total 

1,069 

664,182 

1.073 

568,846 

907 

480,624 

906 

472,989 

Decrease  of  tonnage,  1900  under  1899 174,414 

Greatest  draft  of  vessels feet..  14 

Amount  of  revenue  collected,  year  ending  December  31,  1900^ $46, 029. 64 

Value  of  foreign  imports,  year  ending  December  31,  19(X)* $446, 250. 00 

Value  of  foreign  exports,  year  ending  December  31,  1900  * $7, 266. 50 

Enrolled  tonnage,  port  of  Tonawanda No  record 

New  lines  of  traniroortation  established None 

Numberof  rafts  of  timber  received 23 

Receipts  by  lake  and  river, 
[Tons  of  2,000  pounds.] 


Articles. 

1894. 

1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

Lumber 

712,087 
3,776 
2,124 

787,202 
4,697 
2,137 

821,797 

4,298 

1,798 

135 

4,059 

5,972 

134,428 

4,770 

9,097 

1,024.232 
5.948 
1.882 

819,353 

9,441 

901 

81 

3,439 

13,120 

245,417 

3,087 

3,151 

870,088 

1,740 

420 

680,507 

6,662 

407 

Shingles 

Laths 

Pickets 

Posts 

1,200 

2,514 
98,684 

1,167 

7,850 

110,454 

21,720 

8,371 

2,889 

2,196 

172,187 

4,358 

2,403 

1.710 

24,761 

237,290 

6.449 

1,979 

5,206 

Railroad    ties,   telegraph 
poles,  etc 

34,422 

Iron  ore 

222,450 

Limestone 

3,843 
6.180 

Pig  iron 

4,370 

700 

17,812 

Copper .        

Pulp  wood 

25,270 
3,772 

i9,726 
5,057 

24,648 

7,180 

Timoer 

1,050 

1,209 
595 

Miscellaneous 

216 

Total 

838,267 

894,408 

1.015,396 

1,240,867 

1.128,807 

1,161,602 

961,578 

^  Niagara  district  only. 
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Shipments  by  lake  and  river, 
[Tons  of  2,000  pounds.] 
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Articles. 

1897. 

1898. 

1899. 

1900. 

Lumber .        ...,,,r  -,  ^t  ^-- - 

928 
500 
200 

70 

Pigiron                                       

463 

Manufactured  iron --  -  --        

Total 

1,628 

70 

458 

Receipts,  in  tons  and  percentages^  for  the  years  ending  December  SI,  1898,  1899,  and  1900. 


ArUcles. 

1896. 

1899. 

1900. 

Tons. 

Percent. 

Tons. 

Percent 

Tons. 

Percent 

Timber  and  timber  products 

Iron.  coDoer.  etc 

870,986 
251,821 

77.67 
22.48 

905,884 
245,718 

78.66 
21.84 

729,100 
232,478 

75.82 
24.18 

Total 

1,122,807 

100        1    1.161.602 

100 

961,678 

100 

Entrances  and  clearances  ai  Tonawanda  since  189^, 
[Compiled  from  the  annual  report  of  the  Buffalo  Merchants*  Exchange.] 


Year. 

Vessels  entered. 

Vessels  cleared. 

Articles  re- 
ceived by 
lake,  in 
vessels, 
rafts,  etc. 

Canal 
clear- 
ances. 

Shipments 
by  Erie 
Canal. 

Lumber  ship- 
ments by 
Erie  Canal. 

Number. 

Tonnage. 

Number. 

Tonnage. 

1892 

1893 

1894 

1896 

1896 

1897 

1898 

1899 

1,181 

909 

849 

920 

1,305 

1,355 

1,137 

1,069 

907 

484,068 
400,479 
418,488 
425,105 
466,297 
657,748 
562,670 
664,096 
480,624 

1,176 

894 

880 

935 

1,278 

1,369 

i,m 

1,069 
906 

473,997 
891.176 
408,350 
441,602 
456,000 
558,786 
66,091 
66,228 
472,989 

Tbnt. 

996,876 

860,142 

838,267 

894,408 

1,016,396 

1,240,867 

1,122,807 

1,151,602 

961,678 

Number. 
8,111 
2,602 
2,258 
2,120 
2,062 
2,785 
2,100 

584,212 
560,864 
486,260 
408,358 
884,889 
502,527 
458,998 
416,051 
899,487 

FeetB.M. 
286,329.807 
216,116,582 
202.110,990 
196,886,000 
186,580,362 
218,576,701 
184,709,746 
174,294,366 

1900 

154,978,108 

Number  of  rafts  and  vessels  passing  the  International  Bridge,  Niagara  River,  during  the 

years  189S  to  1900. 

[Furnished  by  R.  J.  McMurray,  captain  of  the  tug  IntemationaL] 


1896. 

1894. 

1896. 

1896. 

1897. 

1896. 

1899. 

1900. 

St<»4vmem 

8,796 

2,820 

26 

10,406 

8,076 

18 

10,012 

2,891 

6 

9,460 

i;888 

18 

8,100 

2,821 

10 

7,826 
1,960 

4 

6,108 

1,506 

2 

7,882 
1,496 

Other  vessels 

Rafts 

Total 

11,641 

18,496 

12,908 

11,816 

10,481 

9,280 

7,616 

8,827 
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Nuvnher  of  vessels  passing  through  the  draw  of  the  IrUemational  Bridge. 


Veaaels. 

1896. 

18»7. 

1898. 

1899. 

1900. 

Toga 

8,213 
2,856 
1,608 

2,441 
2,360 
1,598 

2,672 
2,404 
1,638 

2  757 

Steamers _ 

4,260 
2,321 

2,900 
1  650 

Barges 

Total 

7,677 

6,671 

6,399 

6,614 

7.307 

Season  of  navigation,  May  15  to  December  21,  1900 days. .      220 

Number  of  times  tbe  bridce  draw  was  opened  during  season 4, 905 

Average  number  of  times  bridge  draw  was  opened  per  day 22. 3 


R  R  6. 


IMPROVEMENT  OF  NIAGARA  RIVER  FROM  TONA WANDA  TO  PORT 

DAY,  NEW  YORK. 

ORIGINAL  CONDITION. 

Port  Day  is  the  inlet  to  the  old  hydraulic-power  canal  at  Niagara 
Falls.  It  is  not  and  never  has  been  a  practicable  port  of  commerce, 
owing  to  shallow  water  and  its  proximity  to  the  rapids  at  the  head  of 
Nia^ra  Falls. 

Irom  Port  Day  up  the  river  in  front  of  the  city  of  Niagara  Falls 
is  very  shallow  and  with  rock  bed  until  Conners  Island  is  reached. 
Between  Conners  Island  and  the  main  shore  is  a  snug  little  harbor,  with 
about  5  acres  of  an  average  depth  of  12  feet  at  mean  river  stages,  and 
with  a  maximum  depth  or  about  16  feet. 

Above  the  head  of  the  island  there  was  a  shoal  with  a  least  depth  on 
it  of  7i  feet  at  mean  stage.  Above  this  shoal  very  good  water  existed 
until  Cayuga  Island  was  reached.  Between  this  island  and  Tonawanda 
a  shoal  exists  which  requires  dredging  to  give  a  channel  of  12  feet 
depth  at  mean  river  stage. 

FBOJEGT  FOB  IMPROVEMENT. 

The  project  for  the  improvement  of  the  Niagara  River  from  Tona- 
wanda to  rort  Day,  as  it  now  stands,  is  to  make  a  channel  200  feet  wide 
and  not  less  than  12  feet  deep  at  mean  river  level  by  excavating 
through  the  shoal  at  the  head  of  Conners  Island  and  through  the  shoal 
above  Cayuga  Island. 

The  project  also  states  that  *'any  widening  or  deepening  required 
should  be  estimated  and  provided  for  after  the  work  outlined  above  is 
done." 

This  is  a  modification  of  the  original  project,  which,  with  a  history 
of  the  modification,  is  given  in  the  annual  report  on  this  harbor  for  1896. 
(Chief  of  Engineers'  Report,  p.  3122.) 

The  cost  of  the  present  project  was  originally  estimated  in  1892  at 
$230,000.  This  estimate  was  reduced  to  $180,000,  and  it  is  now  esti- 
mated that  the  work  can  be  completed  for  much  less  than  this  amount, 
viz,  $35, 000,  making  the  total  cost  of  the  work  contemplated  by  the 
project  $95,000. 
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Up  to  June  30,  1900,  there  had  been  expended  on  the  project 
$58,210.86.  At  this  time  the  channel  through  the  shoal  at  the  head 
of  Conners  Island  had  been  completed  to  its  full  width  of  200  feet  and 
a  depth  of  12  feet  or  more  at  mean  river  level.  Across  the  shoal  above 
Cayuga  Island  a  channel  was  drilled,  blasted,  and  dredged  to  a  depth 
of  12  feet,  a  width  of  81  feet,  and  a  length  of  1,040  leet,  extending 
entirely  across  the  shoal. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1901, 
was  $1,430.65.  being  retained  percentages  aue  contractor. 

The  channel  through  the  shoal  above  Cayuga  Island  was  excavated 
to  the  required  depm  of  12  feet  and  to  a  width  of  150  to  170  feet, 
leaving  from  30  to  50  feet  yet  to  be  excavated  to  complete  the  chan- 
nel under  the  project.  This  channel  has  been  properly  buoyed  by  the 
Light-House  Department. 

No  operations  have  been  carried  on  during  the  fiscal  year  ending 
June  30,  1901. 

REMARKS. 

With  the  completion  of  the  channel  200  feet  wide  and  12  feet  deep 
through  the  Cayuga  Island  reef  and  the  removal  of  any  bowlders 
that  may  be  elsewhere  discovered  the  project  may  be  considered  as 
completed. 

It  is  estimated  that  it  will  cost  not  to  exceed  $35,000  to  complete  the 
work  on  this  shoal  and  elsewhere  under  the  project,  and  it  is  tneref  ore 
recommended  that  this  sum  be  appropriated  to  complete  the  project. 

It  is  to  be  noted  that  there  is  practically  no  use  made  of  tiiis  cnan- 
nel  of  the  Niagara  River  below  Tonawanda  except  by  excursion  boats 
running  to  resorts  along  the  shore  of  Grand  Island. 

Money  statemenL 

July  1,  1900,  balance  unexpended $1,789.14 

June  30,  1901,  amount  expended  during  fiscal  year 1,430.65 

July  1,  1901,  balance  unexpended 358.49 

Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 35, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPItOPRIATIONS. 

Act  of — 

July  13, 1892 $20,000 

August  18,  1894 10,000 

June3,  1896 15,000 

March  3,  1899 15,000 

Total 60,000 
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CX>MHKRCIAL  8TATI8TIC8,    NIAQARA   FALI4,    N.  Y. 

Arrivalg  and  departures  of  steam  and  sail  vessels  for  the  year  ending  December  SI,  1900. 


Number. 

Tonna«e. 

A  rri  vala 

55 
55 

43.795 
43,795 

Departures) 

Total  arrivals  and  departures  (tonnage  87,590) 110 

Increase  of  tonnage  over  1899 54,580 

Greatest  draft  of  vessels feet. .  10 

Amount  of  revenue  collected,  year  ending  December  31, 1900 .  None  on  lake  commerce. 

Value  of  imports,  year  ending  December  31,  1900 16,494 

Value  of  exports,  year  ending  December  31,  1900 None. 

Enrolled  tonnage,  port  of  Niagara  Falls No  record. 

New  lines  of  transportation  established None. 

Receipts  by  lake  and  river  ai  Schlosser's  dock. 


1806. 


1807. 


1806. 


1809. 


1900. 


Rofdn.  potash,  clay,  sulphur,  nitrates,  etc toilB.. 


None. 


None. 


None. 


1.410 


1,517 


No  record  of  passengers. 

There  was  unloaded  from  vessels  at  foot  of  Grand  Island  and  rafted  to  Port  Day  for 
the  paper  mills  the  following: 


Year. 

Pulp  wood. 

Year. 

Pulp  wood. 

1895 

Tons. 
28,284 
86,000 
70,764 

1898 

TbM. 
84,418 

1896 • 

1899 

76,000 

1897 

1  1900 

52,000 

Shipments  by  river,  none,  except  passengers,  which  are  not  reported. 


R  R  7. 


EXAMINATION  AND  SURVEY  OF  LAKE   ERIE    ENTRANCE  TO  BLACK 
BOCK  HARBOR  AND  ERIE  BASIN,  NEW  YORK. 

[Pzinted  in  House  Doc.  No.  125.  Fifty-sixth  GoDgieBS,  second  senion.] 

OmoE  OF  THE  CniEr  or  Engineers, 

United  States  Aemt, 
Washington^  December  5,  1900. 
Sir:  I  have  the  honor  to  submit  herewith  copies  of  reports  dated 
July  6  and  November  8, 1900,  with  msp/  by  Maj.  T.  W.  Symons,  Corps 
of  Engineers,  upon  preliminary  examination  and  survey^  respectively, 
of  L^ke  Erie  entrance  to  Black  Rock  Harbor  and  Erie  Basin,  New 
York,  made  to  comply  with  requirements  of  the  emergency  river  and 
harbor  act  of  June  6,  1900. 

*  Not  reprinted;  printed  in  House  Doc.  No.  125,  Fiftynaixth  Congress,  second  session. 
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The  project  presented  for  improvement  contemplates  the  formation 
b^  dredging  and  rock  removal  of  a  channel  3,300  feet  long,  400  feet 
wide,  and  23  feet  deep  at  mean  lake  level,  except  where  l^d  rock  is 
found  at  a  depth  of  22  feet,  from  BulSFalo  main  entrance  channel  to 
Erie  Basin,  ana  a  branch  channel  and  basin,  1,920  feet  long,  500  feet 
wide,  and  23  feet  deep  at  mean  lake  level,  to  Black  Bock  £uurbor,  the 
estimated  cost  being: 

For  channel  to  Erie  Basin $188,743 

For  branch  channel  and  basin  to  Black  Bock  Harbor 625,900 

Total 814,643 

With  reference  to  the  advisability  of  this  improvement  Major  Symons 
states  that  in  his  opinion  existing  conmiercial  interests  justify  and 
require  the  excavation  of  the  channel  to  Erie  Basin,  and  that  the  branch 
channel  to  Black  Bock  Harbor  is  necessary  for  prospective  commerce 
only.  His  views  are  concurred  in  by  the  Division  Engineer,  CoL  G.  L. 
Gillespie,  Corps  of  Engineers. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilsok, 
Brig.  Oen*^  Chief  of  Enmneen. 

tjm  S.  Army. 
Hon.  Emhu  Root, 

Secretary  of  War. 


freuminart  examination  of  thb  lake  ebie  entranob  to  blaok 
rook  harbor  and  erie  basin,  new  york. 

United  States  Engineer  Office, 

Buffalo,  N.  T.,  July  6, 1900. 

General:  I  have  the  honor  to  acknowledge  receipt  of  your  letter  of 
June  80, 1900,  and  to  submit  the  following  report  on  the  preliminary 
examination  of  the  Lake  Erie  entrance  to  Black  Bock  Harbor  and 
Erie  Basin,  New  York. 

It  is  my  opinion  that  this  locality  is  worthy  of  improvement  by  the 
General  Government.  This  opimon  is  based  upon  its  present  and 
prospective  use  for  the  purposes  of  commerce. 

A  portion  of  tiie  map*  of  BulSFalo  Harbor  is  submitted  herewith. 
Upon  this  map  is  shown  the  general  situation  of  the  locality  included 
in  this  examination.  The  portion  of  the  water  front  of  Buffalo  from 
the  Erie  Basin  to  the  Bird  Island  Pier  has  never  been  improved  to  any 
great  extent  on  account  of  its  exposure  to  the  storm  action  of  Lake 
Erie.  This  is  now  being  protected  by  the  construction  of  the  North 
Breakwater  in  the  position  shown  in  red  on  the  accompanying  map, 
and  it  will  now  be  practicable  to  improve  this  portion  of  the  harbor. 

As  it  directly  connects  with  the  main  tracks  of  the  New  York  Cen- 
tral Bailroad,  it  will  probably  be  improved  and  used  for  commercial 
purposes  in  a  very  short  time. 

Just  to  the  north  of  the  Erie  Basin  and  jutting  out  from  the  main- 
land is  shown  what  is  known  as  the  Beading  coal  trestle.  Large 
amounts  of  anthracite  coal  are  brought  to  this  trestle  over  the  lines  of 
the  Central  Bailroad  and  shipped  therefrom  in  large  vesseb.  It  is 
very  difficult  for  the  large  vessels  to  get  to  and  from  this  trestle,  and 
it  is  a  common  thing  for  a  vessel  to  go  aground  just  to  the  northwest 

1  Not  printed. 
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of  the  Erie  Basin  breakwater,  and  a  considerable  portion  of  the  work 
needed  is  to  give  relief  from  this  grounding  of  loaded  vessels. 

The  object  of  the  improvement  aimed  at  is  understood  to  be  to  give 
access  to  this  coal  trestle  and  to  the  lake  front  northward  from  it.  It 
is  understood  to  be  the  intention  of  the  city  to  build  excursion  docks 
along  this  portion  of  the  water  front,  and  the  commerce  to  be  bene- 
fited will,  therefore,  be  both  general  and  local. 

The  State  of  New  York  has  recently  si)ent  about  180,000  in  deepen- 
ing the  Erie  Basin  and  better  fitting  it  for  commercial  purposes,  and 
this  will  add  to  the  importance  and  necessity  of  the  work  under 
advisement. 

It  is  estimated  that  to  make  the  survey  required  will  cost  at  least 
$300,  and  there  is  no  former  appropriation  from  which  this  could  be 
supplied. 

As  stated  in  my  letter  of  June  20, 1900,  it  will  be  necessary  in  mak- 
ing the  survey  and  estimates  of  cost  to  fix  upon  the  harbor  line  in 
front  of  this  property,  in  order  that  the  work  of  the  Government  may 
be  properly  limited.  If  the  harbor  line  can  not  be  established,  it  will 
be  necessary  to  assume  one  and  work  from  that  as  a  basis,  but  it  would 
be  best  for  all  interests  to  have  this  line  fixed  at  once  in  order  tliat 
there  may  be  no  misunderstanding  in  regard  to  the  matter. 
Very  respectfully,  your  obedient  servant, 

T.  W.  Stmons, 
Mag  or  ^  Corps  of  JEngmeera. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A* 

(Through  the  Division  Engineer.) 

[Second  indonement] 
NOBTHEAST  DIVISION  EnOINEEB  OfFIOB, 

New  York,  July  17, 1900. 
Bespectf  ally  returned  to  the  Chief  of  Engineers,  concurring  in  the 
views  of  the  district  officer. 

The  city  front  north  of  entrance  to  BulSFalo  River,  including  the 
Erie  Basin,  has  been  improved  by  riparian  owners  at  large  expense 
during  the  past  five  years  to  render  it  more  available  for  the  increas- 
ing commerce  of  the  port.  The  construction  of  the  north  breakwater 
wul  place  this  front  under  protection  and  will  cause  the  improvements 
just  completed  to  be  utilized  to  advantage. 
A  Government  harbor  line  on  this  front  is  desirable. 

G.  L.  GnxESPDB, 
Colonel,  Corps  of  Engineers, 

I/wisian  Migtneer. 

[Thiid  indotsement] 

Office  Chief  of  Engineebs, 

n.  S.  ABinr, 
^  18, 1900. 
Respectfully  submitted  to  the  Secretary  of  War. 
This  report  relates  to  prelimina^  examination  of  the  Lake  Erie 
entrance  to  Black  Rock  Harbor  and  Erie  Basin,  Buffalo,  N.  Y.,  author- 
ized  by  the  emergency  river  and  harbor  act  approved  June  6«  1900. 
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In  view  of  its  present  and  prospective  use  for  the  purposes  of  com- 
merce, the  locality  is  reported  to  be  worthy  of  improvement  by  the 
General  Government,  and  I  reconmiend  that  a  survey  be  made  and  the 
cost  of  improvement  be  estimated. 

A.  Mackenzie, 
Actmg  Chief  of  Engineers. 

[Fourth  indorjomcnt] 

War  Department, 

July  20, 1900. 
Approved  as  reconmiended  by  the  Acting  Cliief  of  Engineers. 

Elihu  Root, 
Secretary  of  War. 


survey  of  lake  erie  entrance  to  black  rock  harbor  and  erie 

basin,  new  york. 

United  States  Engineer  Office, 

Buffalo^  N.  Z,  NavefmberS^  1900. 

General:  I  have  the  honor  to  submit  the  following  report  on  a  sur- 
vey and  estimate  of  the  cost  of  improvement  of  the  ^'Lake  Erie 
entrance  to  Black  Rock  Harbor  and  Erie  Basin,  New  York,"  to  com- 
ply with  the  provisions  of  the  emergency  river  and  harbor  act  of  June 
6, 1900,  and  your  letter  of  August  25,  lOoO.  There  is  submitted  here- 
with a  tracing  of  a  portion  of  BuflFalo  Harbor,  upon  which  is  shown 
the  entrance  and  locality  understood  to  be  embraced  under  this  title. 

The  harbor  works  necessary  for  the  improvement  consist  solely  of 
the  excavation  of  an  approach  channel  and  branches  connecting  the 
main  entrance  channel  leading  into  BujOFalo  Harbor  with  Black  Kock 
Harbor  and  with  the  Erie  Basin.  The  approach  channel  is  8,000  feet 
long  from  the  main  Buffalo  entrance  channel  to  the  northerly  end  of  the 
New  York  State  breakwater  forming  the  Erie  Basin,  where  it  divides 
into  two  branches — one,  a  short  branch  to  the  southward,  connecting 
this  channel  with  the  Erie  Basin  in  front  of  the  Reading  coal  trestle, 
and  one  a  branch  to  the  northward,  connecting  this  channel  with  Black 
Rock  Harbor  at  its  upper  end,  where  it  is  formed  by  the  Bird  Island 
Pier,  a  structure  built  by  the  State  of  New  York.  In  addition  to 
being  a  channel,  however,  for  the  passage  of  vessels  into  Black  Rock 
Harbor,  this  northerly  branch  would  have  to  serve  as  a  basin  in  front 
of  the  wharves  and  slips  which  may  be  built  out  from  the  mainland 
to  the  established  harbor  line,  and  in  planning  the  improvement  this 
fact  must  be  taken  into  consideration  and  the  channel  way  widened 
accordingly. 

The  main  approach  channel  proposed  and  the  short  branch  to  the 
southward  should  be  the  equal  in  width  and  depth  of  the  main  entrance 
channel  into  Buffalo  Harbor,  because  it  should  accommodate  vessels  of 
the  same  class  and  size  navigating  the  last-mentioned  channel,  vi^, 
vessels  of  18  to  20  feet  draft  and  engaged  in  coal,  grain,  and  lumber 
transportation. 

The  Reading  coal  trestle  and  the  lumber  yards  and  grain  elevators 
bordering  on  the  Erie  Basin  are  commercial  interests  actually  existing 
and  to  be  benefited  by  the  proposed  improvement.    These  interests  are 
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now  restricted  to  such  traffic  as  can  be  done  by  vessels  of  not  over  16 
feet  draft,  the  draft  that  can  be  carried  through  the  natural  channel 
way  leading  lakeward  from  the  northerly  end  of  the  New  York  State 
breakwater. 

The  north  branch  of  the  proposed  channel  leading  to  Black  Bock 
Harbor  must  be  considered  and  planned  in  the  light  of  prospective  use 
for  the  purposes  of  commerce.  The  portion  of  the  water  front  of 
BuflFalo  alon^  which  this  part  of  the  improvement  is  proposed,  and 
which  extends  northward  irom  the  Reading  coal  trestle  to  the  Bird 
Island  pier,  has  never  been  improved  heretofore,  on  account  of  its 
exposure  to  storms  on  Lake  Erie.  The  conditions  are  now  radically 
changed,  as  the  breakwater  for  the  protection  of  the  entrance  to  Erie 
Basin  and  Black  Rock  Harbor  has  been  provided  for,  is  well  along 
toward  completion,  and  will  be  fully  completed  before  July,  1901,  and 
will  thoroughly  protect  the  entire  frontage  under  consideration.  The 
frontage  connects  directly  with  the  main  tracks  of  the  New  York  Cen- 
tral Railroad,  and  it  will  probably  be  improved  by  the  construction  of 
wharves  and  slips  for  commercial  purposes  in  a  short  time. 

It  is  also  possible  that  the  city  of  Buffalo  will  build  excursion 
wharves  along  a  portion  of  this  frontage,  or  beyond  it  in  Black  Rock 
Harbor,  to  meet  an  urgent  demand  for  that  class  of  traffic. 

For  tne  reasons  herein  stated,  the  improvement  proposed  has  been 
designed  and  estimated  for  as  shown  on  the  accompanying  tracing. 
The  work  may  properly  be  divided  into  two  portions;  one  leading  to 
the  Erie  Basin  being  immediately  necessary  for  the  benefit  of  existing 
commerce,  and  one  leading  to  Black  Rock  Harbor  being  necessary  for 
prospective  commerce  onfy.    These  will  be  separately  estimated  for. 

In  all  the  work  it  is  contemplated  to  carry  the  excavation  to  the 
depth  of  23  feet  at  mean  lake  level.  This  depth  is  arrived  at  as 
follows: 

The  maximum  draft  of  vessels  coming  to  Buffalo  is  approximately  19 
feet.  Easterly  windstorms  often  lower  the  water  in  the  harbor  2  feet 
below  mean  lake  level,  and  sometimes  8  feet.  It  is  desirable  to  have 
at  least  1  foot  of  water  under  a  vessel  at  all  times.  To  meet  all  these 
contingencies  and  always  have  at  least  1  foot  of  water  under  Hie  keel 
of  vessels  drawing  19  feet  it  is  necessary  to  carry  the  excavation  to  23 
feet.  Where,  however^  bed  rock  is  found  at  a  depth  of  22  feet,  it  is 
not  planned  to  disturb  it 

The  dimensions  of  the  channels  and  basin  proposed  are  as  follows: 

The  approach  channel  from  the  main  entrance  channel  to  Buffalo 
Harbor  at  the  opening  between  the  two  breakwaters,  as  shown,  lies 
straight  to  the  establisned  harbor  line,  and  is  3,000  feet  long.  This 
channel  is  to  be  400  feet  wide.  In  addition  thereto,  in  order  to  give  a 
clear  entrance  to  Erie  Basin,  the  area  south  of  this  channel  should  be 
excavated,  as  shown,  an  average  distance  of  about  800  feet  in  length 
and  an  average  width  of  400  feet. 

The  Black  Rock  Harbor  branch  of  the  channel  extends  from  the 
approach  channel  northerly  to  the  southerlv  end  of  Black  Rock  Har- 
bor, and  is  1,920  feet  long  and  600  feet  wide.  This  width  of  500  feet 
is  adopted  in  order  that  vessels  entering  or  leaving  the  slips  to  be  built 
between  the  harbor  line  and  the  shore  may  have  room  to  make  the 
necessary  turns  and  straighten  themselves  out  in  the  direction  of  the 
channel,  and  as  well  that  it  may  accommodate  the  traffic  going  into 
and  out  of  Black  Rock  Harbor. 


Digitized  by  VjOOQIC 


APPENDIX   E  B — ^BSPOBT   OP  MAJOR   8YM0K8.  3347 

GHABAOTEB  OP  liATEBIAL. 

Upon  the  map  submitted  the  natural  depths  to  lake  bottom  are  shown 
in  plain  figures,  and  depths  to  rock  are  shown  in  figures  inclosed  in 
parentheses.  In  the  entrance  channel  the  rock  is  overlaid  with  sand, 
CTaveL  and  clay  to  an  average  depth  of  about  6  feet.  In  the  Black 
Aock  Harbor  channel  and  basin  tnis  depth  of  soft  material  is  much 
less,  averaging  but  about  1  foot.  Over  a  large  part  of  the  area  there 
is  practicafly  no  soft  material  on  the  rock.  The  underlying  rock  which 
must  be  excavated  to  give  the  required  depths  is  fiinty  limestone  bed 
rock  which  will  require  to  be  drilled,  blasted,  and  dredged. 

E8TIMATB  OP  OOBT. 

L 

The  approach  channel  from  Buffalo  main  entrance  to  the  established 
harbor  fine  at  foot  of  Georgia  street,  with  branch  to  Erie  Basin — main 
channel  400  feet  wide  and  3,000  feet  long ;  branch  to  Erie  Basin  400 
feet  wide  and  averaging  300  feet  long,  all  to  a  depth  of  23  feet  at  mean 
lake  level  except  where  bed  rock  is  found  at  a  depth  of  22  feet. 

Dredging  2i7,000  cable  yards  of  sand,  gravel,  and  clay,  at  18  cents  per  cable 
yard $44,460 

Excavating  66,500  cubic  yards,  place  measure,  of  bed  rock,  at  $2.25  per 
cubic  yard 127,125 

171,585 
Contingencies,  engineering,  superintendence,  office  exx>enses,  etc.,  10  per 
cent 17,158 

188,743 

IL 

For  channel  and  basin  leading  from  the  entrance  channel  to  Black 
Bock  Harbor,  1,920  feet  long,  500  feet  wide,  and  23  feet  deep,  at  mean 
lake  level: 

Dredging  45,000  cubic  ^^ards  of  sand,  gravel,  and  clay,  at  20  cents $9, 000 

Excavating  280,000  cubic  yards,  place  measure,  of  bed  rock,  at  $2 560, 000 

Contingencies,  engineering,  superintendence,  office  expenses,  etc.,  10  per 

cent 56,900 

625,900 

BUMMABY  BSTIMATB. 

For  main  approach  channel  and  entrance  to  Erie  Basin,  demanded  by  exist- 
ing commercial  necessities $188,743 

For  channel  and  basin  leading  from  main  approach  channel  to  Black  Rock 
Harbor 625,900 

814,643 
OOMMEBGIAL  INTEBE8TS  INVOLVED. 

Tour  letter  of  Au^t  25  requires  me  to  give  my  opinion,  "based 
upon  the  results  of  me  survey,  as  to  the  amount  of  improvement  that 
may  be  justified  by  the  commerce  involved,  together  with  *  *  ♦ 
reasons  for  such  opinion,-  and  a  statement  of  the  conmierce  to  be 
benefited.  ** 

It  is  my  opinion  that  existing  commercial  interests  justify  and  require 


Digitized  by  VjOOQIC 


3348      REPORT   OF   THE   CHIEF   OF   BTTGHOIEBS,  U.  8.   ARMY. 

the  excavation  of  the  approach  channel  and  branch  to  Erie  Basin. 
Within  and  bordering  on  this  basin  are  various  structures  used  in  con- 
nection with  lake- shipping  interests,  coal  trestles,  lumber  yards,  grain 
elevators,  flour  and  packag^e  freight  warehouses,  shipbuilding  and 
repair  shops,  etc.  The  region  has  always  been  handicapped  by  the 
difficulty  of  getting  to  it.  The  large  vessels  running  from  tne  Reading 
coal  trestle  frequently  go  aground  in  the  narrow  and  poor  natural 
channel  to  the  north  of  the  Erie  Basin  breakwater. 

It  is  not  practicable  to  make  a  statement  as  to  the  amount  of  com- 
merce to  be  benefited  by  this  particular  portion  of  the  improvement, 
as  the  statistics  regarding  it  are  embraced  in  the  statistics  of  Buffalo 
Harbor  as  a  whole.  The  amount,  however,  is  considerable  and  will 
undoubtedly  be  largely  increased  if  better  facilities  are  given  for  its 
being  reached  by  deep-draft  vessels. 

For  the  portion  of  the  proposed  work  leading  from  the  main 
approach  channel  northward  to  Black  Bock  Harbor,  not  so  much  can 
be  said.  It  has  no  present  existing  water  commerce  to  be  benefited, 
and  all  the  benefits  are  prospective.  This  region  is  very  advantageously 
situated  for  commercial  purposes;  the  main  tracks  of  the  New  York 
Central  Railroad  run  right  along  the  shore;  there  is  a  good,  easily 
reached  rock  foundation  for  structures  requiring  strong  foundation, 
and  it  is  conveniently  situated  right  in  the  middle  of  the  city's  water 
front.  This  portion  of  the  harbor  has  never  hitherto  been  improved 
for  commercial  purposes,  as,  in  addition  to  its  shallowness,  it  has  been 
fully  exposed  to  the  lake  stoims,  and  it  was  entirely  impracticable  to 
build  wharves  and  slips,  etc.,  and  maintain  them.  The  north  break- 
water, now  nearly  completed,  will  give  the  required  protection  from 
the  lake  storms,  and  it  is  believed  that  the  advantages  of  the  frontage 
will  cause  its  general  improvement  to  immediately  follow  the  excava- 
tion of  a  deep  channel  and  basin  outside  the  established  harbor  line. 
Very  respectfully,  your  obedient  servant, 

T.  W.  Symons, 
Mcyor^  Corps  of  Engvneen. 

Brig.  Gren.  John  M.  Wilson, 

Chief  of  Engi/neera^  U.  S.  A» 

(Through  the  Division  Engineer.) 

[Third  indoraement] 

Northeast  Division  Engineeb  Ofpioe, 

New  Tarky  November  ««,  1900. 
Respectfully  returned  to  the  Chief  of  Engineers,  concurring  in  the 
views  of  the  oistrict  officer. 

The  work  herein  outlined  makes  possible  the  utilization  of  the  water 
front  of  the  city  lying  north  of  the  entrance  to  Buffalo  River  in  con- 
nection with  the  north  breakwater  now  in  process  of  construction,  and 
in  addition  furnishes  a  basin  in  which  vessels  may  lie  securely  pro- 
tected against  southerly  and  southwesterly  storms. 

G.  L.  Gillespie, 
Colond^  Corps  of  Engin^ers^ 

IHmsion  Engvneerm 
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R  R  6. 

ESTABLISHMENT  OF  HARBOK  LINES  IN  ERIE  BASIN  AND  BLACK  ROCK 
HARBOR,  BUFFALO,  NEW  YORK. 

United  States  Engineer  Office, 

Buffalo,  N.  Y.^  September  i,  1900. 

General:  In  accordance  with  the  requirements  contained  in  your 
letter  of  July  23,  1900,  relating  to  the  establishment  of  harbor  lines  in 
connection  with  a  preliminary  examination  of  Lake  Erie  entrance  to 
Black  Rock  Harbor  and  Erie  Basin,  Buffalo,  N.  Y.,  I  have  the  honor 
to  submit  the  following  report: 

The  object  of  the  proposed  harbor  lines  is  fully  set  forth  in  my 
reports  of  June  20  and  July  6,  1900,  and  need  not  be  repeated  here.  1 
have  communicated  with  manv  persons  in  the  locality  to  be  affected  by 
the  harbor  line,  and,  after  lully  considering  the  matter,  I  have  the 
honor  to  recommend  the  adoption  of  the  harbor  lines  as  shown  on  a 
tracing  ^  submitted  herewith.  The  harbor  lines  are  laid  down  with  due 
regard  to  all  existing  wharves,  and  at  the  same  time  provide  what  are 
believed  to  be  ample  accommodations  for  the  future  probable  develop- 
ment of  commercial  interests  in  the  locality. 

The  harbor  lines  have  been  desired  for  the  entire  Erie  Basin  and 
the  entire  frontage  of  Black  Rock  Harbor  to  the  point  where  that 
frontage  practically  terminates,  viz,  to  the  masonry-faced  embankment 
which  alone  separates  Black  Rock  Harbor  and  the  Erie  Canal. 

The  proposed  harbor  lines  are  defined  and  described  by  references 
to  street  lines  in  order  that  there  shall  be  no  misunderstanding  or 
ambiguity,  and  a  description  of  the  lines  is  submitted  herewith  m  a 
separate  paper. 

The  only  points  at  which  the  proposed  harbor  line  is  inside  of  any 
existing  structures  are  at  the  outer  end  of  the  north  pier,  where  it 
cuts  off  a  projection  erected  by  the  Delaware,  Lackawanna  and  West- 
ern Railroad  in  connection  with  its  illegal  occupation  of  the  north 
pier,  and  at  the  outer  end  of  the  protection  jetty  of  the  Reading  coal 
trestle.  The  proposed  harbor  line  cuts  off  about  40  feet  of  this  pro- 
tection jetty. 

It  is  not  intended  that  these  projections  beyond  the  harbor  line  should 
now  be  removed,  but  as  a  declaration  that  they  are  unauthorized  and 
beyond  the  harbor  line,  and  to  be  removed  whenever  the  interests  of 
commerce  may  require,  and  that  they  are  not  to  be  rebuilt  if  they 
should  be  destroyed. 

This  description  should  be  attached  to  the  tracing  and  form  a  part  of 
the  instrument. 

I  recommend  that  the  harbor  line  as  laid  down  be  approved  by  the 
Secretary  of  War.     *    ♦    * 

Very  respectfully,  your  obedient  servant, 

T.  W.  Symons, 
Mdjor^  Corps  of  Engineers, 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  S.  A. 

*  Not  printed. 
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[Third  indonement.] 

U.  S.  Engineeb  Office, 
Buffalo^  K  Y.,  October  J,  1900. 
Respectfully  returned  to  the  Chief  of  Engineers,  through  the  division 
engineer,  with  further  report  of  this  date. 

T.  W.  Symons, 
Major y  Corps  of  Engmeera. 

[Fonrth  indorsement.] 

NoRTnFj^.8T  Division  Engineeb  Office^ 

New  York^  October  5, 1900. 
Respectfully  returned  to  the  Chief  of  Engineers,  with  recommenda- 
tion tnat  the  harbor  lines  described  in  the  accompanying  report  be 
approved. 

G.  L.  GnxESPiEj 
Colond^  Corps  of  Engineers^  Dwision  Engvneer. 

[Fifth  indonement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
October  5,  1900. 
Respectfully  submitted  to  the  Secretary  of  War. 
It  being  deemed  essential  to  the  preservation  and  protection  of  the 
harbor  at  Erie  Basin  and  Black  Kock  Harbor,  BulSFalo,  N.  Y.,  that 
harbor  lines  for  the  locality  should  be  established,  the  subject  was 
referred  to  Maj.  T.  W.  Symons.  Corps  of  Engineers,  for  considemtion, 
and  his  report  is  contained  in  tne  within  letter  and  in  supplementary 
letter  of  tne  1st  instant  herewith. 

A  public  hearing  was  held  and  opportunity  given  the  interested 
parties  to  present  their  views,  and  Major  Symons  now  submits  for 
approval  tne  lines  shown  in  red  on  the  accompany  tracing^  and 
described  in  the  accompanying  paper.  The  only  objection  imule  to 
these  lines  was  by  one  Howard  Winship,  whose  protest  against  their 
establishment  is  herewith,  but  it  is  not  believed  that  it  should  prevent 
the  location  of  the  lines  as  proposed  in  the  interests  of  the  general 
public. 

1  recommend  that  the  lines  be  approved  and  that  the  Secretary  place 
his  approval  on  the  tracing  which  has  been  prepared  for  his  signature. 

John  M.  Wilson, 
Brig.  Oen.^  Chief  of  Erwineers^ 

tJ.  S.  Army. 

[Sixth  indorsement] 

Wae  Depabtment,  October  i^,  1900. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

Emhu  Root, 

Secretary  of  War. 

*  Not  printed. 
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report  of  maj.  t.  w.  symons,  corps  of  engineers. 

United  States  Engineer  Office, 
Buffalo,  N.  Y.,  October  1,  1900. 

General:  I  have  the  honor  to  return  herewith  the  papers  relative 
to  the  establishment  of  the  harbor  lines  in  Buffalo  from  the  entrance 
channel  northward. 

In  accordance  with  the  suggestion  of  the  division  engineer,  a  public 
meeting  was  advertised  and  held  September  20, 1900,  and  quite  a  num- 
ber of  interested  parties  came  to  the  meeting  and  examined  the  pro- 
posed lines.  The  lines  as  laid  down  met  with  very  general  approval. 
The  city  of  Buffalo  was  represented  by  the  city  engineer  and  assistant 
city  engineer,  who  looked  over  the  lines  carefully  and  approved  them. 
The  chairman  and  attorney  of  the  city  harbor  commission  were  present 
and  approved  the  lines.  A  representative  of  the  assessor's  office  did 
the  same.  The  representatives  of  the  Delaware,  Lackawanna  and  West- 
ern Railroad  Company,  the  Reading  Coal  Trestle,  and  the  Grand  Trunk 
Railroad  inspectea  the  lines  and  had  no  objection  to  them.  A  repre- 
sentative of  the  citv  park  commission  inspected  and  approved  the  lines. 
The  owners  of  the  water-front  property  which  would  be  affected 
by  the  lines  acquiesced  in  the  propriety  of  the  lines  being  drawn  as 
proposed. 

Tne  only  objection  to  the  lines  came  from  a  man  named  Howard 
Winship,  who  claims  to  have  title  to  some  of  the  land  under  water 
outside  of  the  proposed  harbor  lines.  He  was  requested  to  state  his 
objections  in  writing,  which  he  did,  and  his  protest*  is  herewith.  In 
order  that  his  protest  may  be  understood,  a  blue  print*  is  sent,  on  which 
is  indicated  in  red  the  areas  which  he  claims  to  own.  The  land  under 
water  back  of  the  dotted  line,  marked  "shore  line  of  Lake  Erie  in 
1816,"  has  all  been  divided  up  and  is  understood  to  be  owned  by  indi- 
viduals under  more  or  less  cloudy  titles.  No  one  has  made  any  objec- 
tions except  Mr.  Winship,  and  I  can  not  believe  that  his  protest  should 
avail  against  the  genemf  public  interests. 

Upon  the  tracing  which  is  submitted  now  a  slight  change  has  been 
made  in  the  harbor  line  as  first  proposed  by  cutting  off  the  projected 
angle  at  the  foot  of  Porter  avenue.  This  will  make  a  better  entrance 
to  Black  Rock  Harbor  than  the  original  line  as  proposed  if  this  should 
ever  become  an  important  highway  of  commerce. 

I  would  therefore  recommend  that  the  line  as  laid  down  upon  the 
tracing  be  approved. 

A  new  description  of  the  line  is  made  in  conseauence  of  the  change 
and  is  herewith,  and  it  is  requested  that  the  old  aescription,  which  is 
also  returned,  may  be  destroyed  or  canceled.  In  making  this  descrip- 
tion the  lines  and  angles  are  stated  as  accurately  as  practicable.  It  is 
endeavored  in  all  cases  where  possible  to  make  the  changes  of  direc- 
tion at  points  which  are  fixed  by  intersections  or  by  welt-determined 
distances  on  known  lines.  It  is  deemed  proper  and  justifiable  to 
describe  the  distances  along  this  harbor  line  which  are  in  water  and 
which  lie  between  fixed  points  as  "more  or  less." 
Very  respectfully,  your  obedient  servant, 

T.  W.  Symons, 
Major,  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  V.  S.  A. 

^  Not  printed. 
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DESCRIPTION  OP  HARBOR  LINES  FOR  BRIE  BASIN  AND  BLACK  BOCK  HARBOR,  BUFFALO,  N.  Y. 

Beginning  at  a*  point  on  the  south  face  of  the  United  States  Government  north  pier 
1,125  feet  westerly  from  the  intersection  of  said  south  face  with  the  westerly  line  of 
Evans  Slip,  measured  along  south  face  of  said  United  States  Government  north  pier, 
said  point  of  beginning  being  also  the  point  of  intersection  of  the  line  along  said 
south  face  and  a  line  at  right  angles  to  the  base  line  established  on  the  United  States 
Grovemment  south  pier,  715.6  feet  westerly  from  station  zero  on  said  baae  line; 

Thence  northeasterly  in  a  straight  line  900  feet,  more  or  less,  to  the  i)oint  of  inter- 
section of  the  existing  easterly  dock  line  of  the  Erie  Basin  and  the  existing  southerly 
dock  line  of  slip  No.  1,  said  point  being  also  740  feet  westerly  of  the  center  line  of 
River  street  measured  along  the  sontheny  line  of  said  slip  No.  1 ; 

Thence  northerly  on  an  inclination  to  the  west  and  in  a  straight  line  990  feet,  more 
or  less,  to  the  point  of  intersection  of  existing  easterly  dock  line  of  the  Erie  Basin 
with  the  center  line  of  Genesee  street,  said  point  being  also  352  feet  westerly  of  the 
center  line  of  River  street,  measured  on  the  center  line  of  Genesee  street; 

Thence  northwesterly  on  an  inclination  to  the  west  and  in  a  straight  line  760  feet, 
more  or  less,  to  the  point  of  intersection  of  the  existing  easterly  dock  line  of  the  Erie 
Basin  with  the  southerly  line  of  Wilkeson  street  extended,  said  point  being  also  280 
feet  westerly  of  the  center  line  of  Rock  street,  measured  on  said  south  line  of  Wilke- 
son street  extended. 

Thence  westerly  approximately  at  right  angles  with  the  last-described  harbor  line 
in  a  straight  line  260  feet,  more  or  less,  to  the  southwest  comer  of  the  existing  Read- 
ing coal-trestle  dock ; 

Thence  westerly  on  an  inclination  to  the  north  and  at  right  angles  to  the  easterly 
face  of  the  existing  Reading  coal-trestle  dock  in  a  straight  line  200  feet  to  the  west- 
erly face  of  the  Reading  coal  trestle  protection  jetty; 

Thence  northerly  on  an  inclination  to  the  north  and  in  a  straight  line  2,650  feet, 
more,  or  less,  to  the  intersection  of  a  line  700  feet  easterly  from  and  parallel  with  the 
easterly  face  of  Bird  Island  pier  and  the  center  line  of  Maryland  street  extended, 
said  point  of  intersection  being  also  1,420  feet,  more  or  less,  westerly  from  the  center 
line  of  Fourth  street,  measured  on  the  center  line  of  Maryland  street  extended; 

Thence  northerly  on  an  inclination  to  the  west  in  a  straight  line  700  feet  easterly 
from  and  parallel  with  the  easterly  faci.  of  Bird  Island  pier,  2,120  feet,  more  or  less, 
to  the  point  of  intersection  of  said  line  and  the  center  line  of  Jersey  street  extended, 
said  point  bein^  also  2,500  feet,  more  or  less,  west  of  the  west  line  of  Front  avenue, 
measured  on  said  center  line  of  Jersey  street  extended; 

Thence  northerly  on  an  inclination  to  the  east  in  a  straight  line  760  feet,  more  or 
less,  to  a  point  in  the  north  line  of  Porter  avenue  extended,  2,340  feet  west  of  the 
west  line  of  Front  avenue,  measured  on  the  said  north  line  of  Porter  avenue  extended; 

Thence  northerly  on  an  inclination  to  the  east  in  a  straight  line  750  feet,  more  or 
less,  to  a  point  in  the  north  line  of  Connecticut  street  extended  1.990  feet  west  of  the 
west  line  of  Front  avenue,  measured  on  the  said  north  line  of  Connecticut  street 
extended; 

Thence  northerly  on  an  inclination  to  the  east  in  a  straight  line  925  feet,  more  or 
less,  to  a  point  in  the  north  line  of  Vermont  street  extended  1,380  feet  west  of  the 
west  line  of  Front  avenue,  measured  on  the  said  north  line  of  Vermont  street  extended; 

Thence  northerly  on  an  inclination  to  the  west  in  a  straight  line  500  feet,  more  or 
less,  to  the  westerly  face  at  the  existing  end  of  the  stone-faced  embankment  forming 
the  easterly  bounds  of  Black  Rock  Harbor  at  this  point,  and  also  forming  the  heel 
path  of  the  Erie  Canal. 

Also,  beginning  at  the  southeast  comer  of  the  New  York  State  breakwater,  said 
point  being  380  feet  northerly  in  a  straight  line  at  right  angles  from  station  9-1-69  on 
the  base  line  established  on  the  United  States  Government  south  pier; 

Thence  northerly  in  a  straight  line  and  parallel  with  the  proposed  harbor  line  on 
the  easterly  side  of  the  Erie  Basin  at  this  point  450  feet,  more  or  less,  to  the  south- 
erly line  of  slip  No.  1  extended; 

Thence  on  an  inclination  to  the  west  and  in  a  straight  line  1,040  feet,  more  or  less, 
to  a  point  in  the  center  Une  of  Genesee  street  extended  732  feet  westerly  from  the 
center  line  of  River  street,  measured  on  said  center  line  of  Genesee  street; 

Thence  northerly  on  an  inclination  to  the  west  and  in  a  straight  line  parallel  with 
the  proposed  harbor  line  on  the  easterly  side  of  the  Erie  Basin  at  this  point  350  feet 

Thence  northwesterly  on  an  inclination  to  the  west  and  in  a  straight  line  660  feet, 
more  or  less,  to  the  angle  in  the  easterly  face  of  the  New  York  State  breakwater, 
200  feet  from  the  existing  northeast  corner  of  said  breakwater; 

Thence  along  said  easterly  face  of  the  New  York  State  breakwater  200  feet  to  the 
existing;  northeast  comer  of  said  breakwater. 
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IMPROVEMENT  OF  HARBORS  ON  LAKE  ONTARIO  AND   OF  ST.   LAW- 
RENCE  RIVER  AND  HARBORS  THEREON,  NEW  YORK. 


REPORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1901,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS,  OFFICERS  IN  CHARGE, 
CAPT.  GRAHAM  D.  FITCH  AND  MA  J.  T  W.  SYMONS,  CORPS  OF  ENGI- 
NEERS, 

IMPROVSMENTB. 


1.  Wilson  Harbor,  New  York. 

2.  Charlotte  Harbor,  New  York. 

3.  Pultnejrville  Harbor,  New  York. 

4.  Harbor  at  Great  Sodufl  Bay,  New  York. 
6.  Harbor  at  Little  Sodus  Bay,  New  York. 


6.  Osw^o  Harbor,  New  York. 

7.  Harbor  at  Cape  Vincent,  New  York. 

8.  Shoals  in  St.  Lawrence  River  between 

Ogdensbuiy  and  foot  of  Lake  Ontario. 

9.  Ogdensburg  Harbor,  New  York. 


EXAMINATIONS   AND  SURVEYS. 


10.  Grasse  River,  New  York. 


11.  St  Lawrence  River  at  head  of  Long 
Sault  Island,  New  York. 


United  States  Engineer  Office, 
Buffalo,  N.  Y.,  Jxdy  11,  1 


1901, 
General:  I  have  the  honor  to  forward  herewith  annual  reports  of 
operations    *    *    *    on  the  works  under  my  charge  for  the  year  end- 
ing June  30,  1901.     *    *    * 

Very  respectfully,  your  obedient  servant, 

T.  W.  Stmons, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  GillespiEj 

Chief  of  JEngineers,  u.  S.  A. 


SSi. 

IMPROVEMENT  OF  WILSON  HARBOR,  NEW  YORK 

ORIGINAL  CONDITION. 

This  harbor  is  at  the  mouth  of  Twelve-mile  Creek.  In  its  original 
condition  there  was  a  depth  on  the  bar  of  1  foot.  In  1846  two  piers 
were  built,  by  private  enterprise,  about  400  feet  into  the  lake. 
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PROJECT  FOR  IMPROVEMENT. 

The  original  project  of  1873  was  to  extend  the  piers  to  the  12-foot 
curve  in  Lake  Ontario  and  to  dredge  a  channel  12  feet  deep  between 
the  piers  and  to  deep  water  in  the  creek,  at  an  estimated  cost  of  $90,000, 
increased  in  1877  to  $100,000.  January  10, 1900,  the  project  was  modi- 
fied to  obtain  and  maintain  a  depth  of  10  feet  at  extreme  low  water, 
without  further  extension  of  the  piers,  at  least  for  the  present. 

A  map  of  the  harbor  faces  paee  2398  of  the  annual  report  for  1889. 

Dredging  to  the  depth  called  for  by  the  project  has  been  completed, 
and  the  west  and  east  piers  have  been  extended  to  832  and  850  feet, 
respectively.     The  west  pier  is  now  225  feet  and  the  east  pier  325  feet 
from  the  12-foot  curve  in  Lake  Ontario,  the  limit  for  pier  construction 
specified  in  the  project.   . 

The  total  amount  expended  on  this  harbor  to  June  30,  1900,  was 
$71,793.19,  of  which  $57,387.45  was  for  construction  and  $14,405.74 
for  maintenance.  The  amount  expended  during  the  year  ending  June 
30,1901,  was  $707.31. 

REPORT  OF  OPERATIONS. 

The  closing  of  a  hole  under  two  cribs  in  the  west  pier,  by  driving 
44  linear  feet  of  Wakefield  sheet  piling,  and  the  making  of  the  most 
necessary  repairs  to  the  decking  of  both  piers,  conunenced  in  the 
preceding  fiscal  year,  was  completed  in  July,  1900. 

REMARKS. 

The  channel  between  the  piers  is  not  stable,  filling  rapidly  with  sand 
driven  by  storms. 

ESTIMATE. 

If  this  harbor  is  to  be  maintained  by  the  Government  there  will  be 
required  to  June  30, 1903,  to  do  the  work  necessary  to  keep  the  channel 
open,  $3,000. 

The  commerce  of  Wilson  Harbor  by  water  is  small,  but  consider- 
able numbers  of  visitors  are  brought  into  it  by  excursion  steamers 
during  the  summer  season,  the  number  in  1900  being  4,555. 

It  is  suggested  that,  owing  to  the  insignificance  of  this  port  and  its 
commerce,  it  might  well  be  abandoned  as  a  port  to  be  maintained  by 
the  United  States. 

MoTiey  8tatenient. 

July  1, 1900,  balance  unexpended $707.31 

June  30,  1901,  amount  expended  during  fiscal  year 707. 31 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement 3, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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Appropriations. 


D&te. 


March  8, 1876.. 
August  14. 1876. 
June  14, 1880.. 
March  8.1881.. 
August  2, 1882. 
Augusts,  188(i.. 
August  11,  1888, 
June  8, 1896 . . . . 
May  12, 1897... 
March  3. 1899. . 


Amount. 


810,000.00 
10,000.00 
10,000.00 
10,000.00 
10,000.00 
10,000.00 
5,000.00 
5,000.00 
.60 
2,500.00 


Aggregate. 


$10,000.00 
20,000.00 
80,000.00 
40,000.00 
60,000.00 
60,000.00 
65,000.00 
70,000.00 
70,000.50 
72,600.50 


COMMERCIAL  STATIOTICS. 


Class  of  goods. 

Net  tons. 

Lumber , 

474 

Logs 

138 

ShiDgles 

24 

Lath 

17 

Totol 

653 

Increase  over  last  year,  529  tons. 

Number  of  passengers  carried,  4,555. 

Increase  in  number  of  passengers  carried  over  last  year,  1,549. 


S  S  2. 

IMPROVEMENT  OF  HARBOR  AT  CHARLOTTE,  NEW  YORK. 
ORIGINAL   CONDITION. 

This  harbor  is  at  the  mouth  of  the  Genesee  River.  In  its  original 
condition  vessels  could  carry  only  8  feet  across  the  bar. 

PROJECT   FOR  IMPROVEMENT. 

The  original  project  of  1829  was  to  scour  a  channel  12  feet  deep 
across  the  bay  by  constructing  parallel  piers  to  confine  and  direct  the 
action  of  spring  freshets  in  the  Genesee  River.  The  present  project 
of  1882  is  to  obtain  a  depth  of  15  feet  by  extending  the  two  peirs 
a  total  of  3,250  feet  and  by  dredging.  After  the  piers  had  been 
extended  1,444  feet  the  project  was  mo<ufied  July  18, 1896,  to  preserve 
the  depth  by  dredging  witnout  further  extension  of  the  piers  for  the 
present,  and  March  2,  1897,  it  was  again  modified  to  obtain  and  main- 
tain not  less  than  16  feet  and  not  more  than  16i  feet  at  extreme  low 
water. 

The  total  amount  exi>ended  on  this  improvement  to  June  30,  1900, 
was  $527,770.42.  It  is  impracticable  to  separate  the  cost  of  construc- 
tion and  maintenance.  The  amount  expended  during  the  fiscal  year 
1901  was  $2,109.36,  all  for  maintenance. 
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REPORT  OF  OPERATIONS. 
UNDBB  REGULAR  APPROPRIATION. 

The  dredffing  and  pier  repairs  done  in  the  fiscal  year  ending  June 
30,  1900,  exhausted  the  $7,000  appropriated  by  the  river  and  harbor 
act  of  March  3,  1899,  except  a  small  balance  which  was  retained  to 
pay  for  gauge  reading  and  watching. 

The  condition  of  the  piers  was  examined  in  December,  1900.  and  the 
water  gauge  read  tridaiiy  during  the  year. 

UNDER  ALLOTMENTS  FROM   EMERGENCIES  IN  RIVER  AND  HARBOR  WORKS. 

August  4,  1900,  an  allotment  of  $1,000  was  made  by  the  Secretary 
of  War  for  placing  stone  in  depleted  pockets  in  the  west  and  east  piers 
at  Charlotte.  The  work  was  done  in  September  and  October,  1900, 
144f  cords  of  stone  being  distributed  where  most  needed  in  both  piers. 

April  26, 1901,  the  steamer  HecLa^  which  carries  coal  from  Charlotte 
to  Ogdensburg,  N.  Y.,  in  coming  out  of  Charlotte  Harbor,  drawing  15 
feet,  began  to  touch  bottom  near  station  18.  After  dragging  a  few 
hundred  feet  the  vessel  lost  steerageway  and  went  hard  aground  near 
the  west  pier.  It  was  necessary  to  employ  the  services  of  a  tug  to 
pull  the  steamer  oflf.  The  stage  of  water  was  2.3  feet  above  extreme 
low  water,  so  that  when  the  Mecla  grounded  the  channel  must  have 
shoaled  to  nearly  12  feet  below  extreme  low  water. 

To  afford  navigation  the  needed  relief  the  Secretary  of  War,  May 
24,  1901,  allotted  the  sum  of  $2,600  from  the  appropriation  of  $250,000 

Erovided  by  the  act  of  June  6,  1900,  for  "Emergencies  in  river  and 
arbor  works,"  to  be  applied  to  dredging  to  restore  the  channel  depth 
in  the  entrance  to  Charlotte  Harbor. 

The  United  States  dredging  plant,  which  was  at  work  in  Oswego 
Harbor  removing  part  of  the  upper  island  in  the  river  there,  was 
thereupon  transierred  to  Charlotte  and  began  dredging  May  21.  To 
June  30,  1901,  14,790  cubic  yards  of  material  had  been  removed. 

REMABKS. 

The  channel,  which  is  3,700  feet  in  length  from  the  harbor  to  the 
16-foot  curve  in  the  lake,  requires  more  or  less  redredging  annually  on 
account  of  sediment  deposited  by  the  Genesee  River  in  fresnets. 
Besides  dredging,  there  are  5.100  feet  of  piers  still  requiring  mainte- 
nance by  the  Sovernment.     TneseDiersareinneedof  extensive  repairs. 

The  Genesee  River  when  in  flooa  carries  a  large  quantity  of  detritus 
in  suspension;  above  the  bridge  it  has  a  velocity  of  about  2f  niiles  per 
hour.  The  river  at  this  point  of  its  course  is  330  feet  wide,  with  200 
feet  between  the  18-foot  curves,  and  has  a  total  cross  section  at  zero  of 
gauge  of  about  5,400  square  feet. 

The  width  between  the  piers  is  about  475  feet,  and  the  cross  section 
as  calculated  from  the  survey  of  December,  1899,  is  6,400  square  feet. 
In  consequence  of  the  increased  cross  section  the  velocity  of  the  cur- 
rent when  in  flood  as  above  is  reduced  near  the  east  pier  to  about  2 
miles  per  hour,  while  near  the  west  pier  it  is  much  less,  with  the  result 
that  the  heavy  matter  carried  in  suspension  is  deposited  between  the 
piers. 

A  channel  of  navigable  depth  between  the  piers  for  the  deepest- 
draft  boats  using  it  is  only  obtained  by  dredging,  which  must  be  done 
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practically  every  year  to  inaintain  it.  For  the  last  six  fiscal  years  the 
cost  has  been  approximately  $3,700  per  year. 

A  study  of  the  various  surveys  from  1894  to  December,  1899,  shows 
a  constant  deposition  of  material  between  the  piers,  the  greatest 
amount  of  which  has  been  in  the  dredged  channel,  usually  made  from 
125  to  200  feet  wide.  There  has,  however,  been  a  decided  decrease  in 
the  depths  at  the  sides  of  the  channel,  especially  on  the  west,  where  the 
12  and  14  foot  curves  on  the  different  charts  show  a  steady  filling. 

It  is  evident  that  the  stream  is  attempting  to  set  uj)  the  same  con- 
ditions below  the  bridge  which  exist  above  it,  in  which  it  is  being  con- 
stantly thwarted  by  the  dredging  which  is  being  carried  on. 

It  is  respectfully  submittea  that  the  eflforta  of  the  stream  might  be 
aided  by  reducing  its  cross  section  and  maintaining  the  current  at  or 
near  the  same  velocity  as  above  the  bridge  far  enough  out  so  that  the 
suspended  material  may  be  caiTied  beyond  the  ends  of  the  piers  a 
sufficient  distance  to  be  carried  away  by  the  littoral  drift  in  the  lake, 
which  is  from  the  west. 

It  is  recommended  that  a  mattress  be  laid  lengthwise  of  the  channel 
between  the  piers,  to  be  sunk  with  stone,  the  mattress  and  stone  to  be 
of  such  thickness  as  to  leave  the  top  of  the  stone  not  higher  than  7 
feet  below  extreme  low  water  (7.7  feet  below  zero).  The  laying  of 
the  mattress  should  be  carried  on  at  the  same  time  that  the  dredging 
of  the  channel  takes  place,  and  the  dredged  material  should  be  placed 
between  the  mattress  and  the  west  pier. 

The  mattress  could  be  sunk  with  small  stone  as  far  out  as  station  26, 
but  from  that  point  it  will  probably  be  necessary  to  use  large  and 
heavy  stone,  as  they  would  be  acted  upon  by  the  seas  occasioned  by 
the  northeast  gales,  which  sweep  directly  into  the  channel  between  the 
piers. 

It  is  estimated  that  the  cost  of  the  above  work  would  be: 

For  mattress  3,600  feet  lone,  12  feet  wide,  4,800  square  yards,  at  $1.25  per  yard.  $6, 000 
For  stone  for  sinking  and  holding  mattress,  4,500  cubic  yards,  at  $1.50  per 
yard 6,750 

12,750 
Add  20  per  cent  for  contingencies,  superintendence,  engineering,  etc 2, 550 

Say  $15,000.  15, 300 

The  channel  should  be  dredged  150  feet  wide  and  16  feet  deep  at 
extreme  low  water,  giving  a  cross  section  of  about  5,000  square  feet, 
somewhat  less  than  mat  of  the  stream  above  the  bridge. 

This  arrangement  would  leave  the  entire  width  of  the  channel  to 
take  care  of  extreme  flood  discharge,  and  if  successful,  as  it  is  believed 
it  would  be,  would  provide  a  wider  and  deeper  channel  than  it  has 
been  found  possible  to  maintain  by  dredging. 

The  above  statement  of  the  conditions  at  Charlotte  Harbor  and 
project  for  contracting  the  channel  between  the  piers  there  are  sub- 
mitted by  authoritv  of  the  Chief  of  Engineers  (^tf^)  of  June  3,  1901. 

It  is  estimated  that  there  will  be  required  to  June  30,  1903: 
For  improvement: 

For  3,600  feet  of  mattress  in  place  complete $15,00C 

For  maintenance: 

For  redredging,  engineering  and  office  expenses  and  incidentals .     |7, 500 

Forrepaiis to  piers 7,500 

15,000 

Total 30,000 
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The  total  commerce  at  this  port  during  the  calendar  year  ending 
December  31, 1900,  was  399,605  tons,  of  which  397,032  tons  were  coal, 
brought  by  rail  from  mines  in  Pennsylvania  to  Charlotte,  77.7  per 
cent  of  which  was  shipped  down  the  St.  Lawrence  River,  20.4  per  cent 
to  Canadian  ports  on  jL<ake  Ontario,  and  1.9  per  cent  through  the 
Welland  Canal.  A  strike  among  the  coal  miners,  lasting  for  six  weeks, 
during  the  busiest  coal-shipping  period  and  a  long  continuance  of 
unfavorable  weather  in  the  latter  part  of  the  season  interfered  largely 
with  the  commerce  of  this  port  in  1900. 

Mon<nf  statemeiiL 

July  1, 1900,  balance  unexpended |557. 98 

Amount  allotted  August  4, 1900 11,000.00 

Amount  allotted  May  24, 1901 2,500.00 

3,500.00 


4,057.98 
June  30, 1901,  amount  expended  during  fiscal  year 2, 109. 35 

July  1 ,  1901 ,  balance  imexpended 1, 948. 63 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1901 30,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


Appropriations, 


Date. 


Amount 


Aggregate. 


Date. 


Amount. 


Aggregate. 


May  23, 1828 

March  2, 1829.... 
March  3, 1829.... 
March  2, 1831.... 
February  24, 1832 
March  2, 1833.... 

June  28, 1834 

March  8, 1885.... 

July  2, 1886 

March  8, 1837.... 

July  7,1838 

June  11, 1844 

August  20, 1852.. 
March  8. 1853.... 

June  28, 1864 

June  23, 1866 

July  26, 1868 

April  10,1869  a... 


$800.00 
10,000.00 
18,335.00 
16,670.00 
16,000.00 
15,000.00 
20,000.00 
2,890.00 
20,000.00 
10,000.00 
25,000.00 
10,000.00 
20,000.00 
176.10 
25,000.00 
75,607.30 
1,100.00 
1,000.00 


1800.00 
10,300.00 
23,635.00 
40,805.00 
56,805.00 
71,305.00 
91,805.00 
98,695.00 
113,695.00 
123,696.00 
148,695.00 
158,695.00 
178,695.00 
178,871.10 
203,871.10 
279,478.40 
280,578.40 
281,578.40 


JtQy  11,1870 ■  $12,000.00 

March8,1871 1  10,000.00 

March3,1875 <  5.000.00 

Junel8,1878 1,000.00 

March8,1879 1,000.00 

Juno  14,1880 5,000.00 

March  3, 1881 1  2,600.00 

A ^"^382 1  85,000.00 

Jl                 20,000.00 

A                  386 1  26,250.00 

A                  1888 1  45,000.00 

Qi                 19,1890 '  25,000.00 

Jl                  2 1  26,000.00 

A                  1894 1  15,000.00 

J\                   I  12,000.00 

M                  » i  7,000.00 

Jl                  b '  8,600.00 


$298,578.40 
803,678.40 
808.678.40 
809,578.40 
810.678.40 
315,578.40 
318,078.40 
853,078.40 
878,078.40 


444,328.40 
469,828.40 
494,828.40 
609,828.40 
821,328.40 
628,828.40 
681,828.40 


a  Allotments. 


b  Unexpended  balance  of  $41. 24  turned  into  Treasury. 


COMMERCIAL  STATISTICS. 


Class  of  goods. 


Net  tons. 


Coal 

Poles  and  railroad  ties 

Lumber 

Posts  and  wood 

Oil 

Shingles 

General  merchandise.. 

Total 


897,032 

1,11C 

5^5 

618 

96 

14 

260 


809,606 


Decrease  since  last  year,  47,823  tons. 

NoT£.— The  decrease  in  the  shipment  of  coal  is  attributable  to  a  strike  of  coal  miners  which  lasted 
for  six  weeks  during  the  busiest  shipping  season. 
Number  of  passengers  carried,  73,5«. 
Increase  in  number  of  paasengers  over  1899, 20,069. 
Navigation  opened  April  20and  closed  December  9, 1900. 
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Statement  of  vessels  at  Charlotte  Harbor ,  New  York,  for  ike  calendar  year  ending  December 

SI,  1900. 


ARRIVAI£. 


Steamers. 

Sailing  vessels.      |             Barges. 

Trade  engaged  in. 

Number. 

Registered 
tonnage. 

Number. 

Registered 
tonnage. 

Number. 

Registered 
tonnage. 

Home 

619 
633 

127,687 
801,454 

18 
140 

2,938 
84,308 

51 
169 

17,674 
70,208 

Foreign 

Total 

1,152 

429,141 

153 

87,246 

210 

87,877 

American  owned 

624 
628 

122,600 
806,541 

S3 
120 

10,622 
26,624 

89 
121 

32,292 
55,586 

C-RTiftdian  owrned . . , , , 

Total  arrivals,  1,515;  registered  tonnage,  564,264. 

DEPARTURES. 


Home 

646 
606 

147,918 
281,228 

2 
151 

691 
86,655 

23 
187 

7,562 

Foreign 

80,315 

Total 

1,162 

429,141 

163 

37,246 

210 

87,877 

Total  departures,  1,515;  registered  tonnage,  554,264. 
Greatest  draft  of  vessel,  16.6  feet. 
Greatest  tonnage  of  vessel,  registered  tonnage,  1,651. 
Greatest  load  of  vessel,  net  tons,  1,675. 


SS3. 

IMPROVEMENT  OF  HARBOR  AT  PULTNEYVILLE,  NEW  YORK. 
ORIGINAL  CONDITION. 

This  harbor  is  at  the  mouth  of  Saknon  Creek.  In  its  original  con- 
dition there  was,  at  extreme  low  water,  a  depth  of  only  about  20  inches 
in  the  cove  and  mouth  of  the  creek.  A  pier  171  feet  long  had  been 
built  by  private  enterprise  on  the  north  side  of  the  mouth  of  the  creek. 

PROJECT  FOR  IMPROVEMENT. 

The  original  project  of  1871-72  was  to  protect  the  approach  to  the 
creek  by  buildine  two  piera  in  the  lake  of  timber  criDs  filled  with 
stone,  and  to  dredge  a  channel  10  feet  deep  from  the  10-foot  curve  in 
Lake  Ontario  to  the  mouth  of  the  creek,  at  an  estimated  cost  of  $69,000, 
increased  in  1875  to  $71,000  on  account  of  the  difScult  character  of  the 
dredging. 

A  plan  of  the  harbor  faces  page  2462  of  the  Annual  Report  of  the 
C'hief  of  Engineers  for  1894. 

The  total  amount  expended  on  this  harbor  to  June  30, 1900,  was 
$78,263.61,  of  which  $70,607.96  was  for  construction  and  $7,655.65 
for  maintenance.  The  amount  expended  during  the  year  ending  June 
30,  1901,  was  $736.39. 

REPORT  OF  OPERATIONS. 

The  United  States  dredging  plant  commenced  work  July  1,  and  to 
July  12,  1900,  when  work  was  suspended  on  account  of  depletion  of 
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funds,  3,390  cubic  yards  of  sand  and  gravel  were  dredged  from  a  cut 
960  feet  long,  20  feet  wide,  and  8  feet  deep  below  extreme  low  water. 

REMARKS. 

Pultney  ville  is  a  village  of  some  300  inhabitants  with  an  insignificant 
commerce  by  water.  Trie  channel  is  very  unstable,  rapidly  filling  with 
sand  and  gravel.  In  the  annual  report  for  1895,  ^ge  420,  the  channel 
depth  is  reported  as  "about  10  feet  at  low  water  m  the  lake;"  in  July, 
1896,  it  was  6  feet,  and  in  October,  1896,  the  depth  at  low  water  was 
barely  4  feet.  In  March,  1899,  the  depth  was  three-tenths  of  a  foot 
at  extreme  low  water. 

No  money  is  asked  for  for  this  harbor,  and  it  is  recommended  that 
it  be  abandoned  as  a  harbor  to  be  maintained  by  the  United  States. 

Money  statement 

July  1,  1900,  balance  unexpended 1736.39 

June  30,  1901,  amount  expended  during  fiscal  year 736.39 


AppnypnaHofM* 


Date. 

Amount. 

Aggregate. 

Date. 

Amount. 

Aggregate. 

July  11,1870 

95,000 
6,000 
10,000 
10,000 
10,000 
10,000 
3,000 
6,000 
4,000 

95,000 
10,000 
20,000 
80,000 
40,000 
60,000 
68,000 
68,000 
62,000 

June  14, 1880 

t8,000 
2,000 
4,000 
2,000 
1,000 
1,S» 
1,     ' 
2,000 

67,000 

78,000 
74,000 
75,600 

March  8, 1871 

Maich8,1881 

June  10. 1872 

August  2,1882 

March  8, 1873 

September  19, 1890 

Julv  13.1892 

June  23. 1874 

March  3, 1876 

August  18,1894 

AuBiut  14. 1K76 

June  3, 1896 

77,000 
79,000 

June  18,1878 

March  3, 1899 

March  3,1879 

COMMERCIAL  fiTATiaTICB. 


Clan  of  goods. 

Net  tons. 

Posts  and  wood 

1A2 

Brick 

68 

Shingles 

24 

Lath - - 

8 

Total 

247 

' 

Number  of  passengers  carried,  60. 


S  S  4. 

IMPROVEMENT  OF  HARBOR  AT  GREAT  SODUS  BAY,  NEW  YORK. 

ORIGINAL  CONDITION. 

In  its  original  condition  the  channel  connecting  this  bay  with  Lake 
Ontario  was  wide,  and  impracticable  for  vessels  drawing  over  8  feet 
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PBOJEOT  FOR  IMFBOVEMENT. 

The  original  project  of  1829  was  to  narrow  the  entrance  by  construct- 
ing two  converging  breakwaters,  and  to  deepen  it  to  12  feet  by  building 
two  parallel  piers  and  by  dredging.  The  present  project  of  1882  is  to 
obtain  a  deptn  of  15  feet  at  extreme  low  water  by  extending  the  two 

Eiers  a  total  len^h  of  1,100  feet  and  by  dredging.  After  the  piers 
ad  been  extended  519  feet  the  project  was  modifi^  July  18,  1896,  to 
restore  and  maintain  the  requisite  depth  of  15  feet  by  dredging,  with- 
out further  extension  of  the  piers  for  the  present. 

The  total  amount  expended  on  this  improvement-to  June  30. 1900,  was 
$483,037.30,  of  which  «408,251. 80  was  for  construction  and  $74,785.50 
for  maintenance.  The  amount  expended  during  the  fiscal  year  ending 
June  30,  1901,  was  $3,598.54. 

REPOBT  OF  OPERATIONS. 

Work  with  the  United  States  plant  commenced  July  16,  1900,  and 
continued  to  October  15, 1900,  when  the  plant  was  transferred  to  Little 
Sodus.  During  that  time  21,602  cubic  yards  of  sand  were  dredged 
from  the  channel  between  the  piers  to  15  feet  below  extreme  low 
water. 

The  harbor  was  surveyed  in  July,  1900,  and  repairs  were  made  to  the 
dredge  and  two  scows  during  the  winter  of  1900-1901. 

REMARKS. 

The  channel  between  the  piers  is  1,800  feet  long  from  the  bay  to  the 
15-foot  curve  in  Lake  Ontario,  and  requires  more  or  less  redredgin, 
annually  on  account  of  shoaling,  chiefly  caused  by  the  drifting  of  san< 
from  the  west.  Besides  the  maintenance  of  the  cmtnnel  ^ere  are  2,150 
feet  of  breakwater  and  2,894  feet  of  piers  to  be  maintained. 

It  is  estimated  that  there  will  be  required  to  June  30,  1903 — 

For  dred^:iiig,  engineering,  office  ezpensee,  sarve3r8,  and  superintendence $7, 500 

For  repairs  to  piers 2,500 

Total 10,000 

The  total  conmierce  of  this  port  for  the  calendar  year  ending  Decem- 
ber 31,  1900,  was  84,379  tons,  of  which  82,260  tons  were  coal,  74.9  per 
cent  of  which  was  shipped  to  Canadian  ports  on  Lake  Ontario  and  25.1 
per  cent  down  the  St.  ijawrence  River. 

Monet/  statement. 

July  1,  1900,  balance  unexpended $6,610.50 

June  30,  1901,  amount  expended  during  fiscal  year 3,598.54 

July  1,  1901,  balance  unexpended 3,011.96 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903.  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 

Cded  July  1,  1901 10,000.00 
itted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

BNG  1901 ^211 
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Appropriations. 


T 


Date. 


May  28.1828  (sarvey) 

March  2, 1829 

March  8, 1829 

March  2, 1881 

February  24, 1882 

March  2, 1888 

June  28, 1884 

March  8, 1885 

July  2, 1836 

March  8, 1887 

July7,1838 

June  11, 1844 

Aufirust20,1852 

June  28, 1866 

March  2, 1867 

July  11, 1870 

June  10, 1872 


Amount.     Aggregate. 


$400.00 
12,600.00 
27,780.00 
45,230.00 
62,230.00 
77,230.00 
92,230.00 
104,020.00 
116,620.00 
128,620.00 
138,620.00 
148,620.00 
158,620.00 
206,771.80 
286,771.80 
291,771.80 
306,771.80 


Bate. 


June  28, 1874 

March  8, 1875 

August  14,1876 

June  18, 1878 

March  3, 1879 

June  14, 1880 

March  8.1881 

August  2, 1882 

July  5, 1884 

August  5,1886 

August  10, 1888 

September  19, 1890 . . . . 

July  18, 1892 

August  18,1894 

June  8, 1896 

March  8, 1899 

July,  1899  (repayment, 


Amount 


LOO 
1.00 
KOO 
LOO 
1.00 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
.,wJ.0O 
LOO 


Aggregate. 


S821,771.80 
881,771.80 
886,771.80 
841,771.80 
848.771.80 
846,771.80 
861,771.80 
876,771.80 
886,771.80 
403,646.80 
427,646.80 
437,646.80 
452,646.80 
467,646.80 
475,646.80 
489,646.80 
489,647.80 


OOMMERCIAL  STATISTIGB. 


GlasB  of  goods. 

Net  tons. 

coal 

82,260 

1,462 

284^ 

Poles  and  railroad  ties 

PoetR apd •w'vvi .,,,, . r . , , . . 

TAimhftr  --,,,,--,-.--., r ,  T ,.,,,  T  T .  T ,  T ,..,,........ 

224 

Fish 

,Jt 

General  merchandlfle r 

Total 

84,879 



Increase  over  last  year,  5,494  tons. 

Number  of  passengers  carried,  4,491. 

Increase  in  number  of  passengers  carried  over  1899, 1^81. 

Navigation  opened  April  25  and  closed  December  1, 1900. 

SUUemerU  of  vessels  at  Oreat  Sodus  Harbor,  New  York,  during  the  calendar  year  ending 

December  Sl^  1900, 

ARRIVALS. 


Steamers. 

Sailing  vessels. 

Barges. 

Trade  engaged  in. 

Number. 

Registered 
tonnage. 

Number. 

Registered 
tonnage. 

Number. 

Registered 
tonnage. 

Home 

98 
87 

20,876 
4,721 

12 
59 

1,942 
8,719 

41 
29 

18,935 
9,589 

Total 

185 

25,597 

71 

10,661 

70 

28,494 

ArnerfCAn  owned 

96 
89 

20,499 
5,098 

15 
56 

2,656 
8,005 

86 
84 

10,596 

Canadian  owned^ . . . , 

12,896 

Total  arrivals,  276;  registered  tonnage,  59,752  tons. 

DEPARTURKa 


Home 

97 
87 

20,750 
4,796 

12 

60 

1,848 
8,827 

26 
44 

8,004 
15,490 

Foreign 

Total 

184 

25,546 

72 

10,675 

70 

28,494 

Total  departures,  276;  registered  tonnage,  59,715  tons. 
Greatest  draft  of  vessel,  12  feet. 
Greatest  tonnaA^e  of  vessel,  registered  tonnage,  54L 
Greatest  load  of  vessel,  net  tons,  1,260. 
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SS5. 

IMPROVEMENT  OF  HARBOR  AT  LITTLE  SODUS  BAY,  NEW  YORK. 

OBIGINAL  CONDITION. 

In  its  original  condition  the  channel  connecting  this  bay  with  Lake 
Ontario  was  about  150  feet  wide  and  18  inches  deep. 

FBOJEOT  FOB  IMFBOVBMENT. 

The  or^nal  project  of  1854  was  to  deepen  the  channel  by  building 
two  parallel  piers  across  the  bar  to  the  15-foot  curve  in  Lake  Ontario 
and  to  connect  them  with  the  shore  by  riprap.  In  1867  thisproject  was 
modified  to  provide  for  dredging  to  the  aepth  of  12  feet.  The  present 
project,  of  1882,  is  to  obtain  a  depth  of  15  leet  by  extending  the  piers  to 
the  15-foot  curve  in  the  lake  and  oy  dredging.  After  the  piers  had  been 
extended  an  aggregate  length  of  835  feet  the  project  was  modified  in 
1898  to  restore  ana  maintain  the  requisite  deptn  ot  16  feet  at  extreme 
low  water  by  dredging  without  further  extension  of  the  piers  for  the 
present. 

The  total  amount  expended  on  this  improvement  to  June  30,  1900, 
was  $335,722.51,  of  which  $280,448.26  was  for  construction  and 
$55,274.25  for  maintenance.  The  total  amount  expended  during  the 
fiscal  year  ending  June  30,  1901,  was  $1,646.18. 

BEPOBT  OP  OFEBATIONS. 

Work  with  the  United  States  plant  conunenced  October  21, 1900,  and 
continued  to  November  13,  1900,  when  the  plant  was  transferred  to 
Oswego.  During  that  time  7,950  cubic  yaros  of  sand  were  dredged 
from  the  channel  between  the  piers,  making  a  channel  60  feet  wide 
and  13.2  feet  deep  at  extreme  low  water. 

REMARKS. 

The  entrance  channel  is  2,300  feet  in  length  from  the  bay  to  the 
15-foot  curve  in  the  lake.  It  requires  more  or  less  redredging  annually 
on  account  of  shoaling  caused  chiefly  by  the  drifting  of  sana  from  the 
west. 

Besides  the  maintenance  of  this  channel  there  are  4,964  feet  of  piers 
and  breakwaters  to  be  maintained,  viz,  the  west  pier,  1,747  feet;  the 
east  pier,  1,510  feet,  and  the  east  breakwater,  1,664  feet.  The  west 
breakwater  is  entirely  covered  by  accretion  of  sand.  The  piers  are 
much  in  need  of  repairs. 

It  is  estimated  that  there  will  be  required  to  June  30,  1903: 

For  dred^g,  office  expenses,  surveys,  and  saperintendence ^,  600 

For  repairs  to  piers 5,000 

Total 8,500 

The  total  commerce  of  this  port  during  the  calendar  year  ending 
December  31,  1900,  was  59,511  tons,  of  v^ich  52,200  tons  were  coaL 
52.2  per  cent  of  which  was  shipped  down  the  St.  Lawrence  River  ana 
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47.8  per  cent  to  Canadian  ports  on  Lake  Ontario.  A  strike  of  coal 
miners,  lasting  for  six  weeks  during  the  busiest  shipping  season  in  the 
fall  of  1900,  accounts  for  the  decrease  in  commerce  during  the  year. 
It  is  believed  that  a  depth  of  16  feet  at  extreme  low  water  in  a  chan- 
nel of  proper  and  sufficient  width  can  be  maintained  in  the  entrance 
channel  by  dredging  any  material  that  can  be  deposited  therein.  But 
there  seems  to  be  a  necessity  for  extending  the  east  pier  out  as  far  or 
nearly  as  far  as  the  west  pier,  and  the  following  estimate  is  presented 
for  extension  of  the  east  pier  a  distance  of  300  feet: 

EstiTnaled  cost. 

Substructure: 

Preparing  bottom $1,000 

Hemlock  timber  cribs  filled  with  stone,  12  feet  high  by  24  feet  wide,  300 

linear  feet,  at  $35  per  foot 10,600 

Superstructure: 

Heavy  capping  stone,  5J  cubic  yards,  equal  to  11  tons  per  linear  foot;  total 
for  300  Imear  feet,  3,300  tons,  at$2perton 6,600 

18,100 
Contingencies,  engineering  and  office  expenses,  10  per  cent 1,810 

Total 19,910 

In  round  numbers,  $20,000. 

Monet/  statement. 

July  1,  1900,  balance  unexpended $2,720.26 

June  30,  1901,  amount  expended  during  fiscal  year 1,646.18 

July  1,  1901,  balance  unexpended 1,074.08 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1901 8,600.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


Appropriations. 


Date. 

Amount. 

Aggregate. 

Date. 

Amount 

AuffUfit  80, 1852 

910,000.00 

1,178.86 

2,224.00 

99.00 

83,840.41 

60,000.00 

1,500.00 

5,000.00 

16,000.00 

15,000.00 

16,000.00 

16,000.00 

10,000.00 

6,000.00 

S10,000.00 
11,778.86 
14,002.86 
14,101.86 
47,941.77 
97,941.77 
99,441.77 
104,441.77 
119,441.77 
134,441.77 
149,441.77 
164,441.77 
174,441.77 
179,441.77 

June  18, 1878 

S10,000.00 

6,000.00 

20,000.00 

20,000.00 

25,000.00 

10,000.00 

12,500.00 

16,000.00 

18,000.00 

6,000.00 

8,000.00 

8,000.00 

6,500.00 

1.00 

S189,441  77 

ADril9.1864 

March  8.1879 

194,441.77 
214,441.77 
234,441.77 

.  Do 

June  14, 1880 

Do 

March  8, 1881 

June  28, 1866 

August  2, 1882 

259,441.77 
269,441.77 

March  2, 1867 

July  6, 1884 

April  10, 1869 

August  6, 1886 

281,941.77 

July  11,1870 

August  10, 1888 

297,941.77 
810, 941. 77 

March  8, 1871 

September  19, 1890 

July  18, 1892 

June  10, 1872 

816,941.77 

March  8, 1873 

August  18, 1894 

824,941.77 
882,941.77 

June  28, 1874 

June8,18»6 

March  8, 1875 

March  8, 1899 

838,441.77 

AumiBt  14. 1876 

July,  1899  (repayment) . . 

838,442.77 
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OOMMEBCIAL  OTATISnGB. 


Class  of  goods. 

Net  tons. 

Ctoftl 

52,200 

Poles  and  railroad  ties 

6,494 

Poets  and  wood ...,.- T....r. .,-.-...,,.- 

812i 

Pteh 

44 

Total 

59,511 

Decrease  since  last  year,  22,458  tons. 

Note. — The  decrease  in  the  shipment  of  coal  is  attributable  to  a  strike  of  coal 
miners,  which  lasted  for  six  weeks  daringthe  busiest  period  of  shipping. 

Navigation  opened  April  18  and  closed  December  3,  1900. 

Number  of  passengers  carried,  1,398. 

One  transportation  line  established,  the  Lake  Ontario  and  St.  Lawrence  River 
Day  line. 

Statement  of  vessds  at  lAtUe  8odu»  Harbor ^  New  York,  for  the  calendar  year  ending 

December  SI,  1900. 

ARRIVALS. 


Bteamen. 

Sailing  vessels. 

Barges. 

Trade  engaged  In. 

Number. 

Registered 
tonnage. 

Number. 

Registered 
tonnage. 

Number. 

Registered 
tonnage. 

Home - 

60 
81 

U,OGO 
8,852 

12 
66 

1,467 
11,060 

24 
15 

8,128 

Foreign 

5,729 

Total 

91 

14, 4U 

78 

12,527 

89 

18,857 

American  owned  .................. 

49 
42 

10,682 
81829 

7 
71 

364 
12,168 

12 
27 

8,755 

Canadian  owned 

10,102 

Total  aiilvals,  208;  registered  tonnage,  40,79K. 

DBPARTDSE8. 


Home.... 

58 
88 

10,916 
8.496 

10 
68 

1,293 
11,284 

7 
82 

2,290 

Foreign ......................r 

11,567 

Total 

91 

14,411 

78 

12,527 

89 

18,857 

Total  departures,  208;  registered  tonnage,  40,796. 


Greatest  diaft  of  vessel 

Greatest  tonnage  of  venal., 
Greatest  load  of  veael 


feet..       18 

.Tegista^  tonnage . .     541 
net  tons..  1,299 


SS6. 

IMPROVEMENT  OF  HARBOR  AT  OSWEGO,  NEW  YORK. 

ORIGINAL  CONDITION. 

In  its  original  condition  this  harbor,  consisting  of  an  inner  part  in 
the  Oswego  River,  which  was  navigable  by  vessels  of  light  draft  only, 
and  of  an  outer  part,  forming  a  cove  in  the  lake,  had  no  protection 
against  the  seas. 
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The  original  project  of  1827  (completed  in  1829)  was  to  build  across 
the  cove  a  breakwater  of  timber  cribs  filled  with  stones.  Between 
1830  and  1888  a  superstructure  of  masonry  was  built  on  500  feet  of 
the  breakwater.  Between  1866  and  1869  ^1,000  was  expended  in 
dredging  the  harbor  to  the  depth  of  12  feet  at  extreme  low  water. 
Between  1868  and  1870  the  light-house  pier  was  extended  north  487 
feet.  In  1881  an  outer  breakwater  was  completed  having  a  lake  face 
4,870  feet  long,  a  westerly  shore  return  916  feet  lon^,  ana  an  easterly 
return  246  feet  long.  In  1881  a  project  was  adopted  to  build  an  east 
breakwater,  248  feet  of  which  was  constructed  in  1881  and  removed  in 
1889.  In  1885  and  1889  two  spurs  to  the  outer  breakwater,  100  feet 
and  150  feet  long,  were  completed.  In  1898  the  excavation  of  rock  in 
the  river  was  added  to  the  project, 

The  present  project  of  1896,  as  subsequently  modified,  is: 

FifiTfA.  To  bmld  an  east  breakwater  1,485  feet  long,  at  an  estimated 
cost  of  $197,000. 

Second.  To  narrow  the  breach  made  in  the  outer  breakwater  in  1884 
from  175  feet  to  about  76  feet,  at  an  estimated  cost  of  $18,500. 

Third.  To  carry  the  rock  excavation  in  the  Oswego  ]^ver  farther 
upstream. 

Fourth.  To  remove  part  of  the  island  between  Schuyler  and  Van 
Buren  streets  to  a  depth  of  15  feet;  also  to  excavate  rock  and  dredge 
to  a  small  extent  between  the  island  and  the  west  bank,  at  an  estimated 
cost  of  $12,000. 

The  total  amount  expended  on  this  improvement  to  June  80, 1900, 
was  $1,984,208.19.  It  is  impracticable  to  separate  the  cost  of  con- 
struction and  of  maintenance.  Th^  total  amount  expended  during  the 
fiscal  year  ending  June  80, 1901,  was  $27,616.48. 

BEFOBT  OF  OPERATIONS. 

PcMrUaUy  closing  1884,  hreach. — Authority  to  reduce  this  breach  from 
176  feet  to  about  75  feet  was  given  by  indorsement  from  the  office  of 
the  Chief  of  Engineers  of  June  20, 1896,  but  the  funds  available  from 
the  appropriation  for  this  harbor  made  by  act  of  March  8. 1899,  being 
insufficient  for  the  completion  of  the  work,  a  60-foot  crio  was  placed 
at  the  west  side  of  the  opening. 

The  preparation  of  ine  foundation  for  the  crib  was  completed  in 
July,  the  crib  itself  sunk  in  place  in  August,  and  the  work  completed 
in  September,  1900.  Thirty  linear  feet  of  old  superstructure  inmiedi- 
ately  west  of  the  new  crib  was  torn  out  and  rebuilt  to  permit  secure 
bonding. 

Benunxd  of  part  of  vpper  island.— The  river  and  harbor  act  of  March 
8, 1899^  authorized  the  removal  of  258  feet  of  the  upper  (southerly) 
island  in  Oswego  Harbor  to  the  depth  of  15  feet  ana  the  excavation 
of  rock  and  a  small  amount  of  dredging  between  the  island  and  the 
west  bank. 

The  necessary  deeds  conveying  title  to  the  United  States  having  been 
granted  and  approved,  the  United  States  dred^ng  plant  commenced 
work  November  19, 1900,  and  continued  dredging  until  February  18, 
1901,  when  work  was  suspended  on  account  of  ice  and  the  plant  laid 
up  for  the  winter.     Work  was  resumed  May  9  and  temporarily  sus- 
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pended  May  16,  to  allow  the  plant  to  proceed  to  Charlotte  to  restore 
the  depth  in  the  entrance  to  that  harbor. 

lUpaAn  to  (mter  ireaJGW(xUr.—Thea%  repairs  were  begun  on  May  21 
and  were  contlnned  to  the  end  of  the  year,  under  allotment  of  $10,000 
made  March  22, 1901. 

The  incipient  breach  at  station  8+26  has  been  nearly  repaired,  and 
work  on  another  st  station  8  has  been  started. 

BEMARKfl  AND  BSTIMATB. 

The  outer  breakwater  at  Oswego,  N.  Y. ,  is  the  most  important  of  all 
the  works  of  improvement  there.  Excluding  the  breach  made  in  1884 
(reduced  by  60  feet  in  1900),  its  lake  face  is  4,746  feet  long,  with  two 
shore  returns  aggregating  1,162  feet  in  length.  It  was  built  during 
the  period  from  1870  to  1882^  and  is  comp^ed  of  a  series  of  timber 
cribs,  86  feet  square,  filled  with  stone,  surmounted  by  a  continuous 
superstructure,  the  parapet  of  which  extends  to  about  18  feet  above 
low  water  and  the  banquette  to  about  6  feet  above  low  water. 

This  breakwater  is  a  weak  structure,  inade<iuate  to  withstand  the 
forces  tending  to  destroy  it.  As  evidence  of  its  inherent  weakness  it 
may  be  notecf  that  while  it  was  under  construction  nearly  $90,000,  or 
12^  per  cent  of  the  total  cost  of  construction,  was  spent  upon  repairs. 
From  1881^  when  construction  was  completed,  to  June  30, 1901,  the 
cost  for  maintenance  and  repairs  amounted  to  |348,000,  making,  with 
the  $90,000  expended  while  construction  was  in  progress,  the  total  cost 
for  maintenance  and  repairs  to  June  80, 1901,  $433,000,  or  60  per  cent 
of  the  total  cost  of  construction. 

This  breakwater  has  been  breached  six  times— twice  in  1876,  and 
once  each  in  1882, 1884, 1896,  and  1899,  all  of  which  have  been  fully 
repaired  except  the  1884  breach,  in  which  a  60-foot  crib  was  placed  in 
1900,  but  which  is  still  about  126  feet  wide. 

Commencing  in  1897  yearly  examinations  of  the  lake  face  of  the 
breakwater  have  been  made  by  divers.  The  first  examination  revealed 
the  existence  of  nine  incipient  breaches  in  a  belt  about  6  feet  wide 
below  the  water  line,  and  the  examination  each  succeedingvear  has 
revealed  these  incipient  breaches  in  increasing  numbers.  Tne  exam- 
ination made  in  May,  1901,  showed  that  the  entire  lake  faces  of  two 
cribs  were  so  much  drawn  out  as  to  require  quite  extensive  repairs, 
and  besides  these  there  were  fourteen  cribs  whose  lake  faces  were 
drawn  from  3  to  8  inches. 

The  method  of  repairing  these  incipient  breaches  is  to  remove  the 
stone  in  the  pockets  of  the  cribs  to  as  great  a  depth  as  necessarv  and 
fasten  vertical  posts  to  the  side  walls  or  to  the  lateral  ties  with  lag 
screws.  Screw  bolts  are  then  run  through  the  post  and  outer  wall, 
the  wall  is  drawn  back  into  place,  and  the  pockets  are  refilled  with 
stone.  This  work  is  necessarily  slow  and  expensive,  the  cost  varying 
with  the  depth  of  the  breach. 

Not  only  is  the  substructure  of  this  breakwater  in  bad  condition  and 
deteriorating  rapidly,  but  the  superstructure  is  also  in  bad  condition, 
calling  for  constant  care  and  attention.  The  timber  work  of  the 
superstructure  along  the  entire  lake  arm  is  badly  rotted  in  places  and 
requires  constant  patching  to  keep  it  intact  The  probable  life  of  this 
part  of  the  superstructure  is  not  more  than  four  years. 
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The  necessity  for  a  general  strengthening  of  both  the  substructure 
and  superstructure  of  the  Oswego  outer  Breakwater  is  evident  and 
urgent,  and  it  is  to  be  hoped  that  Congress  will  take  early  action  in 
the  matter. 

In  the  Annual  Report  of  the  Chief  of  Engineers  for  1899  (pp.  3142- 
3148)  two  methods  of  strengthening  the  substructure  with  two  varieties 
of  superstructure  are  given  in  detail,  with  estimates  of  cost.  These 
metiiods,  with  estimated  costs,  are  summarized  as  follows: 

1.  Heavy  riprap  protection  for  substructure  and  concrete  superstructare 1887, 700 

2.  Substructure  strei]^gthened  with  vertical  posts  and  concrete  superstruc- 

ture     677,300 

8.  Heavy  riprap  protection  for  substructure  and  superstructure  of  creo- 

sotedpine *. 676,300 

4.  Substructure  strengthened  with  vertical  posts  and  superstructure  of  creo- 

sotedpine 466,800 

It  is  estimated  that  there  will  be  required  to  June  30, 1908: 

For  improvement: 

Continuing  rock  excavation  in  river 125,000 

For  maintenance: 

Reducing  1884  breach  by  50  feet  to  75  feet $10,000 

Strengthening  substructure  and  renewing  superstructure 150, 000 

Contingent  repairs 10,000 

Engineering,  office,  and  incidental  expenses 20,000 

190,000 

Total 215,000 

The  total  commerce  at  this  port  durin?  the  calendar  year  ending 
December  31. 1900,  was  675,160  tons,  of  which  425,641  tons  were  coal, 
50.8  per  cent  of  which  was  shipped  to  Canadian  ports  on  Lake  Ontario, 
40.5  per  cent  down  the  St.  Lawrence  River,  and  8.7  per  cent  through 
the  W elland  Canal.  A  strike  among  the  coal  miners,  lasting  for  six 
weeks  during  the  usually  busiest  shipping  period,  and  a  long  contin- 
uance of  unfavorable  weather  in  the  latter  part  of  the  season,  inter- 
fered largely  with  the  trade  of  this  port  in  1900. 

Money  statement. 

July  1, 1900,  balance  unexpended $28,404.68 

Allotted  March  22, 1901 10,000.00 

38,404.68 
Jnne  80, 1901,  amonnt  expended  daring  fiscal  year 27,515.43 

July  1, 1901, balance  unexpended 10,889.25 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1, 1901: 

For  works  of  improvement $25,000.00 

For  maintenance  of  improvement 190,000.00 


Submitted  in  compliance  with  requirements  of  sundry  dvil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


215,000.00 
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Date. 


Amount.     Aggregate. 


Date. 


Amount 


Aggregate. 


March  20. 1826 

March  2, 1827 

May  19, 1828 

March  8, 1829 

March  2, 1881 

Do 

Do 

Do 

February  24. 1832 

March  2, 1833 

June  28, 1834 

July  2, 1836 

March  8, 1887 

July7,1838 

June  11, 1844 

August  20, 1852 

August.  I860,  allotment 
transferred  from  light- 

houae , 

June  28, 1864,  allotment. . 

June  28. 1866 

March  2, 1867 

July  25, 1868,  allotment . . 


1200.00 
88.348.64 
9,583.89 
7,472.00 
2,812.92 
18,600.00 
619.00 
84.92 
19,000.00 
8,400.00 
80.000.00 
20,000.00 
15,000.00 
46,067.00 
20,000.00 
40,000.00 


80,000.00 
26,000.00 
45,000.00 
60,000.00 
20,000.00 


t200.00 
88,548.64 
48,182.03 
60,604.03 
63,416.95 
72,016.95 
72,535.95 
72,620.87 
91,620.87 
100,020.87 
180,020.87 
150,020.87 
165,020.87 
211,087.87 
231,087.87 
271,087.87 


801,0^.87 
826,087.87 
871,087.87 
481,067.87 
451,067.87 


April  10, 1869,  allotment. 

Do 

July  11,1870 

March  3, 1871 

June  10, 1872 

March  8, 1873 

June  28, 1874 

March  8, 1875 

August  14, 1876 

June  18,1878 

Mari-h3,1879 

June  14,1880 

March  3, 1881 

August  2, 1882 

July  5, 1884 

August  6, 1886 

August  10, 188H 

September  19,  18'jO 

July  13,1892 

August  18. 1894 

June  8, 1896 

March  3,1899 

June  6, 1900,  allotment .. 


822,275.00 
6,000.00 
50,000.00 
100,000.00 
100,000.00 
100,000.00 
75,000.00 
90,000.00 
90,000.00 
90,000.00 
90,000.00 
90,000.00 
50.000.00 
80,000.00 
80,000.00 
71,250.00 
100,000.00 
30.000.00 
40,000.00 
37,000.00 
60,000.00 

6o,ooaoo 

10,000.00 


$478,362.87 

479,362.87 

629,362.87 

629,362.87 

729,362.87 

829,362.87 

904,362.87 

994,862.87 

1,081.362.87 

1,174,362.87 

1,264,362.87 

1,854,862.87 

1,404,862.87 

1,484,362.87 

1,664,302.87 

1,685,612.87 

1,735,612.87 

1,765,612.87 

1,805,612.87 

1,842,612.87 

1,902,612.87 

1.962,612.87 

1,972,612.87 


OOMMEHCIAL  STATUrnCS. 


Class  of  goods. 


Net 


Claaiof  goods. 


NettODt. 


Coal 

Lumber 

Grain 

Poles  and  railroad  ties 

Shingles 

Posts  and  wood 

Lath 

Band  and  day 

Talc 


425,641 

69,216 

11,231 

3,667 

3,361 

919 

917 

797 

271 


Ashes 

Hay 

Fish 

General  merchandise , 

Freight  entering  and  leaving  Oswego 
by  canal , 

Total 


260 

67 

80 

2,287 

66,487 


079,160 


Decrease  since  last  year,  141,593  tons. 

MoTK.~The  decrease  is  largely  in  the  quantity  of  coal  shipped,  attributable  to  a  itrike  of  coal 
miners,  which  lasted  for  six  weeks  during  the  busiest  part  of  the  ahlpping  ■oaaop. 
Number  of  passengers  carried,  8,712. 
DecretL««e  in  number  of  passengers  carried,  1,427. 
Navigation  opened  April  2  and  closed  December  10, 1900. 

Statement  of  vessels  at  Oswego  Harbor,  New  Yorl,  for  the  calendar  year  ending  December 

SI,  1900, 

ARRIVAIB. 


Steamers. 

Sailing  vesselfl. 

Baiges. 

Trade  engaged  In. 

Number. 

Registered 
tonnage. 

Number. 

Registered 
tonnage. 

Number. 

Registered 
tonnage. 

Home,  on  lake 

197 
856 

40,817 
64,865 

79 
406 

78,625 

110 
166 

89,277 

Foreini.  on  lake 

49,272 

Itotal 

552 

106,672 

485 

88,418 

266 

88,649 

American  owned  .' t  t  -  - 

278 
274 

66,322 
60,860 

90 
886 

18,462 
74,966 

87 
179 

27,667 
60,962 

Canadian  owned 

Total  arrivals,  1,303;  registered  tonnage,  282,680. 
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StatemeiU  ofvestdt  tn  (kwego  HwrbWy  New  York^  for  the  ealendar  year  ending  December 

SI,  1900— Continued. 

DBPABTURES. 


Steamera. 

Sailing  TeBselfl. 

Baigefl. 

Trade  engaged  in. 

Number. 

Registered 
tonnage. 

Number. 

Registered 
tonnage. 

Number. 

Registered 
tonnage. 

Home, on  lake 

213 
840 

49,406 
66,712 

86 
898 

11,860 
76,766 

61 
216 

16,694 

Foreign,  on  lake 

71,162 

Total 

668 

106,120 

488 

87,605 

287 

87,746 

Total  departorea,  1,808:  registered  tonnage,  281,471. 
Greatest  droit  of  vessel,  14.8  feet. 
Qreatest  tonnage  of  yenel,  registered  tonnage,  1,662. 
Greatest  load  of  vessel,  net  tons,  1,804. 


887. 

mPEOVEMENT  OP  HABROR  AT  CAPE  VINCENT,  NEW  YORK. 
ORIGINAL  CONDITION. 

In  its  original  condition  Cape  Vincent  was  an  open  roadstead  on  the 
St.  Lawrence  Siyer,  2i  miles  from  Lake  Ontario. 

PBOJECT  FOB  mPBOVEMENT. 

The  original  project,  adopted  in  1896,  wa*  to  build  a  breakwater 
parallel  to  and  600  feet  from  the  railroad  wharf  1,600  feet  in  length, 
at  an  estimated  cost  of  1320,000.  This  project  was  modified  in  1899  to 
build  a  breakwater  parallel  to  and  500  feet  from  the  railroad  wharf 
1,500  feet  long,  including  a  shore  return  at  the  upper  end  100  feet  long, 
at  an  estimatea  cost  of  not  over  ¥200,000. 

A  map  of  this  harbor  faces  page  3288  of  the  annual  re^rt  for 
1897;  the  estimated  cost  of  each  100  linear  feet  of  breakwater  is  given 
on  page  3146  of  the  report  for  1899,  and  the  details  of  construction  of 
the  breakwater  are  shown  on  the  drawings  facing  that  page.  Those 
drawings  show  the  length  of  the  river -arm  cribs  as  100  feet,  but  the 
four  cribs  built  in  1900  are  90  feet  long  each  instead  of  100  feet 

It  was  proposed  with  the  $50,000  then  available,  appropriated  by 
the  acts  of  June  8, 1896,  and  March  3, 1899,  to  build  three  river-arm 
cribs  each  100  feet  long  and  a  shore-return  50  feet  long,  in  all  350  feet, 
and  specifications  were  issued  accordingly.  When  the  proposals  were 
oi)ened,  however,  it  was  found  that  the  lowest  bid  received  would  per- 
mit the  building  of  60  feet  additional,  or  410  feet  in  all,  and  contract 
was  therefore  entered  into  for  constructing  four  river-arm  cribs  each 
90  feet  lone^  and  a  shore-return  60  feet  long. 

The  total  amount  expended  on  this  improvement  to  June  80, 1900, 
was  9864.89,  and  the  amount  expended  during  the  year  ending  June 
80, 1901,  was  147,816.26. 
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BEPOBT  OF  OFERATION& 

Under  the  contract  with  James  B.  Donnelly,  of  Buffalo,  N.  Y.,  the 
work  of  filling  the  foundation  trench  with  stone  was  completed,  and 
four  riyer-arm  cribs,  each  90  feet  long,  and  a  shore-return  50  feet 
long,  were  built.  Work  under  the  contract  commenced  June  2  and 
was  completed  November  20, 1900. 

A  light  was  maintained  on  the  completed  piurt  of  the  breakwater  from 
November  20, 1900,  until  the  close  of  navigation,  January  20, 1901,  and 
from  April  11, 1901,  until  the  close  of  the  fiscal  year. 

WCMARTCfl. 

This  breakwater  is  designed,  not  to  protect  an  anchorage,  but  for 
vessels  to  moor  to  and  to  protect  vessels  moored  at  the  wharves  at 
Cape  Vincent,  and  the  following  extracts  from  letters  of  masters  of 
vessels  plying  between  lAke  Ontario  and  the  St  Lawrence  River  and 
from  vessel  owners  testify  to  the  value  of  that  part  of  the  breakwater 
now  completed: 

[ffeook  the  OgdeDdNUf  CiMd  wad  Vmrtng  Oomiwiiy.] 

*    *    *   The  masten  of  cmryeflBelfl  pWiiig  between  Ijike  Ontario  and  the  StiA 
renoe  River  last  season  found  the  part  ox  the  breakwater  at  Cape  Vincent  built  last 
year  of  the  very  greatest  kind  of  aervioe,  and  so  valuable  that  we  can  not  say  to  what 
an  extent  it  benefits  onr  company  in  safety  to  onr  hoats  by  preventing  them  from 
dragffinR  anchors  and  goins  ashore. 

IOb  fUflo  the  opinion  of  we  masters,  as  well  as  oar  own,  that  it  is  not  long  enoogh, 
bat  should  be  increased  considerably,  which  we  trust  will  be  done. 

[ffeook  GUvl  JoMph  Sunid«Bi|  Gftpe  Vlnomt,  N.  T.] 

It  was  well  usedi  and  at  times  boats  were  tied  up  two  or  more  deep  daring  storms. 

CFnm  OtspL  F.  S.  Wood,  nuMtentMiner  Rki^lmdar.] 


As  to  Oape  Vinoent  breakwater,  I  did  not  have  a  chance  to  ose  it^  bat  was  in  a 
place  where  I  could  see  the  service  that  it  would  be  to  others.  The  breakwater  is 
fust  what  is  wanted,  but  not  long  enough  as  it  is,  in  mv  opinion.  •  •  •  The 
breakwater  was  not  finished  in  time  to  hdpmoch.  I  was  m  Cape  Vincent  and  there 
was  a  bad  blow,  and  I  had  to  have  a  tag  null  me  from  the  dock.  If  I  could  have 
used  the  breakwater  I  would  not  have  haa  that  trouble  and  expense. 

[From  Oftpt  ▲.  B.  Hinokley,  Giqpe  Vinoent,  N.  T.] 

*  *  *  The  breakwater  that  was  built  here  last  season  proved  to  be  Just  what  we 
needed. 

I  had  a  good  chance  to  try  it  daring  the  gales  last  lalL 

What  we  want  is  an  extenaiQa  of  the  mam  part  It  would  not  shelter  one-fourth 
the  boats  looking  for  shelter  during  a  gale. 


[Fftwn  Oiyt  W.  A.  niiwell,  maatoriteMa  tog  IWa.  L.  J¥pctor.] 

*  *  *  If  the  breakwater  had  been  finished  earlier  in  the  season  it  would  have 
been  used  a  great  deaL  I  had  to  use  the  railroad  wharf  several  times,  (hioneocca- 
sion  there  were  ten  vessels  there  waiting  weather. 

LFram  OnvL  D.  Hourlgan,  maator  mmmm  EUkL\ 

*  *  *  In  regard  to  the  breakwater  at  Oape  Vincent,  it  is  the  right  thing  and  in 
the  right  ^aoe  for  boats  going  up  and  down  tne  river. 

Late  in  November  last  fall  I  was  bound  for  Oharlotte.    ^e  wind  was  blowing  a 
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gale  from  northeast.  It  set  in  snowing  very  hard.  We  stopped  on  the  north  side  of 
uie  breakwater  and  lay  there  two  days  comfortably.  Inside  the  breakwater  lay  two 
tugs  and  a  small  steam  harge  during  that  hlow.  Boats  had  to  be  towed  away  from, 
the  docks  at  Gape  Vincent;  the  waves  beat  over  them  so  that  it  was  not  safe  to  lie 
there. 

I  think  the  retom  at  the  upper  end  is  plenty  long,  for  it  is  sheltered  by  the  point 
of  land  above  the  hreakwater;  hut  if  the  oreakwater  extended  down  the  river  about 
2,000  feet  more  it  would  be  a  great  protection  to  navigation. 

From  the  foregoing  letters  and  from  observation  while  vrork  was  in 
progress  last  season,  the  value  of  this  breakwater  to  the  shippings  ply- 
ing between  Lake  Ontario  and  the  St.  Lawrence  River  is  estabushed 
beyond  a  doubt.  The  410  feet  built  in  1900,  while  of  much  usefulness, 
as  shown  by  the  above  letters,  is  inadequate,  and  the  speedy  appropri- 
ation of  funds  to  complete  the  construction  of  the  breakwater  to  the 
full  length  authorized  by  the  project  is  much  to  be  desired. 

The  estimate  for  buUding  this  breakwater  is  ¥200,000.  Of  this 
amount  $50,000  has  been  appropriated,  with  which  about  one-fourth  of 
the  work  contemplated  has  oeen  finished.  It  is  therefore  recommended 
that  the  entire  balance,  $160,000,  be  appropriated  in  the  next  river  and 
harbor  bill. 

Money  sta/temerU. 

Julyl,  1900,  balance  unexpended 149,145.61 

June  30, 1901,  amount  expended  during  fiscal  year 47,816.26 

July  1,1901,  balance  unexpended 1,829.35 


Amount  (estimated)  required  for  completion  of  existing  project 150, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1, 1901 150, 000. 00 

Submitted  in  oomplianoe  with  requirements  of  sundry  civil  act  of  June 

4,1897. 


ApproprialioinM* 


Date. 


A^grogttte. 


June  8, 1896  .. 
Maitsh8,1889. 


126,000 
£0,000 


OOMMBRCIAL  STATIflTICB. 


Clan  of  goo<l8. 

Net  tons. 

Class  of  goods. 

NetUma. 

Stone 

8.468 

2,665 

2,649 

527 

499 

882 

Posts  and  wood 

67 

Poles  and  railroad  ties 

Iron  and  iron  ore 

66 

Lumber 

484 

Shingles 

Total 

Hay 

10,721 

Fish 

Increase  oyer  last  year,  7,788  tons. 
Number  of  passengers  carried,  18,817. 
Inorease  in  number  of  paBsengen  canled,  281 


Digitized  by 


Google 


APPENDIX   8   B — ^BBPOBT   OF   MAJOB   8YHON8. 


8373 


SUUement  of  vesHis  at  Oape  Vincent,  N.  Y.,  fcr  the  calmdar  year  eriding  December  SI,  1900. 

ABRIVAL8. 


Steamers. 

Sailing  Teasela. 

Bargee. 

Trade  engaged  In. 

Number. 

Registered 
tonnage. 

Number. 

Registered 
tonnage. 

Nomber. 

Registered 
tonnage. 

Home ••.— 

86 
889 

2,296 
66,655 

10 
45 

8S5 

1,684 

10 
14 

8,046 

Foieign 

5,054 

Total 

425 

67,951 

55 

1,969 

24 

8,099 

AmGTicaii  owned .................. 

254 
171 

27,120 
40,881 

18 
87 

621 
1,848 

18 
11 

8.146 

Oanadlan  owned 

4,954 

Total  arrlvalB,  604;  registered  tonnage,  78,019. 

DEPARTURES. 


Home 

42 
888 

8,204 
64,747 

10 
45 

8S5 
1,684 

21 
8 

7,858 

Foreign  ...,tt 

741 

Total 

425 

67,951 

65 

1,969 

24 

8,099 

Total  departorea,  504;  registered  tonnage,  78,019. 
Greatest  draft  of  yeewl,  14  feet. 
Greatest  tonnage  of  vessel,  registered  tonnage,  686w 
Greatest  load  of  veasel,  net  tons,  478. 


SS8. 


IMPROVEMENT  OF  SHOALS  IN  THE  ST.  LAWRENCE  RIVER  BETWEEN 
OGDENSBURG,  NEW  YORK,  AND  THE  FOOT  OF  LAKE  ONTARIO. 

OBIGINAL  OONDITION. 

In  its  original  condition  ttie  channel  of  the  St.  Lawrence  Bi^er  from 
Sister  Islands  light  down  to  the  head  of  Brockville  Narrows  was  ob- 
structed by  twelve  ledges  on  which  the  depth  was  9i  to  16  feet  at  low 
water. 

PBOJEOT  FOB  mPBOYEMENT. 

The  original  project  of  1890  was  to  remove  ledges  between  Sister 
Islands  and  Crossover  lights  to  18  feet  below  the  zero  of  the  Ogdens- 
burg  gauge,  at  an  estimated  cost  of  $43,305.  In  1893  several  outlying 
spurs  were  discovered  and  their  removal  included  in  the  project,  and 
the  estimated  cost  increased  to  $54,772.  Bv  act  of  June  3, 1896,  the 
project  was  extended  to  embrace  ledges  in  the  St.  Lawrence  River  be- 
tween Ogdensburg  and  the  foot  of  Lake  Ontario.  In  1897  the  removal 
of  the  obstructions  to  18  feet  below  the  zero  of  the  Oswego  muge 
(1.4  feet  greater)  was  included  in  the  project,  increasing  the  total  esti- 
mated cost  to  $108,000. 

The  total  amount  expended  on  this  improvement  to  June  30, 1900, 
was  $60,977.60,  all  of  which  was  for  works  of  improvement  The 
amount  expenaed  during  the  fiscal  year  ending  June  30,  1901,  was 
$5,911.66. 
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EEPOBT  OF  OFEBATIONCU 

Work  under  the  contract  with  William  J.  Daly,  of  Ogdensburg,  N.T. , 
which  commenced  in  July,  1899,  was  completed  September  80, 1900. 

The  work  done  during  the  fiscal  year  commencing  July  1, 1900,  con- 
sisted of  drilling  and  blasting^  shoals  E  and  L,  and  dredging  shoals  E, 
H,  J,  and  L  all  to  18  feet  below  the  zero  of  the  Oswego  gauge. 

BEMABKS. 

All  the  shoals  in  American  waters  embraced  in  the  project  have  now 
been  removed  to  the  prescribed  depth. 

Shoals  A,  B,  and  Cf,  also  embraced  in  the  project,  are  in  Oanadian 
waters.  Application  for  permission  to  remove  these  shoals  was  made 
through  the  Department  of  State  to  the  Canadian  government,  and  on 
December  22,  1899,  the  necessary  permission  was  granted.  These 
shoals  will  be  removed  as  soon  as  funds  become  available. 

It  is  estimated  that  there  will  be  required  to  June  30, 1908,  for  com- 
pleting the  project  $10,000,  and  the  appropriation  of  this  amount  is 
recommended. 

Money  8t(Uement. 

Julyl,  1900,  balance  unexpended 17,022.40 

JnneSO,  1901,  amount  expended  daring  fiscal  year 6,911.06 

Jnlyl,  1901,  balance  unexpended 1,110.74 

Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 

Amomit  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 

1903|  in  addition  to  the  balance  nnexpended«^July  1,  1901 40, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  d^  act  of  June 

4,1897. 

AppropriaficmB. 

Date.  Amount  AgBngate. 

Actof- 

8epl6mlwrl9,1890 15^000  16^000 

Jiilyl8,l»2 10,000  1^000 

AniTDStULiaM 8,000  28,000 

June  8,106 28,000  48,000 

Maieh  8,1889 90^000  88,000 


S  S  g. 

mPBOVEMENT  OF  HARBOR  AT  0GDEN8BURG,  NEW  YORK. 

ORIGINAL  OONDinON. 

In  its  ori^nal  condition  the  low-water  depth  in  this  harbor  was  9 
feet  in  the  diannel  leading  to  the  Oswegatchie  River,  10  to  12  feet  in 
the  two  lower  entrance  c&nnels,  and  6  to  12  feet  along  the  city  front. 

FDOJEOT  FOR  IMPROYIBMENT. 

The  ori^nal  project  of  1868  was  to  dredge  to  the  depth  of  12  feet  and 
to  build,  if  necessary,  6,600  linear  feet  of  piers,  at  an  estimated  cost 
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of  $100,000.  The  piers  were  never  built  The  project  of  1882  pro- 
vided for  dredging  the  channel  across  the  shoal  to  the  mouth  of  the 
Oswegatchie  to  16  feet  and  all  other  channels  to  15  feet  at  extreme  low 
water,  at  an  estimated  cost  of  $76,000.  The  present  project  provided 
for  dredging  all  the  channels  to  a  depth  of  16i  feet  below  the  zero  of 
the  Ogdensbuig  gauge  (15  feet  below  the  zero  of  the  C^wego  gauge), 
at  an  estimatecTcost  of  $158,950.  The  project  was  modified  February 
27,  1897,  to  deepen  the  two  lower  entrance  channels  to  16  feet  below 
the  zero  of  the  Oswego  gauge,  and,  bv  act  of  March  3, 1899,  was  further 
modified  to  dredge  ^K)  feet  of  the  channel  along  the  front  of  Ogdens- 
burg,  above  Franklin  street,  to  but  14  feet  below  the  same  zero,  else- 
where the  project  depths  to  remain  15  feet. 

The  total  amount  expended  on  this  improvement  to  June  80,  1900, 
was  $290,548.46,  of  which  $257,247.30  was  for  construction  and 
$88,801.16  for  maintenance.  The  total  amount  expended  during  the 
fiscal  year  ending  June  80, 1901,  was  $6,170.58. 

BXFOBT  OF  OPERATIONS. 

Under  supplemental  contract  with  William  J.  Daly,  of  Ogdensburg, 
N.  Y.,  the  diannel  along  the  city  front  was  redredged  in  October  and 
November.  1900,  to  15  reet  below  the  zero  of  the  Oswego  gauge  by  the 
removal  oi  20,000  cubic  yards  of  sand,  etc. 

RBMARKH  AND  ESTIMATE. 

In  order  to  obtain  the  depth  of  15  feet  below  the  zero  of  the  Oswego 

giuge  in  that  part  of  the  harbor  situated  in  the  mouth  of  the  Oswegatchie 
iver,  it  will  be  necessary  to  dredge  about  14,000  cubic  vards,  scow 
measurement,  of  hardpan  and  bowlders.     It  was  proposed  to  remove 
this  tonj^e  of  hardpan  under  the  last  two  appropriations,  but  owing 
to  insufficiency  of  funds  it  was  not  done. 
It  is  estimated  that  there  will  be  required  to  June  80, 1908: 

For  removing  haidi«ii  at  month  of  Oswegatchie  Biver $7,000 

For  redredging,  engineering,  and  office  expenses 13,000 

20,000 

The  total  commerce  at  this  port  daring  the  calendar  year  endnig  December  31, 
1000,  was  S46,24S  tons,  of  which  199,153  tons  were  gra  n  received  from  the  Upper 
Lakes,  192,923  tons  coal  received  from  ports  on  Lake  Ontario,  143,731  tons  iuniber, 
and  106,436  tons  misoellaneons  freight. 

Money  statefmeTVt. 

July  1, 1900,  balance  unexpended $6,807.11 

June  30, 1901, amount  expended  during  fiscal  year 6,170.58 

July  1,  1901,  balance  unexended 636.53 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903.  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement $7, 000 

For  maintenance  of  improvement 13,000 

20,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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Appropriaiions  and  allotments. 


Date. 


Amount 


A^greflpftte. 


Aoga«t80,1852 

March  2, 1867 , 

July  17, 1870 , 

March  8, 1871 

June  10. 1872 

March  8, 1878 

June  28, 1874 , 

March  8, 1875 

December  11,1877  (from  appropriation  for  "  Repairs  of  harbors  on  northern 
lakes") 

September  10, 1879  (from  appropriation  for  "  Examinations,  surreys,  and  con- 
tingencies of  rivers  and  narbors")  

July  28. 1880  (from  appropriation  for  "  Examinations,  surreys,  and  contin- 
gencies of  rlyers  and  harbors") 

August  2, 1882 , 

July  5, 1884 

August  5, 1886 

August  11,1888 

September  19, 1890 

July  18, 1892 

August  18, 1894 

June  8, 1896 

March  8, 1889 


83,000.00 
40,000.00 
15,000.00 
25,000.00 
10,000.00 
6,000.00 
6,000.00 
5,000.00 

5.66 

800.00 

50.00 
10,000.00 
15,000.00 
10,000.00 
15,000.00 
42,000.00 
40,000.00 
20.000.00 
20,000.00 
15,000.00 


t8.00O.0O 
48,000.00 
58,000.00 
88.000.00 
98,000.00 
99,000.00 
105,000.00 
110,000.00 

110,006.56 

110,105.66 

110,856.66 
120.855.66 
185,856.66 
145,855.66 
160,856.56 
202,865w66 
242,866.66 
262,866.66 
282.856.66 
297.855.56 


OOHMSRCIAL  STATISnCS. 


Nettona. 

Nettona. 

Qrain 

199,168 

192,923 

148,731 

6,589 

1,934 

925 

646i 

150 

Culm 

68 

Coal 

Ore 

IT 

Ijiiiiib^r. 

Poets  and  wood 

^ 

Poles  and  ndlroad  ties 

Oil 

Hay 

96,150i 

Iron  And  steel 

Ty)tal 

Shingles 

646,248 

vw«k^^.v.;:::.:;::.::.:.::::::.::::::.... 

Decrease  since  last  year,  24,185  tons. 

Number  of  passengers  carried,  187,563. 

Increase  in  number  of  passengers  carried  oyer  last  year,  19,089. 

Total  duties  collected $188,696.86 

Total  fees  collected 35.10 

Value  of  imports 10,317,379.00 

Value  of  exports 4,827,857.00 

Value  of  merchandise  warehoused 128,187.00 

Value  of  merchandise  warehoused  and  transshipped  in  bond 85, 960. 00 

Amount  of  duties  on  above 13, 309. 53 

Value  of  merchandise  entered  for  transshipment  and  export 266, 902. 00 

Amount  of  duties  on  above,  estimated 47,147.68 

Quantity  and  value  of  lumber  imported 713,737.00 

Value  of  merchandise  entered  for  immediate  transportation,  pack- 

affes,  19.142 274,247.00 

Estmiated  duties  on  above 95,686.77 

Value  of  merchandise  imported  in  cars 10,083,998.00 

Value  of  merchandise  exported  in  can 3,833,196.00 
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MerchcaidMe  received  under  conauUsr  seal  from  foreign  pcrtif  1900. 


doss  of  goods. 

Packages, 
number. 

Value. 

Class  of  goods. 

Packages, 
number. 

Value. 

Matting      

190 

706 

20,876 

8127 

•782.78 
886,688.00 
221,714.00 
49,068.00 

Straw  braid 

4,906 
4,628 
86,996 

8174,896.00 
91,879.24 
966.628.61 

SilkgoodB 

Curios •.....•... 

Tea 

M^wwllaneous 

Ghinese  groceries 

Statement  ofveaads  at  Ogdensburg  Harbor ,  New  York,  for  the  calendar  year  ending 

December  SI,  1900. 


ARRIVALS. 


Steamers. 

Sailing  yesseb. 

Baiget. 

Trade  engaged  In. 

Number. 

Registered 
tonnage. 

Number. 

Registered 
tonnsge. 

Number. 

Registered 
tonnage. 

Home 

674 
1,484 

262,902 
181,816 

64 
46 

17,844 
7;449 

64 

262 

18,619 
86,422 

Foreign 

Ty)tal 

2,158 

884,218 

09 

24,798 

828 

104,941 

American  owned 

1,607 
661 

869,414 
24,804 

62 
87 

19,956 
4,838 

188 
188 

40,666 
64,275 

Canadian  owned 

Total  anlyals,  2,688;  registered  tonnage,  518,962. 

DEPARTURES. 


Home 

806 
1,864 

272,628 
U4,828 

72 
88 

22,840 
4,178 

219 
106 

75,691 
28,929 

Foreign 

Total 

2,160 

886,846 

106 

27,018 

825 

104,670 

Total  departuies,  2,590;  registered  tonnage,  518,629. 


Greatest  draft  of  yessel 

Greatest  tonnage  of  yessel. 
Greatest  load  ol  yessel 


feeL.      16 

.  registered  tonnage. .  1, 568 
net  tons..  2,628 


S  S  xo. 


EXAMINATION  AND  8UBVEY  OF  GRASSE  RIVER,  NEW  YORK. 
{Printed  in  House  Doo.  No.  161,  Flfty-sixtfa  Congren,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  December  6, 1900. 
Sir:  I  have  the  honor  to  submit  herewith  copies  of  reports  dated 
August  2  and  November  29,  1900,  with  map/  oy  Capt  ijraham  D. 
Fitch,  Corps  of  En^neers,  upon  preliminary  examination  and  survey 
of  Grasse  River,  New  Yorkj  from  its  confluence  with  the  St  Lawrence 
River  to  Massena,  with  a  view  to  obtaining  a  depth  of  21  feet,  made 
to  comply  with  requirements  of  the  emergency  river  and  harbor  act 
of  June  6,  1900. 

^Not  reprinted;  printed  in  House  Doc.  No.  151|  Fifty-sixth  CongieBS,  second 
eession. 
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In  his  report  on  preliminary  examination  of  the  locality  the  local 
officer  stated  that  in  his  opinion  Gi'asse  River  was  not  worthy  of 
improvement  to  a  depth  of  21  feet,  but  that  a  survey  of  the  river  with 
a  view  to  determining  the  cost  of  work  necessary  to  obtain  a  depth  of 
16  feet  from  its  confluence  with  the  St.  Lawrence  River  to  its  junction 
with  the  St.  Lawrence  Power  Company's  canal  was  worthy  of  beinff 
made,  and  his  views  were  concurred  in  by  the  division  engineer,  Col.* 
G.  L.  Gillespie,  Corps  of  Engineers. 

In  the  accompanying  report  on  surve;^  a  plan  is  presented  for  exca- 
vating a  channel  12  feet  deep  from  a  point  about  1,400  feet  below  the 
St.  Lawrence  Power  Company's  power  house  at  Massena  to  the  con- 
fluence of  the  Grasse  River  with  the  St,  Lawrence,  at  an  estimated 
cost  of  $200,000. 

Captain  Fitch  reports  that  there  is  no  present  commerce  demanding 
the  improvement  of  Grasse  River,  but  that  the  St.  Lawrence  Power 
Company  is  constructing,  at  a  cost  of  $4,500,000,  a  very  large  power 
plant  at  Massena,  on  the  Grasse  River.  It  is  anticipated  that  extensive 
manufacturing  interests  will  be  established  at  Massena  as  a  result  of 
the  power  available,  and  such  establishments  when  put  in  operation 
would  be  materially  benefited  by  an  improvement  of  Grasse  River  to 
the  extent  of  furnishing  a  navigable  depth  of  12  feet. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen.^  Chief  of  EngineeTa^ 

if.  S.  Anny. 

Hon.  EuHU  Root, 

Seoretwry  of  War. 


preliminary  examination  of  grasse  river,  new  york,  from  its 
confluence  with  the  st.  lawrence  river  to  massena,  with  a 
view  to  obtaining  a  depth  of  21  feet. 

United  States  Engineer  Office, 

Omego,  K  Y.,  August  S,  1900. 

General:  In  compliance  with  the  requirements  of  letter  from  your 
oflSce  of  June  13, 1900, 1  have  the  honor  to  submit  the  following  report 
on  the  preliminary  examination  called  for  by  the  paragraph  of  the  act 
of  Congress  approved  June  6,  1900,  reading,  "Grasse  River,  from  its 
confluence  with  the  Saint  Lawrence  River  to  Massena,  with  a  view  to 
obtaining  a  depth  of  twenty-one  feet." 

The  Grasse  River  was  surveyed  in  1880  and  a  project  submitted  in 
1881  (Annual  Report  of  the  Chief  of  Engineers  for  1881,  p.  2457), 
bv  Major  McFarland,  for  improving  it  from  its  mouth  to  Haskell's 
Wharf,  by  dredging  a  channel  4  feet  deep  at  low  water  and  40  feet 
wide,  at  an  estimated  cost  of  $12,000.  The  first  work  was  done  in 
1888.  when,  at  a  cost  of  $1.76  per  cubic  yard,  1,670  cubic  yards  at  the 
rapios  were  removed  by  dredging  after  the  hard  material  had  been 
removed  by  dynamite.  In  1890  and  1891  the  project  was  completed 
by  the  removal  of  1,119  cubic  yards  from  the  Rapids  Shoals,  1,475 
cubic  yards  from  Haskell's  Wharf  Shoals,  and  2,571  cubic  yards  from 
other  localities. 

The  examination  of  Grasse  River  was  made  by  me  in  a  small  naphtha 
launch  on  July  19,  after  I  had  spent  the  previous  day  in  going  over 
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the  work  now  in  progress  by  the  St.  Lawrence  Power  Company. 
During  the  evenings  or  July  18  and  19  representative  citizens  of  Mas- 
sena,  officials  of  the  St.  Lawrence  Power  Company  and  of  the  T.  A. 
Gillespie  Company,  its  contractors,  were  interviewed  by  me  on  the 
subiect  of  the  desired  improvement. 

The  Gi'asse  River  rises  in  the  Adirondacks,  in  the  southeastern  part 
of  St.  Lawrence  County,  N.  Y.,  and  lies  in  that  county  throughout  its 
course.  Its  three  branches  unite  near  the  center  of  the  county,  whence 
it  flows  in  a  northerly  direction  for  about  30  miles  and  then  in  a  north- 
easterly direction  for  about  20  miles  until  it  empties  into  the  St.  Law- 
rence River  opposite  Cornwall,  Canada.  The  cnannel  in  the  St.  Law- 
rence River  at  this  point  is  25  to  40  feet  deep,  and  has  a  current  of 
about  4  miles  per  hour.  From  where  the  power  canal  joins  it,  about 
one-half  mile  below  Massena  village,  to  its  mouth,  Grasse  River  flows 
in  a  generally  straight  course  withl)ut  two  sharp  curves  through  about 
7  miles  of  undulating  meadow  land,  the  river  valley  itself  being  bor- 
dered by  low  hills  30  to  40  feet  in  height,  whose  crests  are  at  an  aver- 
age distence  of  300  yards  apart. 

The  slopes  are  gradual  in  most  cases  and  a  heavy  growth  of  grass 
reaches  down  to  the  water's  edge.  ^  The  banks,  which  are  a  sandy  loam, 
show  no  signs  of  washing  or  caving,  and  there  are  no  indications  of 
silt  being  deposited  in  the  river.  At  frequent  intervals,  especially  in 
the  lower  half  of  the  7  miles,  there  are  considerable  stretehes  of  level 
bottom  land  but  slightly  above  the  water  surface.  These  flats  would 
make  excellent  dumping  grounds  for  dredged  material.  The  river 
averages  about  350  feet  in  width,  beginning  to  broaden,  however,  a 
mile  above  its  mouth,  which  is  about  1,200  feet  wide.  The  depths  in 
the  channel  seem  to  vary  between  4  and  10  feet.  The  bed  of  the  river 
appears  to  be  mainly  mud,  sand,  and  clay,  though  bowlders  were  seen 
in  the  river  about  3  miles  below  Massena,  as  well  as  along  the  banks 
in  a  few  places.  The  experience  of  the  Government  in  1890  and  1891, 
and  of  the  St.  Lawrence  Power  Company  in  its  canal,  renders  it  prob- 
able that  hardpan  is  present.  No  outeroppings  of  rock  were  noticed 
below  the  power  canal. 

During  the  open  season,  from  about  May  1  to  about  November  1, 
the  variation  in  water  level  does  not  exceea  2  feet,  I  am  informed; 
but  in  winter  extraordinary  backwater  rises  from  the  St.  Lawrence 
sometimes  occur,  the  maximum  range  recorded  by  the  local  engineer 
of  the  St.  Lawrence  Power  Company  being  24.5  feet  The  slope  of 
the  Grasse  River  below  Massena  is  verv  slight,  the  discharge  is  small, 
and  the  current  hardly  perceptible.  There  are  no  bridges  across  the 
river  from  Massena  to  its  mouth. 

Massena  is  a  thriving  village  of  about  3,000  inhabitants.  It  is  an 
agricultural  center,  dairying  being  the  main  industry,  and  it  ships 
considerable  quantities  of  butter,  most  of  which  goes  to  Boston. 
Branches  of  two  railroads,  the  Grand  Trunk  Railroad  of  Canada  and 
the  New  York  Central  and  Hudson  River  Railroad,  pass  through  it. 
One  small  passenger  boat,  tiie  Orade^  drawing  3  feet  of  water,  navi- 
gates the  Grasse  River,  making  daily  trips  to  Cornwall,  Canada. 

The  present  demands  of  commerce  are  sufficiently  provided  for,  and 
the  improvement  desired  is  wholly  for  such  prospective  demands  of 
commerce  as  may  result  from  the  work  now  being  done  by  the  St. 
Lawrence  Power  Company.  This  company  is  constructing,  at  a  cost 
of  about  $4,500,000,  a  very  large  power  plant  on  the  Grasse  River. 
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The  water  furniahing  the  power  is  to  be  taken  from  the  St.  Lawrence 
River  by  a  canal  now  under  construction.  This  canal  leaves  the  St 
Lawrence  River  near  the  head  of  Lon^  Sault  Island,  and  is  16,200  feet 
long.  It  will  be  196.50  feet  wide  at  the  water  line.  18  feet  deep,  and 
have  slopes  of  1  on  H.  About  5,600,000  cubic  yards  of  material  must 
be  excavated  for  this  canal,  as  it  passes  through  two  ridges  each  over 
2,000  feet  long,  requiring  cuts  of  80  and  90  feet,  respectively.  The 
average  excavation  per  month  is  225,000  cubic  yards,  by  6  steam 
shovels  and  4  dredges,  namely,  1  dipper  dredge  delivering  to  scows, 
which  are  dumped  in  deep  water  in  the  St.  Lawrence  River;  2 
suction  dredges  with  cutters  operated  by  centrifugal  pumps  and 
discharging  Uirough  pipes,  and  an  "orange-peel"  dredge,  emptying 
into  an  attached  steel  chute,  whence  the  material,  after  being  disin- 
tegrated bjr  jets  of  water,  is  discharged,  by  means  of  a  vacuum  pump, 
through  pipes. 

The  canal,  when  finished,  is  to  have  a  discharge  of  14,000  cubic  feet 
per  second,  with  a  current  less  than  3i  miles  per  hour.  The  water  in 
the  canal  at  its  lower  terminus  will  be  40  feet  above  the  ordinary  water 
level  of  the  Grasse  River,  which  will  form  the  tailrace  of  the  plant 
The  bottom  of  the  Grasse  River  at  this  point  is  rock,  giving  a  good 
foundation  for  the  power  house,  which  will  be  of  concrete  and  be  304 
feet  long,  72  feet  wide,  and  85  feet  high.  The  power  plant  now  under 
construction  will  develop  35,000  electrical  horsepower,  but  there  is 

Provision  for  the  future  development  of  40,000  additional  horsepower, 
here  will  be  at  first  7  generating  units,  each  unit  consisting  of  3  pairs 
of  inward-flow  turbines  and  a  5,000-horsepower  generator  on  a  single 
horizontal  shaft. 

Begun  in  1897  and  continued  since  1898  by  the  present  compan]^, 
this  undertaking  is  npw  about  two-thirds  completed,  and  the  plant  is 
expected  to  be  ready  to  supply  power  by  May  1,  1901.  Inquiries  for 
80,000  horsepower  have  already  oeen  received,  and  as  the  St  Lawrence 
Power  Company  own  about  2,000  acres  of  ground  suitable  for  manu- 
facturing purposes,  and  will  be  able  to  self  power  at  very  low  rates 
(from  ¥12  to  $15  per  horsepower  per  annum,  I  am  informed),  there  is  no 
doubt  that  extensive  manufacturing  industries  will  be  established  at 
Massena,  and  that  these  industries  will  create  a  considerable  commerce 
of  a  general  rather  than  of  a  local  character,  and  though  the  Massena 
Canal,  upon  its  completion,  will  afford,  via  the  Cornwall  Canal,  direct 
water  communication  with  Montreal,  there  is,  nevertheless,  little  doubt 
that  the  future  commerce  of  Massena  will  be  much  benefited  by  im- 
proving the  Grasse  River  8u£Sciently  to  permit  its  navigation  by  St. 
Lawrence  River  vessels,  thus  affording  a  shorter  route  to  Montreal, 
and  avoiding  about  11  miles  of  Canadian  canals  with  five  locks,  besides 
4  miles  of  river.  As,  however,  the  depth  on  the  miter  sills  of  the 
canals  between  Massena  and  Montreal  is  14  feet,  there  is  in  any  event, 
according  to  my  judgment,  no  apparent  reason  for  securing  more  than 
15  feet  depth  in  the  Grasse  River.  Whether  or  not  this  depth  can  be 
obtained  at  an  expense  which  the  commercial  advantages  resulting  there- 
from would  justify  can  only  be  determined  after  an  accurate  survey. 
The  cost  of  such  a  survey,  including  the  necessary  borings,  would  be 
fl.OOO. 

In  my  opinion  the  Grasse  River  is  not  worthy  of  being  improved  to 
a  depth  of  21  feet,  but  from  its  confluenoe  with  the  St  Lawrence  River 
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to  its  jun  ction  with  the  St.  Lawrence  Power  Company's  Canal  it  is  worthy 
of  a  survey  for  the  purpose  of  determining  the  cost  of  the  work  neces 
sary  to  obtain  a  depth  of  15  feet. 

I  have  the  honor  to  forward  herewith  five  ^photographs  taken  by 
myself  of  the  Grasse  River  and  of  the  uncompleted  Massena  Canal; 
also  copies  of  five  letters  received  by  me  in  response  to  inquiries. 
•   Very  respectfully,  your  obedient  servant, 

Graham  D.  Fttch, 
Captam^  Corps  of  Engmeera. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engmeersy  U.  S.  -4. 
(Through  the  Division  Engineer.) 

[Pint  Indonement] 

Northeast  Division,  Engineer  Office, 

Neio  York^  August  6,  1900. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  concurring  in  the 
views  of  the  district  officer. 

G.  L.  Gillespie, 
Colond^  Corps  of  Ev^ineeers^ 

l)ivision  Engineer. 

DSecond  indorsement] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
August  9, 1900. 
Respectfully  submitted  to  the  Secretary  of  War. 
This  is  a  report  upon  preliminary  examination  of  Grasse  River,  New 
York  (full  text  of  item  quoted  within^  made  to  comply  with  require- 
ments of  the  emergency  river  and  harbor  act  of  June  6,  1900. 

For  reasons  given  within  this  river  is  not  considered  by  the  local 
officer  worthy  of  beings  improved  to  a  depth  of  21  feet,  but  that  por- 
tion of  the  river  from  its  confluence  with  the  St.  Lawrence  River  to  its 
junction  with  the  St.  Lawrence  Power  Company's  Canal  is  considered 
worthy  of  a  survey  for  the  purpose  of  determining  the  cost  of  the 
work  necessary  to  obtain  a  depth  of  15  feet. 

I  recommend  that  a  survey  be  made  in  accordance  with  the  views 
expressed  within  by  Captain  Fitch  and  concurred  in  by  the  division 
engineer* 

John  M.  Wilson, 
Brig.  Oen.j  Chirf of  Ehunrieers^ 

tf.  B.  Army. 

[Third  IndonemenlJ 

War  Department, 

Augvst  IJ^.  1900. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

EUHUROOT, 

8e(yret(mf  of  WofT, 


'  Not  printed. 
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LKTTBB  OF  THB  T.  A.  OILLBSPIB  OOMPANT. 

ThB  T.  a.  GiLLEBPIB  CoifPANT, 

JfoMcwa,  N,  Y.,  June  S6,  1900. 
Dear  Sir:  I  am  in  receipt  of  your  letter  of  Jane  19,  asking  for  information  con- 
cerning the  commercial  importance  of  the  St  Lawrence  and  Grasse  rivers.    In  reply 
to  vour  inquiry — 

(1)  Would  say  that  the  present  commerce  of  the  Grasse  River  between  Massena 
and  the  confluence  of  the  Grasse  and  St.  Lawrence  rivers  is  very  small.  This  is 
largely  due  to  the  fact  that  there  is  not  sufficient  depth  of  navigable  water.  As  you 
are  aware,  we  are  now  constructing  the  Massena  Canal  for  the  development  of  a 
large  power,  at  an  expenditure  of  nearly  $5,000,000,  with  a  view  to  establishing 
extensive  manufactories  along  this  canal.  When  the  canal  is  completed  and  the 
water  out  of  the  St.  Lawrence  River  passes  through  it  it  will  increase  the  depth  of 
the  Grasse  River  about  6  or  8  feet 

As  you  are  aware,  Cornwall  is  quite  a  manu&cturing  point,  on  the  Canadian  side, 
opposite  Mas»ena,  and  with  sufficient  water  between  these  points  there  should  be 
considerable  but^iness  done,  as  Massena,  with  this  new  power  development/  will  be 
the  first  important  town  on  the  American  side  of  the  river. 

(2)  In  answer  to  your  second  inquiry,  would  say  that  the  St  Lawrence  Power 
Company  has  in  view — as  I  have  already  stated  in  my  answer  to  your  first  query — 
tiie  establishment  of  large  manufacturing  concerns  for  the  utilization  of  this  power, 
and  the  construction  of  a  lock  at  the  Graase  River  end  of  tlie  canal  would  enable 
vessels  to  piu«8  through  on  their  way  around  the  Long  Sault  Rapids. 

It  is  well  known  that  the  lumber  used  for  the  manufacture  of  wood  pulp  is  rapidly 
diminishing  on  the  American  side  and  that  the  great  source  of  sujiply  for  this  product 
in  the  future  will  be  on  the  Canadian  side,  in  the  vicinity  of  Ottawa.  It  will  there- 
fore be  the  aim  of  the  St.  Lawrence  Power  Company  to  induce  the  paper  industriea 
to  locato  at  this  point,  and  it  is  absolutely  necessary  that  sufficient  water  be  in  the 
Grasse  River  to  permit  of  the  vessels  parsing  up  with  the  raw  material  and  taking 
away  the  finished  product,  or  to  permit  vessels  coming  from  the  west  with  any  cargo 
to  enter  the  canal.  The  Massena  Canal  will  have  a  depth  of  about  18  feet  of  water, 
and  a  lock  built  at  the  Gra^>e  River  end  of  the  canal  will  allnv  vessels  to  pass  around 
the  Sauit  Rapids.  From  the  best  information  I  can  obtain  from  the  towing  companies 
engaged  on  the  St  Lawrence  River,  they  would  thereby  be  enabled  to  go  through 
the  Massena  ('anal  and  around  the  Sault  Rapids  in  about  an  hour  and  a  half  to  two 
hours,  iiiiftead  of  taking,  as  they  do  now,  from  five  to  six  hours  through  the  Cornwall 
canals. 

(3)  Answering  your  third  query,  would  say  that  a  depth  of  18  or  even  16  feet  would 
be  sufficient  over  the  shoals  of  the  St.  Lawrence  River,  as  above  and  below  Massena 
the  canals  are  not  anywhere  over  16  feet  that  we  know  of.  Therefore  it  would  not 
be  necessary  to  make  the  depth  greater  than  16  feet  at  this  point 

(4)  In  answer  to  your  fourth  inquiry,  would  say  that  I  am  informed  that  there  is  a 
very  great  tonnage  of  coal,  lumber,  wheat,  etc.,  passing  annually  through  the  Cornwall 
Canal,  in  American  bottoms,  that  by  passing  through  the  Massena  Canal  could  be 
diverted  into  American  waters.  Aside  from  this,  we  believe  that  this  will  be  a  very 
large  transfer  point,  as  at  present,  for  instance,  at  Ogdensburg,  especially  as  there  will 
be  three  com  j)eting  railroads  in  the  vicinity  of  the  Massena  Canal.  The'St.  Lawrence 
Power  Company  has  now  a  railroad  built  connecting  the  Grand  Trunk  and  the  New- 
York  Central  with  the  canal,  and  will  in  a  very  short  time  be  connected  with  the 
New  York  and  Ottawa  Railroad.  With  the  deepening  of  the  channel  and  the  shoals 
of  the  St.  Lawrence  River  vessels  can  pass  through  the  Massena  Canal  and  transfer 
their  cargoes  to  the  different  railroads  at  this  point. 

One  of  the  principal  industries  that  we  expect  to  develop  largely  by  the  furnishing 
of  cheap  power  is  the  manufacture  of  flour,  and  also  the  reduction  of  copper,  the  raw^ 
materials  coming  from  the  Northwest  by  vessels  through  the  Lakes. 

It  must  be  borne  in  mind  that  this  is  the  first  canal  on  the  American  side  that  is 
being  developed  by  private  capital;  that  its  dei)th  is  sufficient  for  shipping,  and  that 
the  bridges  now  being  constructed  across  it  will  allow  any  vessel  navigating  the  St. 
Lawrence  River  to  pass  beneath  them. 

Yours,  very  truly,  T.  A,  Gillkspib, 

FresidenL 
Graham  D.  Fftch  Esq., 

Captain^  Corps  of  U.  S.  Engineen, 
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LETTER  OT  THE  ST.   LAWBBNG8  POWER  OOKPANT  OF  MA8SENA,  N.  T. 

St.  Lawrence  Power  Ck)MPANY  or  Massena,  N.  Y., 

New  Yorhy  June  X9,  1900. 
Dear  Sir:  Yours  of  Jtme  19  was  forwarded  to  the  writer  b^  Mr.  Kellogg,  and 
came  to  hand  during  his  absence  from  town,  which  accounts  for  delay  in  reply. 

1.  The  commerce  of  the  Grasse  River  from  its  confluence  with  the  St.  Lawrence  to 
Massena  is  very  small  at  the  present  time,  and  is  represented  practically  bv  one  small 
boat  which  runs  from  Cornwall  to  Massena.  The  exact  value  or  amount  of  this  trafOlc 
I  am  unable  to  give  you  at  this  writing,  but  it  certainly  is  small.  One  reason  for  this 
small  commerce  at  the  present  time  is  the  fact  that  there  is  but  3  or  4  feet  of  water 
at  certain  points  in  the  channel  of  the  Grasse  River. 

2.  When  that  part  of  the  Grasse  River  is  improved  to  a  depth  of  21  feet,  or  there- 
abouts, it  is  fair  to  assume,  in  the  first  place,  that  shipments  to  and  from  Montreal 
and  Quebec  from  the  northern  district  of  New  York  State  will  be  made  through  this 
channel  during  the  open  months  of  the  year,  and  thus  this  part  of  the  countoy  will 
be  greatlv  benefited  m  the  matter  of  foreign  shii>ments.  In  the  second  place,  when 
the  canal  of  the  St.  Lawrence  Power  Company  is  completed  between  the  St  Law- 
rence River  and  the  Grasse  River  the  commerce  of  the  St.  Lawrence  River  wUl  pass 
through  this  channel  in  preference  to  the  Cornwall  Canal,  as  it  will  be  a  shorter  route 
and  there  will  be  fewer  locks.  This  commerce,  as  you  know,  amounts  to  an  enor- 
mous tonnage  every  year. 

Massena  being  a  nulroad  center,  with  competition  by  the  Grand  Trunk  and  New 
York  Central,  and  further  comi)etition  in  tne  near  future  by  the  New  York  and 
Ottawa,  with  proper  water  facilities  down  the  river,  should  become  quite  a  large  port 
of  entry. 

3.  As  to  the  depth  of  water  in  the  river,  for  the  present  doubtless  18  feet  would  be 
ample,  but  if,  as  we  understand  is  contemplated,  tne  Lachine  Canal  is  increased  to  a 
depth  of  20  feet,  then  seagoing  vessels  drawing  that  depth  of  water  could  land  at 
Massena  or  proceed  through  the  Massena  Canal  up  the  river. 

4.  As  to  what  commerce  might  be  anticipated  to  pass  over  tWs  part  of  the  St.  Law- 
rence River,  if  the  rocks  were  removed  so  as  to  give  a  navigable  depth  of  20  feet,  I 
should  say  that  all  the  commerce  now  going  up  and  down  the  St.  Lawrence  River 
would  pass  this  way  in  preference  to  going  by  tne  Cornwall  Canal.  If  this  depth  of 
water  can  be  maintained  from  the  St.  Lawrence  River  above  the  mouth  of  the  Mas- 
sena Canal  to  the  confluence  of  the  Grasse  River  with  the  St.  Lawrence  River,  it 
would  form  one  of  if  not  the  most  important  link  between  Lake  Ontario  and  the 
easternmost  point  in  the  United  States  on  the  St.  Lawrence  River. 

5.  The  future  prospects  of  Massena,  owing  to  the  development  there  of  a  large 
water  power,  are  very  great,  and  as  many  of  tne  electro-chemical  products  which  will 
be  manufactured  at  Massena  find  a  large  market  abroad,  water  communication  from 
this  point  to  a  shipping  port  is  a  matter  of  great  importance  to  this  community.  It 
will  be  the  forming  of  a  ship  water  way  on  the  American  side  of  the  St.  Lawrence, 
and  is  certainly  a  matter  of  great  importance  to  the  entire  lake  re^on,  as  shipments 
then  can  be  made  from  the  lake  r^ons  directly  to  the  ocean.  It  is  hoped  that  with 
a  depth  of  20  feet  of  water  in  the  Grasse  River  shipments  in  bulk  can  be  made  from 
Massena  to  foreign  ports. 

Yours,  very  truly,  Wm.  F.  Zimmerman, 

Vice-President  and  General  Manager, 
Graham  D.  Fftch,  Esq., 

Captain^  Corps  of  Engineers,  U.  S.  A, 


LETTER  OF  MR.  HENRY  H.  WARRElf. 

Clerk's  Ovfecb,  Massena  Village  Corporation, 

Massena,  N.  K,  July  £6,  1900. 
Sir:  In  connection  with  the  proposed  enlargement  of  the  Grasse  River,  I  beg  to 
submit  the  following  facts  for  your  consideration: 

The  preliminary  steps  have  oeen  taken  toward  the  establishment  of  a  large  flour- 
milling  plant  here,  and  a  pulp  and  paper  plant  is  in  view  and  I  believe  will  be  built 
in  time  to  utilize  a  part  of^  the  power  now  being  developed,  and  it  is  eam^tly  hoped 
that  the  deepening  of  the  Grasse  River  will  be  proceeded  with,  as  it  will  give  direct 
connection  by  water  with  New  York  City  and  Montreal  and  enable  these  and  other 
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industrieB  to  do  a  laige  export  trade  and  effect  a  saving  of  about  50  cents  per  ton — 
amounting  to  $60,000  per  annum— on  these  two  lines  alone  during  the  season  of 
navigation. 

One  hundred  tons  flour  per  day,  at  $1.40  by  rail  or  80  cents  by  water,  makes  a  sav- 
ing of  $00;  500  tons  of  pulp,  at  $1.20  by  rail  or  80  cents  by  water,  makes  a  saving  of 
$200.  For  two  hundred  aays  of  navigation  this  would  amount  to  $52,000.  Many 
and  varied  industries  will  be  located  here,  drawn  by  the  power  now  neaiing  comple- 
tion, and  it  is  only  fair  to  assume  that  a  proportionate  saving  can  be  made  on  toeir 
output  for  export 

Bespectfully,  yours, 

Hbnbt  H.  Wasbxn, 

Preddeni, 
Gbaham  D.  FrrcH, 

Captain,  Oofpt  of  Engineen,  U.  &  A. 


LETTER  OT  THE  OODENBBUBG  COAL  AND  TOWINO  OOMPAKT. 

OODENSBUBa  Ck>AL  AMD  TOWIMO  Ck>MPAinr, 

Ogderuburg,  N.  K,  August  1,  1900. 
Bear  8ib:  Yours  of  July  30  received.    I  can  not  give  you  just  what  the  freight 
rates  are  on  grain  and  coal  from  Ogdensbuii^  to  Montreal.    There  is  no  doubt  in  my 
mind  but  a  great  saving  would  be  effected  m  freight  rates  if  the  Grasse  River  were 
improved  to  15  feet,  so  that  shipments  could  be  made  from  the  Massena  district  down 
the  St  Lawrence  Biver  via  the  Grasse  Biver  instead  of  via  the  new  Masaena  Oanal  to 
the  Cornwall  CSanal  and  thence  down  the  St  Lawrence  River. 
Oan  not  give  an  estimate  of  what  the  saving  would  be. 
Yours,  truly, 

John  Hannan. 
GsAHAM  D.  FrrcH, 

Captain,  Corps  of  EngvMen,  U.  S,  A. 


LETTER  OF  MR.    HENRT  H.   WARREN. 

Clerk's  Office,  Massena  Yillaob  Corporation, 

Manmoy  N.  K,  Augwi  i,  1900. 
Sir:  Replying  to  your  favor  of  the  27th  ultimo,  would  state  that  I  am  informed  by 
river  boatmen  that  freight  rates  from  Massena  down  the  St  Lawrence  River  to  Mon- 
treal or  New  York  via  Massena  Canal  and  Cornwall  Canal  would  be  nearly  double 
the  rates  between  same  points  via  Grasse  Raver  into  St  Lawrence  River,  for  the  fol- 
lowing reasons: 
First  The  increased  distance. 

Second.  The  extra  cost  of  towing  against  the  excessive  currents  from  the  head  of 
the  Massena  Canal  to  the  ComwalTCanal. 
Third.  The  extra  time  consumed  by  five  lockages  each  way  in  the  Cornwall  CanaL 
From  personal  experience  I  know  these  reasons  to  be  valia. 
Respectfully, 

Henry  H.  Warren, 

FretidenL 
Mr.  Graham  D.  Fttch, 

Captainy  Corps  of  Engineers,  U.  8,  A. 


SURYET  OF  ORA8SB  BIYEB,  NEW  YORK,  FROM  ITS  OONFLUENOE  WITH 
THE  ST.  LAWRENCE  RIYER  TO  ITS  JUNCTION  WITH  THE  ST.  LAW- 
RENCE POWER  company's  CANAL,  WITH  A  YIEW  TO  OBTAININO  A 
DEPTH  OF  15  FEET. 

Untteb  States  Engineer  Office, 

Oswego^  N.  Z,  November  99, 1900. 
General:  In  compliance  with  the  requirements  of  letter  from  your 
office  of  August  25, 1900, 1  have  the  honor  to  submit  the  following 
report  on  a  survey  of  Grasse  River,  New  York,  from  its  confluence 
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with  the  St.  Lawrence  River  to  its  junction  with  the  St.  Lawrence 
Power  Company's  canal,  with  an  estimate  of  the  cost  of  the  work  neces- 
sary to  obtam  a  depth  of  15  feet,  and  a  statement  of  the  amount  of 
improvement  that  in  my  judgment  the  commerce  involved  will  justif  jr. 
The  survey  was  made  under  the  direct  supervision  of  Assistant  Engi- 
neer John  C.  Churchill,  jr.,  whose  report  is  transmitted  herewith. 

The  river  bottom  to  a  depth  of  15  feet  below  low  water  was  found 
to  consist  of  sand  and  so*ft  clay,  with  occasional  deposits  of  hardpan, 
and  a  small  amount  of  rock.  As  rock  is  found  near  the  water  suirace 
at  the  power  house  but  disappears  below  grade  about  1,400  feet  below, 
it  is  assumed  that  any  improved  channel  will  end  at  uie  latter  point. 
An  outline  of  the  proposed  channel  is  shown  upon  the  accompanying 
map. 

The  amounts  of  material  to  be  removed  and  the  cost  of  the  work 
necessary  to  obtain  a  channel  in  the  Grasse  River  15  feet  deep  at 
extreme  low  water  and  100  feet  wide  from  its  confluence  with  the  St. 
Lawrence  River  to  a  point  1,400  feet  below  the  St.  Lawrence  Power 
Company's  power  house  are  estimated  as  follows: 

1,338,000  cubic  yards  of  sand,  mad,  and  clay,  at  15  cents $200, 700 

190,000  cubic  yards  of  hardpan,  at  25  cents 47, 500 

5,000  cubic  yards  of  rock,  at  $3 15,000 

263,200 
Add  for  contingencies 36, 800 

Total 300,000 

The  St.  Lawrence  Power  Company  have  nearly  completed,  at  a  cost 
of  about  ^,600,000,  an  electrical  power  plant,  and  will  be  ready  early 
in  1901  to  deliver  35,000  horsepower.  For  further  information  con- 
cerning the  St.  Lawrence  Power  Company's  plant  I  respectfully  invite 
attention  to  my  report  of  August  2, 1900,  on  the  preliminary  examina- 
tion of  Grasse  River. 

The  eflSciency  of  the  machinery  employed,  electric  generators  in  com- 
bination with  turbines,  is  such  as  to  enable  electric  power  to  be  pro- 
duced and  transmitted  at  but  a  fraction  of  the  cost  of  electric  or  other 
power  produced  by  means  of  even  the  best  modern  steam  plants,  and 
the  St.  Lawrence  Power  Company  will  therefore  be  able  to  furnish 
power  at  such  low  rates  that  manufacturing  industries  utilizing  all  the 
power  developed  will  undoubtedly  establish  themselves  in  the  vicinity 
of  Massena.  These  industries  will  create  a  considerable  commerce  of 
a  general  rather  than  a  local  character  even  though  the  Grasse  River 
remain  unimproved.  While  this  commerce  is  as  yet  wholly  pros- 
pective, it  is  not,  in  my  opinion,  problematic,  but  assured,  and  this 
future  commerce  would  be  much  benefited  by  iinproving  the  Grasse 
River  sufficiently  to  permit  its  navigation  by  St.  Lawrence  River 
vessels. 

Though  the  Power  Canal  upon  its  completion  will,  via  the  Cornwall 
Canal,  afford  Massena  direct  water  communication  with  Montreal  if 
the  St.  Lawrence  River  at  the  head  of  Long  Sault  Island  is  improved, 
yet  the  Grasse  River,  if  improved,  would  afford  a  better  terminus  and 
a  shorter  route,  avoiding  about  12  miles  of  Canadian  canals,  with  6 
locks,  besides  9  miles  of  river,  as  the  strength  of  the  current  oetween 
Long  Sault  Island  and  Croils  Island  would  compel  boats  to  ascend  the 
river  above  the  latter  island.  Were  the  Grasse  River  route  the  only- 
possible  water  route  the  expenditure  of  even  ^00,000  would  be  justi- 
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fied,  as  is  shown  by  the  annual  saving- in  freight  rates  by  water  over 
that  by  rail  on  pulp '  wood  from  the  same  source  of  supply — ^Three 
Rivers,  Quebec,  to  Massena — amounting  to  $28,000. 

The  cost  of  improving  Grasse  River  can,  however,  be  considerably 
reduced  if  a  12-foot  channel  in  lieu  of  a  15-foot  channel  be  adopted. 
The  amounts  of  material  to  be  removed  and  the  cost  of  work  necessary 
would  then  be  as  follows: 

950,000  cubic  yards  sand,  mud,  and  clay,  at  15  cental $142,500 

137,000cubic  yards  hardpan,  at25cent8 34,250 

176,750 
Add  for  contingencies 23, 250 

Total 200,000 

As  the  amount  of  river  commerce  to  be  benefited  will  depend  some- 
what upon  the  kind  of  factories  locating  at  Massena  and  the  points  to 
which  their  products  are  shipped,  as  the  commercial  advantages  of 
water  communication  via  the  Grasse  River  over  the  longer  route  via 
the  Power  Canal  and  the  Cornwall  Canal  is  not  yet  determinable,  and 
as  the  14-foot  depth  on  Canadian  miter  sills  is  still  so  recent  that  the 
majority  of  present  St.  Lawrence  River  vessels  can  when  fully  loaded 
navigate  a  12-foot  channel,  I  do  not  consider  the  expenditure  of  $300,000, 
which  would  be  necessary  to  secure  a  16-foot  channel,  at  present  justi- 
fiable ;  but  in  my  judgment  the  Grasse  River  is  worthy  of  being  im- 
proved bv  the  General  Government  to  the  extent  of  securing  a  12-foot 
channel  from  its  confluence  with  the  St.  Lawrence  River  to  sibout  1,400 
feet  below  the  St.  Lawrence  Power  Company's  power  house,  at  an 
estimated  cost  of  $200,000,  provided  appropriations  are  made  so  as  to 
allow  the  continuous  prosecution  of  the  work. 

Very  respectfully,  your  obedient  servant, 

Graham  D.  Ftfoh, 
Captain^  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engmeers^  U.  S.  A. 


REPORT  OP  MR.  JOHN  C.   CHURCHILL,  JR.,  ASSISTANT  ENGINEER. 

U-HTED  States  Engineer  Officb, 

Ostuegoj  K  F.,  November  £6^  1900: 

Captain:  I  have  the  honor  to  submit  the  following  report,  with  maps,  of  my  sur- 
vey of  Grasj^e  River  from  its  confluence  with  the  St.  Lawrence  River  to  its  junction 
with  the  St.  Lawrence  Power  Companv's  canal  fit  Massena,  N.  Y.,  a  distance  of  about 
1\  miles,  made  under  your  direction  September  and  October,  1900,  to  ascertain  the 
cost  of  a  channel  15  feet  deep  at  extreme  low  water  and  of  sufficient  width  for  the 
passage  of  vessels  which  would  probably  use  it. 

In  1880  a  survey,  covering  practically  the  part  of  Grasse  River  as  outlined  above, 
was  made  under  the  direction  of  Maj.  Walter  McFarland,  and  upon  the  survey  was 
ba^ed  a  project  for  a  channel  of  4  feet  depth. 

Under  that  project  an  appropriation  of  |3,000  in  1883  and  another  of  $6,000  in  1890 
were  made,  with  which  sevem  shoals  were  deepened  and  the  improvement  under 
the  project  completed. 

The  map  of  that  part  of  Grasse  River  under  consideration,  submitted  herewith, 
shows  its  general  character. 

The  survey  was  made  by  running  a  transit  line  along  the  whole  of  the  north  side 
and  part  of  the  south  side  of  the  river,  and  the  lines  of  soundioiOB  were  located  from 
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the  transit  lines.  Levels  were  run  from  the  mouth  of  the  river  to  the  power  house, 
and  the  contour  lines  were  determined  by  the  levels. 

The  river  follows  generallv  a  northeast  direction,  and  has  but  two  decided  bends 
in  this  part  of  it.  It  flows  tnrough  a  farming  country  between  well-grassed  banks, 
which  slope  gently  in  some  places  and  abruptly  in  others  back  from  the  river.  There 
are  some  low  l)ottoms  from  1  to  3  feet  above  extreme  low  water  which  are  marshy 
and  covered  with  a  heavy  growth  of  wild  grass,  and  the  river  is  bordered  for  nearly 
its  whole  length  by  thick  masses  of  aquatic  plants.  The  slopes  are  laigely  of  glacial 
deposit  underlaid  with  clay,  which  in  many  places  shows  near  the  water  line.  The 
clav  is  blue  and  stiff,  and  the  slopes  generally  show  little,  if  an^r,  si^ns  of  wash, 
although  during  the  spring  floods  there  is  a  swift  current  and  a  rise  of  from  3  to  5 
feet  due  to  these  floods. 

At  its  low  stage  the  river  flows  between  the  lines  of  marsh,  which  is  composed  of 
sand  and  soft  clay,  and  which  undoubtedly  would  be  eroded  by  the  action  of  a  con- 
stant current  of  water. 

Generally  the  bottom  consists  of  sand  and  soft  day,  but  hardpan  is  encountered  at 
the  first  bend  above  its  mouth  at  Massena  Center  and  at  a  point  between  these  places. 
At  the  rapids  near  Massena  Center  the  glacial  deposit  of  hardpan  and  bowlders  extends 
across  the  river,  approaching  the  surface  and,  indeed,  at  low  stage  many  bowlders  are 
exposed.  Through  this  shoal  a  channel  was  made  40  feet  wide  and  4  feet  deep,  under 
the  appropriations  for  improving  Grasse  River. 

Eock  is  found  near  the  water  surface  at  the  power  house,  but  disappears  below  grade 
about  1,400  feet  below  it,  at  which  point  the  improved  channel  should  stop.  It  is 
also  found  at  a  point  1 J  miles  below  tiie  power  house  at  depths  of  from  6  to  12  feet, 
but  by  pushing  the  channel  into  the  north  bank  of  the  river  the  quantity  of  rock  to 
be  removed  can  be  minimized  by  the  excavation  of  a  lai^ger  amount  of  much  cheaper 
material,  as  the  dip  of  the  strata  is  to  the  north. 

The  ordinary  summer  flow  of  the  river  is  small.  The  slope  for  the  7J  miles  under 
consideration  is  less  than  0.5  foot  at  low  stage,  and  the  height  of  water  for  all  the 
time,  except  during  the  spring  floods,  is  determined  by  the  elevation  of  water  level 
in  the  St.  Lawrence  at  its  mouth.  The  current,  therefore,  is  slight,  and,  except  dur- 
ing the  spring  floods,  which  seldom  last  more  than  two  weeks,  carries  very  little 
suspended  matter. 

It  is  the  intention  of  the  St.  Lawrence  Power  Company  to  use  the  Grasse  River 
below  the  power  house  for  the  tailrace  of  its  canal,  and  the  effect  of  the  water  to  be 
placed  in  the  river  must  be  considered  in  connection  with  any  project  for  its 
miprovement 

The  present  development  of  the  Power  Canal  is  for  35,000  horsepower.  The 
power  nouse  is  nearly  completed.  The  placing  of  the  turbines  and  electrical 
machinery  to  develop  that  amount  of  power  is  now  in  progress,  and  it  is  exi)ected 
that  by  next  spring  ail  of  this  machinery  will  be  in  place.  The  estimated  dischai^ 
of  water  to  prwiuce  this  power  is  12,000  cubic  feet  per  second.  The  effect  of  this  dis- 
charge upon  the  Grasse  River  will  be  to  raise  the  water  level  at  the  power  house 
several  feet,  which  will  gradually  diminish  until  it  reaches  the  St.  Lawrence,  and 
produce  a  heavy  current. 

No  dependence  can  be  placed  upon  the  increased  height  of  water  due  to  this  dis- 
charge, for  navigation  purposes,  because  of  the  liabiUty  of  its  being  shut  off  at  any 
time  at  the  power  house.  The  passage  of  such  a  large  body  of  water  at  high  velocity 
will,  without  doubt,  have  a  scouring  effect  upon  the  bottom  of  the  river,  which,  it 
will  be  remembered,  is  largely  sand  and  soft  clay,  but  no  deduction  is  made  because 
of  such  probable  scour  from  the  quantities  which  the  survey  showed  would  have  to 
be  removed. 

In  making  the  estimate  of  cost  I  have  estimated  on  a  channel  15  feet  deep  at 
extreme  low  water  and  100  feet  wide,  that  width  being,  in  my  judgment,  sufficient 
for  the  present  improvement,  but  additional  width  is  provided  for  at  the  bends  of 
the  river  to  give  sufficient  room  for  maneuvering  the  vessels  using  the  channel.  The 
excavation  of  this  channel  will  greatly  aid  the  passage  of  water  from  the  power  house 
to  the  St  Lawrence,  and  by  increasing  the  cross  section  will  reduce  the  head  and 
therefore  the  velocity.  Considering  the  present  cross  section  of  the  river  and  the 
probable  slope,  it  is  Mtfe  to  assume  that  witn  the  additional  area  of  the  proposed  chan- 
nel the  discharge  of  12,000  cubic  feet  of  water  per  second  into  Grasse  River  will  not 
produce  a  current  of  more  than  4  feet  per  second,  and  therefore  such  as  to  make  the 
river  unsafe  for  navigation. 

The  outline  of  the  channel  is  shown  upon  the  map  of  Grasse  River.  The  method 
of  improvement  must  necessarily  be  principally  by  dredging,  although  if  the  work 
of  improvement  is  undertaken  the  current  of  the  river  can  undoubtedly  be  used  for 
carrying  away  large  quantities  of  the  soft  materials  to  be  removed. 
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The  amonntB  of  materials,  measured  in  place,  and  the  cost  of  removing  them  to 
deep  water  in  the  St.  Lawrence,  I  estimate  approximately  as  follows: 

1,838,000  cabic  yards  sand,  mud,  and  clay,  at  15  cents $200, 700 

190,000  cubic  yards  haidpan,  at  25  cents 47,500 

5,000  cubic  yards  rock,  at  13 15,000 

263,200 
Add  for  contingencies 36, 800 

Total "....    30Q,000 

The  Grasse  River  is  now  used  by  but  one  small  steamboat,  which  plies  between 
Cornwall,  Canada,  and  Massena,  N.  Y.  The  commerce  which  would  pass  through 
this  channel  is  entirely  prospective,  and  will  depend  laigely  upon  the  business  done 
upon  the  St  Lawrence  Power  Company's  canal.  As  stated  above,  this  company  is 
developing  35,000  horsepower.  It  has  put  into  this  canal,  the  power  house,  and 
machinery  about  14,500,000.  The  work  upon  the  canal  is  in  such  shape  that  the 
company  will  be  in  readiness  to  deliver  power  early  next  year.  The  amount  of 
money  already  expended  and  the  character  of  the  men  who  are  back  of  tfds  enterprise 
are  guaranties  that  the  power  will  be  sold  and  used. 

It  is  expected  that  a  large  amount  of  this  power  will  be  utilized  in  the  manufacture 
of  paper,  and  as  the  supply  of  pulp  wood  is  obtained  from  Lower  Canada,  the  cheapest 
means  of  transportation  for  tins  raw  material  is  by  water,  if  such  transportation  can 
be  obtained.  To  give  an  idea  of  the  saving  in  cost  of  this  material,  I  would  submit 
the  following  figures  obtained,  the  rates  being  actual  ones  in  existence: 

The  rate  taken  is  to  Cornwall,  Canada,  as  that  town  is  situated  not  far  from  Massena, 
on  the  St.  Lawrence,  and  the  rate  to  Massena  would  be  approximately  the  same. 

For  the  manufacture  of  a  ton  of  paper  there  is  required  about  If  tons  of  pulp  wood, 
and  a  plant  for  the  manufacture  oi  100  tons  of  paper  per  day  will  require  10,000  horse- 
power— less  than  one-third  of  the  present  development 

In  one  year  there  would  be  manu&ctured,  say,  30,000  tons  of  paper,  which  would 
require  41,250  tons  of  pulp  wood. 

The  present  rate  on  pulp  wood  by  water  from  Three  Bivers,  Quebec,  the  neat 
source  of  supply,  to  Cornwall  is  50  cents  per  ton  and  the  railroad  rate  is  $1.20,  a 
savine  for  the  water  rate  of  70  cents  per  ton;  so  that  for  41,250  tons  the  annual  saving 
would  be  (41,250  X  70  cents)  $28,875,  which,  capitalized  at  3  x)er  cent,  would  amount 
to  $962,500,  which  could  be  profitably  spent  on  this  improvement.  The  above,  it 
will  be  remembered,  is  for  raw  material,  requiring  the  use  of  less  than  one-tJiird  of 
the  power  to  be  developed  for  its  manufacture  into  finished  product  There  will  also 
be  tne  finished  product,  which  in  case  of  f^ipment  to  Europe  can  be  shipped  direct 
to  Montreal  ana  thence  abroad. 

Besides  the  above,  there  is  in  process  of  construction  at  the  village  of  Norfolk,  on 
the  Raquette  River,  11  miles  from  the  h€»ul  of  the  Grasse  River  channel,  as  laid  out 
on  the  map,  a  paper  mill  which  will  produce  from  30  to  50  tons  of  paper  per  day. 
I  am  credibly  informed  that  it  is  the  intention  of  the  owners  of  this  plant  to  obtain 
their  pulp  wood  from  Lower  Canada  and  to  construct  a  railroad  from  their  mill  to 
the  nearest  point  where  they  can  bring  their  pulp  wood  by  water,  which  would  be 
Massena  in  case  this  improvement  was  made. 

There  are  also  near  the  Grasse  River  several  de^sits  of  excellent  molding  sand, 
which  is  now  shipped  by  rail  in  very  limited  quantities  on  account  of  the  cost  of  trans- 
portation. All  of  the  foundries  on  the  St.  I^wrence  River  from  Montreal  to  Kings- 
ton are  dependent  upon  the  United  States  for  their  supply  of  molding  eand,  Montreal 
alone  using  thousands  of  tons  per  year.  Several  years  ago  an  attempt  was  made 
to  ship  to  Montreal  some  of  this  sand  by  way  of  Grasse  River,  but  the  difficulties  of 
navigation  from  the  point  of  shipment  to  the  mouth  of  the  river  were  such  that  the 
cost  was  too  great,  and  the  business  had  to  be  given  up.  There  is  no  doubt  but  that  if 
the  Grasse  River  is  improved  a  business  of  several  thousand  tons  per  year  will  be  done, 
the  sand  being  worth  about  $1  per  ton  delivered  on  the  boat  at  the  point  of  shipment 

The  traffic  above  described  indicates  but  a  percentage  of  the  prospective  commerce  of 
the  Grasse  River,  and  it  would  seem  that  the  expenditure  of  $300,000  in  its  improve- 
ment would  produce  advantages  much  more  than  equal  to  the  cost,  providing,  as  such 
improvement  would,  water  communication  with  the  Lower  St  Lawrence  of  such  depth 
as  to  accommodate  the  class  of  vessels  which  will  navigate  the  St  Lawrence  Rivercanals. 

There  is  submitted  herewith  also  a  map  taken  from  the  United  States  Lake  Survey 
Chart,  showing  the  part  of  the  St.  Lawrence  River  adjacent  to  the  power  canal,  also 
the  canal  itself  and  Grasse  River. 

Very  respectfully,  your  obedient  servant, 

John  C.  Churchill,  Jr.,  AasiMarU  Engineer. 

Capt  Graham  D.  Fitoh,  Oorp$  of  Engineers,  U.  S.  A. 
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S  S   II. 

EXAMINATION  AND  SURVEY  OF  ST.  LAWRENCE  RIVER  AT  HEAD  OF 
LONG  SAULT  ISLAND,  NEW  YORK. 

[Printed  in  Honae  Doc.  No.  201,  Fifty-dxtb  Congress,  second  session.] 

Opfioe  OP  THE  Chief  of  Engineers,  U.  S.  Army, 

Washington^  December  11^  1900. 
Sir:  The  emergency  river  and  harbor  act  approved  June  6,  1900, 
made  provision  for  a  preliminary  examination  and  survey  of — 

Saint  Lawrence  River,  at  the  head  of  Long  Sault  Island:  With  a  view  of  removins 
the  rock  obstruction  in  the  south  branch  of  said  river,  so  as  to  give  a  navigable  depth 
of  twenty  feet  of  water. 

In  his  report  on  preliminary  examination,  dated  August  2, 1900  (copjr 
herewith),  the  local  officer,  Capt.  Graham  D.  Fitch,  Corps  of  Engi- 
neers, stated  that  as  the  obstructions  elsewhere  in  the  St.  Lawrence 
River  are  being  removed  to  a  depth  of  18  feet  only,  and  as  the  depth 
of  the  Massena  Canal  now  under  construction  will  be  but  18  feet,  the 
south  channel  of  the  St.  Lawrence,  at  the  head  of  Long  Sault  Island, 
is  not,  in  his  opinion,  worthy  of  being  improved  so  as  to  give  a  navi- 
gable depth  of  20  feet  of  water,  but  ttiat  in  his  judgment  it  is  worthy 
of  being  deepened  to  18  feet. 

The  views  of  the  local  officer  were  concurred  in  by  the  division 
engineer,  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  and  a  survey  with 
a  view  of  securing  a  depth  of  18  feet  was  authorized. 

In  the  report  on  survey,  dated  December  1,  1900  (also  herewith), 
Captain  Fitch  states  that  to  obtain  at  the  locality  in  question  a  channel 
150  feet  wide  and  18  feet  deep  at  extreme  low  water  would  require  the 
removal  of  100,000  cubic  yards  of  material,  at  an  estimated  cost, 
including  contingencies,  of  $48,000. 

"N^ry  respectfully,  your  obedient  servant, 

John  M.  Wilson, 

Hon.  Elihu  Root.  Brig,  Oen.y  Chief  of  Enaineers^ 

Secretary  of  War.  U.  8.  Army. 

preultflnart  examination  op  st.  lawrence  river,  new  york,  with 
a  view  to  securing  a  navigable  depth  op  20  feet  in  the  south 
channel  at  the  head  op  long  sault  island. 

United  States  Engineer  Opficb, 

Oswego,  K  T.,  August «,  1900. 
General:  In  compliance  with  the  requirements  of  letter  from  your 
office  of  June  13, 1900, 1  have  the  honor  to  submit  the  following  report 
on  the  preliminary  examination  called  for  by  the  paragraph  of  the  act 
of  Congress  approved  June  6,  1900,  reading: 

Saint  Lawrence  River,  at  the  head  of  Long  Sault  Island:  With  a  view  of  removing 
the  rock  obstruction  in  the  south  branch  of  said  river,  so  as  to  give  a  navigable  depth 
of  twenty  feet  of  water. 

The  portion  of  the  river  referred  to  which  was  examined  by  me  on 
July  18,  lies  due  south  of  Delanys  Island  and  of  the  extreme  western 
end  of  Long  Sault  Island.  It  was  surveyed,  in  connection  with  the 
survey  of  the  Northern  and  Northwestern  Lakes,  in  1871,  and  is  shown, 
though  on  a  small  scale,  on  detail  sheet  No.  3,  St.  Lawrence  River. 
This  shoal  is  about  1.300  feet  long  between  18-foot  contours,  and  has 
a  least  depth,  according  to  the  above-mentioned  survey,  of  13  feet. 
There  are  breakers  just  south  of  it.  The  bottom  consists  probably  of 
either  hardpan,  bowlders,  or  solid  rock.     Vessels  navigatmg  the  St. 
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Lawrence  River  do  not  use  this  channel,  and  its  improvement  is  not 
required  by  any  present  demands  of  commerce. 

The  desired  improvement  is  whoDy  for  such  prospective  demands 
of  commerce  as  may  result  from  the  work  now  being  done  by  the  St. 
Lawrence  Power  Company.  This  company  is  constructing  a  very  large 
power  plant,  to  cost  about  $4,500,000,  on  the  Grasse  River.  The  water 
furnishing  the  power  is  to  be  taken  from  the  St.  Lawrence  River  by  a 
canal  now  under  construction. 

This  canal  leaves  the  St.  Lawrence  River,  opposite  Long  Sault 
Island,  about  4,000  feet  below  the  above-mentioned  shoal.  The  canal 
will  be  16,200  feet  long,  196.6  feet  wide  at  the  water  line,  18  feet  deep, 
and  have  slopes  of  1  on  li.  About  5,600,000  cubic  varus  of  material 
must  be  excavated  for  this  canal,  as  it  passes  through  two  ridges  each 
over  2,000  feet  long,  requiring  cuts  of  80  and  90  feet,  respectively. 
The  average  excavation  per  month  is  226,000  cubic  yards  by  6  steam 
shovels  and  4  dredges,  namely,  1  dipper  dredge  delivering  to  scows 
which  are  dumped  in  deep  water  in  the  St.  fiiwrence  River,  2  suc- 
tion dredges  with  cutters  operated  by  centrifugal  pumps  and  dis- 
charging tnrough  pipes,  and  an  "orange-peel"  dredge  emptying  into 
an  attacned  steS  chute,  whence  the  material,  after  being  disintegrated 
by  jets  of  water,  is  discharged,  by  means  of  a  vacuum  pump,  through 
pipes. 

The  canal  when  finished  is  to  have  a  discharge  of  14,000  cubic  feet 
per  second,  with  a  current  less  than  3i  miles  per  hour.  The  water  in 
the  canal  at  its  lower  terminus  will  be  40  feet  above  the  ordinary  water 
level  of  the  Gi'asse  River,  which  will  form  the  taUrace  of  the  plant. 
The  bottom  of  the  Grasse  River  at  this  point  is  rock,  giving  a  good 
foundation  for  the  power  house,  which  will  be  of  concrete  and  be  304 
feet  long,  72  feet  wide,  and  85  feet  high.  The  power  plant  now  under 
construction  will  develdp  35,000  electrical  hoi-sepower,  but  there  is 

Provision  for  the  future  aevelopment  of  40,000  additional  horsepower, 
'here  will  be  at  first  seven  generating  units,  each  unit  consisting  of 
three  pairs  of  inward-flow  tui-bines,  and  a  6,000-horsepower  generator 
on  a  single  horizontal  shaft. 

Begun  in  1897  and  continued  since  1898  by  the  present  company, 
this  undertaking  is  now  about  two-thirds  completed  and  the  plant  is 
expected  to  be  ready  to  supply  power  by  May  1, 1901.  Inquiries  for 
80,000  horsepower  have  already  been  received,  and  as  the  St.  Lawrence 
Power  Company  own  about  2,000  acres  of  ground  suitable  for  manu- 
facturing purposes  and  will  be  able  to  sell  power  at  very  low  rates 
(from  $12  to  $15  per  horsepower  per  annum,  I  am  informed)  there  is 
no  doubt  that  extensive  manufacturing  industries  will  be  established 
at  Massena  and  that  these  industries  will  create  a  considerable  com- 
merce of  a  general  rather  than  a  local  character;  and  as  the  power 
canal,  upon  its  completion,  will  connect  Massena  with  the  St.  Ijawrence 
River  by  a  navigable  channel,  down  which  raw  material  from  the  upper 
river  and  the  lakes  will  be  brought  in  case  this  shoal  is  removed,  the 
deepening  of  this  part  of  the  river  would  greatly  benefit  the  future 
commerce  of  Massena. 

As,  however,  the  obstructions  elsewhere  in  the  St.  Lawrence  River 
are  being  removed  to  a  depth  of  18  feet  only,  and  as  the  depth  of  the 
Massena  Canal  will  be  but  18  feet,  the  south  channel  of  the  St.  Law- 
rence River  at  the  head  of  Long  Sault  Island,  is  not,  in  my  opinion, 
worthy  of  being  improved  so  as  to  give  a  navigable  depth  of  20  feet 
of  watflr;  but  it  is,  in  my  judgment,  worthy  of  being  deepened  to  18 
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feet,  and  I  recommend  a  survey  to  ascertain  the  cost  of  such  improve- 
ment.    A  survey,  including  the  necessary  borings,  would  cost  1500. 
Very  respectfully,  your  obedient  servant, 

Graham  D.  Fitch, 
Captain^  Corps  of  Hhgineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S.  A. 

(Through  the  Division  Engineer.) 

[First  indorsement] 
NOETHEAST  DIVISION  EnGINEEB  OfPICB, 

Neu)  York,  Augvst  6, 1900. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  concurring  in  the 
views  of  the  district  officer. 

G.  L.  Gillespie, 
Colorid^  Corps  of  Engineers^ 

Dwision  Engineer. 

[Second  Indonement.] 

Office  Chief  Op  Engineers, 

U.  S.  Abmt, 
August  S,  1900. 
Respectfully  submitted  to  the  Secretary  of  War. 
This  is  a  report  upon  preliminary  examination  of   St.  Lawrence 
River  at  the  head  of  Long  Sault  Island  (full  text  of  item  quoted 
within),  made  to  comply  with  requirements  of  the  emergency  river  and 
harbor  act  of  June  6, 1900. 

For  reasons  given  within,  the  south  channel  of  the  river  at  the  head 
of  Long  Sault  Island  is  not  considered  worthy  of  being  improved  so 
as  to  give  a  navigable  deptii  of  20  feet  of  water,  but  it  is  considered 
by  the  local  and  division  engineers  worthy  of  being  deepened  to  18 
feet. 

With  a  view  of  determining  the  cost  of  improvement,  1  recommend 
that  a  survey  be  made  in  accordance  with  the  within  recommendation 
of  Captain  it  itch. 

John  M.  Wilson, 
Brig.  Oen.^  Chief  of  Engineers^ 

(J.  S.  Anmf. 

[Third  indorsemcut.j 

War  Department, 

Av/gv;st  13^  1900. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

Elihu  Root, 
Secretary  of  War. 


8URVET  OF  ST.  LAWRENCE  BTVER,  NEW  YORK,  WITH  A  VIEW  TO  SECUR- 
ing a  navigable  depth  op  18  feet  in  the  south  channel  at 
the  head  of  long  sault  island. 

United  States  Engineer  Office, 

OswEGO,  N.  Y.,  December  1,  1900. 
General:  In  compliance  with  the  requirements  of  letter  from  your 
office,  of  August  25,  1900, 1  have  the  honor  to  submit  the  following: 
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report  on  a  survey  of  St.  Lawrence  River  at  the  head  of  Long  Sanlt 
Island,  with  an  estimate  of  the  cost  of  improving  the  sonth  channel  to 
a  deptn  of  18  feet.  The  survey  was  made  under  the  direct  supervision 
of  Assistant  Engineer  John  C.  Churchill,  jr. ,  whose  report  is  transmitted 
herewith. 

The  shoal  was  found  to  be  composed  of  hardpan,  sand,  gravel,  and 
bowlders.  It  is  1,700  feet  long  oetween  18-foot  contours,  and  aver- 
ages about  9  feet  in  depth  at  extreme  low  water,  and,  though  no  sound- 
ings less  than  5  feet  were  located,  yet  bowlders  in  many  places  approach 
to  within  less  than  4  feet  of  the  water  surface. 

The  character  of  the  bottom  and  the  velocity  of  the  current,  which 
is  about  5  miles  per  hour,  render  it  reasonably  certain  that  if  a  chan- 
nel were  once  dredged  through  this  shoal  it  would  maintain  its  depth. 
An  outline  of  the  channel  proposed  is  shown  upon  the  accompany- 
ing^map. 

To  obtain  such  a  channel  150  feet  wide  and  18  feet  deep  at  extreme 
low  water  would  require  the  removal  of  100,000  cubic  yards  of  hard- 
pan,  sand,  gravel,  and  bowlders,  at  40  cents  per  cubic  yard,  amounting 
to  ^,000,  to  which  $8,000  should  be  added  for  contingencies. 

Vessels  navigating  the  St.  Lawrence  River  do  not  use  this  channel, 
and  the  desire  for  its  improvement  is  based  whoUy  upon  such  com- 
merce as  may  result  from  the  work  now  being  done  by  the  St  Law- 
rence Power  Company.  This  company  have  nearly  completed,  at  a 
cost  of  about  four  and  one-half  million  dollars,  a  very  large  electrical 
power  plant,  and  will  be  ready  early  in  1901  to  deliver  35,000  horse- 
power, which  can  be  furnished  at  such  low  rates  that  manufacturing 
industries  utilizing  all  the  power  developed  will  undoubtedly  establish 
themselves  in  the  vicinity  of  Massena.  These  industries  will  create  a 
considerable  commerce  of  a  general  rather  than  a  local  character,  and 
while  this  commerce  is  as  yet  wholly  prospective  it  is  not,  in  my  opin- 
ion, problematic,  but  assured. 

Massena  already  has  very  good  transportation  facilities,  as  the  New 
York  Central  and  Hudson  Kiver  Railroad  and  the  Grand  Trunk  Rail- 
road of  Canada  pass  through  it,  while  it  is  within  a  short  distance  of 
the  Vermont  Central  Railroad  and  the  New  York  and  Ottawa  Rtdlroad. 

The  power  canal,  which  leaves  the  St  Lawrence  River  about  three- 
quarters  of  a  mile  below  Long  Sault  Shoal,  will,  upon  its  completion^ 
connect  Massena  with  the  St.  Lawrence  River  by  an  18-foot  channel 
capable  of  accommodating  large  lake  vessels.  It  is  therefore  evident 
that  the  improvement  of  the  south  channel  at  the  head  of  Long  Sault 
Island  would  greatly  benefit  the  future  commerce  of  Massena  by  per- 
mitting raw  material  to  be  brought  by  water  from  the  Great  Lakes 
direct  to  Massena. 

As  the  obstructions  elsewhere  in  the  St.  Lawrence  River  are  being 
removed  to  a  depth  of  18  feet,  and  as  the  power  canal  will  also  be  18 
feet  deep,  the  south  channel  of  the  St.  Lawrence  River  at  the  head  of 
Long  Sault  Island  is,  in  my  judgment,  worthy  of  being  deepened  by 
the  General  Government  to  18  feet  at  an  estimated  cost  of^  $48,000, 
and  I  consider  this  amount  of  improvement  justified  by  the  commerce 
that  will  be  involved. 

Very  respectfully,  your  obedient  servant, 

Graham  D.  Fftoh, 
Captain^  Corps  of  EngineerB* 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S,  A* 

Digitized  by  VjOOQIC 


APPENDIX   8   8 ^BEPOBT   OF   MAJOB   8YM0NS.  8393 

bpokt  of  mb.  john  0.  churchill,  jb.,  assibtant  bnoinbbb. 

Unitbd  States  Enoinser  Offigb, 
OswegOt  J^.  Y.,  November  SO,  1900, 

Captain:  I  have  the  honor  to  submit  herewith  my  report  and  map^of  a  survey  of 
the  shoal  near  the  head  of  Long  Sault  Island,  St.  Lawrence  River,  made  under  your 
direction  in  October  and  November,  1900,  to  ascertain  the  cost  of  a  channel  through 
the  shoal  18  feet  deep  and  of  sufficient  width  for  the  passage  of  vessels  which  would 
probably  use  it. 

The  shoal  above  mentioned  is  1,700  feet  long  and  situated  in  the  south  channel  of 
the  St.  Lawrence  River,  between  the  south  bimk  of  the  river  and  the  heads  of  Long 
Sault  and  Delanys  islands. 

Detail  sheet  No.  3  of  St.  Lawrence  River,  survey  of  the  Northern  and  Northwestern 
Lakes,  surveyed  in  1871,  shows  a  depth  upon  this  shoal  of  from  12  to  14  feet;  but  at 
present,  as  shown  by  the  map  submitted  nerewith,  the  conditions  are  entirely  differ- 
ent, the  depths  beine  from  5  to  14  feet  at  extreme  low  water,  and  these  depths  are  still 
further  limited  by  tlie  presence  of  bowlders  which  in  many  places  approach  to  within 
4  feet  of  the  water  surface.  The  boat  used  upon  this  survey  drew  but  4  feet  of  water, 
and  she  struck  several  times  during  the  progress  of  the  survey,  although  the  water 
was  1  foot  above  extreme  low  water. 

The  material  composing  the  shoal  is  hardpan,  sand,  gravel,  and  bowlders,  which  can 
be  dredged  and  deposited  in  the  deep  water  eddy  but  a  short  distance  above  the 
shoal. 

The  current  passing  over  it  is  swift,  being  estimated  at  about  5  miles  per  hour,  and 
at  some  points  it  exceeds  that  velocity  somewhat.  The  direction  of  the  principal 
currents  is  such  as  to  make  the  most  desirable  location  of  the  proposed  channel  near 
the  south  bank  of  the  river,  as  shown  upon  the  accompanying  map. 

On  account  of  the  character  of  the  bottom  and  the  velocit^^  of  the  current,  it  is  m^ 
opinion  that  in  case  a  channel  is  cut  through  this  shoal,  as  indicate  on  the  map,  it 
will  be  permanent  and  require  no  further  work  upon  it  after  completion. 

I  have  estimated  upon  a  channel  width  of  150  feet,  that  being  m  my  judgment  of 
sufficient  width  at  this  localitv  for  the  safe  passage  of  vessels. 

I  would  estimate  the  cost  of  the  channel  approximately  as  follows: 

100,000  cubic  yards,  scow  measurement,  of  hardpan,  sand,  gravel,  and 

bowlders,  at  40  cents $40,000 

Add  for  contingencies 8, 000 

Total 48,000 

At  present  this  channel  is  little  used,  and  the  commerce  which  the  improvement 
would  benefit  is  almost  entirely  prospective. 

About  three-quarters  of  a  mile  below  this  shoal  is  the  head  of  the  canal  of  the  St. 
Lawrence  Power  Ck)mpany,  which  is  being  constructed  not  only  for  power  purposes, 
but  also  of  such  width  and  depth  as  to  accommodate  the  lai^gest  class  of  vessels 
which  can  navigate  the  St.  Lawrence  River  canals.  The  St  Lawrence  Power  CJom- 
pany  is  now  developing  35,000  electrical  horsepower,  which  will  be  used  for  manu- 
focturing  purposes  upon  the  banks  of  their  canal.  One  of  the  industries  which  it  is 
expected  will  be  located  on  the  canal  is  a  large  flouring  mill.  To  make  a  barrel  of 
flour  there  is  required  approximately  5  bushels  of  whea^  so  that  for  a  moderate-sized 
mill  of  500  barrels  per  day  there  would  be  used  daily  2,500  bushels  of  wheat,  or  yearly, 
750,000. 

The  present  rate  by  water  from  Chicago  to  Oswego  is  4  cents  per  bushel,  and  by 
rail  7  cents.  The  same  proportion  as  to  rates  will  obtain  to  points  on  the  St  Law- 
rence River,  and  there  will  be  at  least  the  same  difference  in  cost  per  bushel.  This 
would  be  an  annual  saving  due  to  the  water  route  of  750,000  by  3  cents— -122,500— 
nearly  half  the  estimated  cost  of  this  work,  and  there  would  not  be  required  to  oper- 
ate this  mill  to  exceed  200  horsepower. 

The  cost  of  transportation  of  freight  by  river  and  lake  to  and  from  the  west  is  from 
35  to  50  per  cent  less  than  that  by  raibroad.    It  is  therefore  of  the  greatest  importance 
to  the  industries  to  be  located  on  the  canal  that  the  water  route  De  opened  to  them 
which  will  be  done  if  the  improvement  as  outlined  above  is  made. 
Very  respectfully,  your  obedient  servant, 

John  C.  GHxmcHiLL,  Jr., 

Amdaant  Engmur. 

Oapt  GsAHAM  D.  FrrcH, 

Carps  of  Engineers  f  U,  S.  A* 

*  Not  reprinted;  printed  in  House  Doc.  No.  201,  Fifty-sixth  Congress,  second  session . 
ENG  1901 ^213 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  CALIFORNIA  SOUTH  OF 

SAN  FRANCISCO. 


REPORT  OF  CAPT.  JAMES  J,  MEYLER,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1901, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORK. 


1.  San  Diego  Harbor,  California. 

2.  Deep-water  harbor  at  San  Pedro  Bay, 

California. 


8.  Wilmington  Harbor,  California. 
4.  San  lioia  Obispo  Harbor,  California. 


■XAMINATION. 

6.  Colorado  River,  between  £1  Dorado  Canyon  and  Rioville,  Nevada. 


United  States  Engineer  Ofpiob, 

Los  AngdeSy  Oal.^  JvJIaj  16^  1901. 
General:  I  have  the  honor  to  transmit  herewith  my  annual  reports 
for  the  works  of  river  and  harbor  improvement  under  my  charge  for 
the  fiscal  year  ending  June  30,  1901. 

Very  respectiully,  your  obedient  servant, 

James  J.  Metler, 
Cwpimn^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engmeers^  U.  8.  A. 


T  T  1. 


IMPROVEMENT  OF  SAN  DIEGO  HARBOR,  CALIFORNIA. 

At  the  beginning  of  the  fiscal  year  a  contract  was  in  force  with 
Healy,  Tibbitts  &  Co.,  of  San  Francisco,  Cal.,  for  continuing  the  con- 
struction of  the  jetty  along  Zuninga  Shoal.  At  that  time  2,543.6  cubic 
yards  of  brush  mattresses  and  6,613  tons  of  stone  had  been  received 
under  this  contract  and  used  in  the  construction  of  the  foundation 
course  of  the  jetty,  which  was  extended  1,033  feet  farther  from  shore, 
or  to  a  total  distance  of  5,025  feet.  During  the  fiscal  year  22,408  tons 
of  stone  was  deposited  in  the  work.  The  contract  was  completed 
October  21, 1900,  on  which  date  the  high-water  jetty  had  been  extended 
1,248  feet,  or  to  a  total  distance  of  4,595  feet  from  shore,  and  an  addi- 
tional 430  feet  had  been  partially  constructed. 

The  stone  used  in  the  work  was  quarried  on  the  Coronado  Islan(i.^, 
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belonging  to  Mexico,  and  situated  about  20  miles  southwest  of  San 
Diego  iBirbor.  It  was  delivered  on  barges  and  placed  in  position  by 
means  of  a  derrick  on  a  separate  small  barge. 

As  the  piles  under  the  trestle  which  had  been  used  under  former 
contracts  in  constructing  the  jetty,  were  so  badly  eaten  by  the  teredo 
and  limnoria  that  many  of  them  had  been  broken  off  and  washed  away 
by  the  sea,  authority  was  obtained  from  the  Department  to  remove  the 
outer  portion  of  the  trestle,  in  order  that  the  superstructure  might  be 
preserved  for  possible  use  in  further  extending  the  jetty  under  future 
contracts.  An  agreement  was  entered  into  with  Mr.  Fred  Osburn, 
of  San  Diego,  Cat.,  for  removing  160  bents  of  the  trestle,  at  $8  per 
bent,  and  40  bents,  a  part  of  which  had  already  been  torn  up  by  the 
contractors  for  the  construction  of  the  jetty,  at  $5.50  per  bent.  The 
contractor  was  required  to  remove  all  spikes,  bolts,  etc.,  and  to  neatly 
pile  all  material  on  the  Government  reservation.  This  work  was  com- 
pleted on  December  31,  1900,  at  a  total  cost  of  $1,445.63. 

The  total  amount  expended  to  June  30,  1901,  including  outstanding 
liabilities,  is  1268,949.65. 

No  increase  in  depth  of  water  on  the  bar  has  been  secured  by  the 
work  done  during  the  fiscal  year,  22i  feet  being  the  maximum  draft 
that  can  be  carried  over  the  shoalest  part  of  the  oar  at  the  entrance  to 
the  harbor. 

The  effect  of  the  extension  of  the  jetty  has  been  to  cause  a  marked 
erosion  along  the  westerly  extremity  of  North  Island^  and  of  accretion 
along  the  root  of  the  jetty.  If  this  continues,  it  may  be  necessary  to 
construct  bulkheads  or  wing  dams  in  order  to  protect  the  westerly  end 
of  the  Government  reservation  on  the  island. 

The  available  balance,  together  with  any  additional  appropriation, 
should  be  expended  in  extending  the  jetty,  under  contract,  and  to  con- 
tingencies. 

Mr.  D.  E.  Hughes,  assistant  engineer,  who  was  in  charge  of  work 
done  during  the  past  fiscal  year,  performed  his  duties  in  a  most  able 
and  intelligent  manner. 

Money  atatement. 

July  1,  1900,  balance  unexpended $58,766.89 

June  SO,  1901,  amount  expended  during  fiscal  year 57, 048. 07 

July  1,  1901,  balance  unexpended 1,718.32 

Amount  (estimated)  required  for  completion  of  existing  project 267,850.00 

Amount  that  can  be  profitably  expends  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 287, 850. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 


AmourU  and  date  of  aU  appropriations  for  ihe  work  since  1875. 


March  3, 1875 180,000 

March3,  1879 1,000 

August  11, 1888 1,000 

September  19,  1890 60,500 

July  13,  1892 50,000 


August  18,  1894 $50,000 

June  3, 1896 50,000 

March3,  1899 65,000 

Total 357,500 


CONTRACTS  IN  FOBCB  DUBING  FISCAL  TSAB. 


The  only  contract  in  force  on  this  work  was  made  with  Messrs.  Healy,  Tibbitts  A 
Ck>.,of  San  Francisco,  Cal.,  October  16,  1899,  and  was  approved  November  2,  1899; 
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date  of  begiimiiig  work,  December  10,  1899;  extended  to  April  10, 1900,  bv  authority 
of  the  Chief  of  Engineers;  date  of  completion,  November  10, 1900.  Work  was  com- 
pleted October  27, 1900. 


Cbmrn^rcioZ  tUOiklicBfoT  the  year  the  improvefnerU  began. 


VeaBels. 

Frdglit, 

RntftrpH          ...              . 

Nvmber. 
201 
195 

24,809 

Cleared .  . , 

11,647 

The  vessels,  including  109  steamers,  had  an  aggregate  tonnage  of  122,311  tons. 
Commercial  statistics  for  the  year  ending  December  SI,  1900, 
[FurnlBhed  by  the  collector  of  cufltoms  at  San  Diego,  Cal.] 


Incoming. 

Outgoing. 

Vessels: 

Bteum 

208 
44 

120 

fusing                                                                     ,                                                     

32 

Total 

247 

152 

Tonnage , , . , , 

220,859 

23 

40,112 

25,553 

11,960 

24,965,000 

122,218 

24f 

18,157 

208 

Draft,  greatest 

feet.. 

Merchandlae,  general 

Coal 

tons.. 

do.... 

Cement 

barrels 

Lumber 

feet.. 

589,067 
5,780 

Cotton 

tonfl.. 

Total  amount  of  freight  entered  and  cleared  in  1876 
Total  amount  of  freight  entered  and  cleared  in  1900 


Increase 

No  new  lines  of  transportation  have  been  established  during  the  year. 


Tons. 

36,456 

152, 777 

116,321 


TT  2. 


DEEP  WATER  HARBOR  AT  SAN  PEDRO  BAY,  CALIFORNIA. 

On  Juue  7, 1900.  a  contract  for  the  construction  of  the  whole  break- 
water was  entered  into  with  the  California  Construction  Company^ 
of  San  Francisco,  Cal.,  for  1,985,958  tons  of  substructure  stone,  at 
$0,844  per  ton;  221,025  tons  of  superstructure  stone,  at  $3.10  per 
ton,  and  2,370  cubic  yards  of  concrete,  at  $6  per  yard,  or  a  total  of 
$2,375,546.06.  This  contract  was  approved  by  tne  Department  on  June 
27,  1900;  time  of  commencement  of  work,  August  4,  1900.  The  con- 
tractors chose  to  deliver  the  stone  from  quarries  on  the  mainland  by 
loading  it  on  flat  cars  to  be  run  out  on  a  trestle  built  along  the  site  of 
the  breakwater,  and  depositing  the  stone  in  the  breakwater  either  by 
hand  or  by  means  of  a  steam  derrick.  This  necessitated  the  construc- 
tion of  1,900  feet  of  single-track  trestle  approach  from  the  shore  to  the 
site  of  the  breakwater,  which  work  was  begun  on  July  19  at  a  point 
near  the  westerly  extremity  of  the  breakwater.  When  a  small  section 
of  the  trestle  at  this  point  had  been  built,  the  contractor  continued  its 
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construction  from  both  ends  of  this  section,  and  also  from  the  shore 
end  of  the  trestle.  The  first  stone  was  delivered  on  August  29,  and 
from  that  time  until  the  end  of  the  fiscal  year  190,260  tons  of  stone  for 
the  substructure  has  been  delivered  and  placed  in  position,  and  2,887 
feet  of  double-track  trestle  has  been  built  along  the  site  of  the  break- 
water. At  first  all  stone  was  delivered  from  the  granite  quarries  at 
Declez,  CaL,  75  miles  distant  from  the  site  of  the  breakwater,  and  of 
the  total  amount  delivered  during  the  year,  these  quarries  have  fur- 
nished 168,154  tons  of  stone,,  in  sizes  ranging  from  100  pounds  to  18 
long  tons.  The  sandstone  quarries  at  Chatsworth  Park,  57  miles  dis- 
tant from  the  site  of  the  breakwater,  have  supplied  27,106  tons.  The 
^ecifications  require  that  the  contractors  shall,  beginning  with  the 
month  of  March,  1901,  deliver  stone  at  the  rate  or  35,0W  tons  per 
month  from  March  to  November,  inclusive,  and  at  the  rate  of  25,000 
tons  per  month  for  the  remaining  three  months.  The  contractors 
have  not  yet  attained  the  standard  required,  but  they  have  thus  far, 
with  one  exception,  delivered  a  monthly  total  in  excess  of  that  of  the 
previous  month.  The  total  for  June,  the  last  month  of  the  fiscal  year, 
was  over  31,000  tons,  and  there  is  every  prospject  that  the  specifica- 
tion requirements  will  be  met  and  passed  early  in  the  new  fiscal  year. 

At  the  end  of  the  fiscal  year  the  following  is  the  status  of  the  work: 
From  bent  0,  at  the  westerlv  extremity  of  we  breakwater,  to  bent  113 
tiie  substructure  is  practically  completed,  with  the  exception  of  a  small 
amount  of  stone  required  along  the  ocean  side  of  the  breakwater 
between  bents  88  and  94;  from  bent  113  to  bent  128  both  slopes  are 
partially  completed;  from  bent  128  to  bent  172  the  foundation  has 
Deen  laid. 

There  has  not  been  sufficient  breakwater  constructed  to  serve  as  a 
protection  for  vessels  in  stormy  weather;  however,  vessels  while  wait- 
ing for  a  favoi-able  tide  to  enter  the  inner  harbor  of  San  Pedro  are 
now  anchoring  in  the  lee  of  the  2,700  feet  of  the  more  or  less  built  up 
portion  of  the  breakwater,  and  captains  and  masters  report  not  only 
a  considerable  protection  from  the  southwest  swell,  but  also  a  much 
less  difficult  entrance  to  the  inner  harbor  in  rough  seas. 

The  total  amount  expended  on  the  construction  of  this  breakwater 
up  to  June  30,  1901,  including  outstanding  liabilities,  is  $209,982.52. 

The  available  balance,  together  with  any  additional  appropriation, 
should  be  expended  in  extending  the  breakwater,  under  contract,  ana 
to  contingencies. 

Money  statemefU. 

July  1, 1900,  balance  unexpended 1562,607.23 

Amount  appropriated  by  sundry  dvil  act  approved  March  3,  1901 146, 000. 00 

708,607.23 
JuneSO,  1901,  amount  expended  during  fiscal  year 133,753.89 

July  1, 1901,  balance  unexpended 574,853.34 

July  1,  1901,  outstanding habilitiefi 24,691.20 

July  1,  1901,  balance  available 650,162.14 

July  1, 1901,  amount  oovered  by  uncompleted  contracts 2, 454, 655. 57 

Amount  ^estimated)  required  for  completion  of  existing  project 1, 904, 493. 48 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1903,  in  addition  to  the  balance  unexpended  July  1, 1901 400, 000. 00 

Submitted  in  compliance  with  requirements  of  suniuy  dvil  act  of 
.    June  4,  1897. 
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Anwwnt  cmd  date  of  all  appropriaHtma  for  the  work, 

Junes,  1806 »$50,000 

July  1,1898 ^ 400,000 

March  8, 1899 200,000 

MarefiS,  1901 146,000 

Total 796,000 


OONTRACIB  IN  FORCB. 


A  contract  was  entered  into  for  the  comi>letion  of  thia  breakwater  with  the  CUi- 
fomia  Constraction  Ck>mpany,  of  San  Francisco,  Gal.,  on  June  7,  1900,  and  approved 
June  27,  1900;  date  of  commencement  of  work.  August  4,  1900;  date  of  completion, 
indefinite,  depending  on  appropriations  made  by  GongresB. 


OOWnEROIAL  BTATISTICB  FOR  THB  TXAB  VNDINO  DBOBMBBB  81,  1900. 

For  the  commercial  statistics,  see  report  of  Wilmington  Harbor,  Caliiomia, 


TT3. 
IMPROVEMENT  OF  WILMINGTON  HARBOR,  CALIFORNIA. 

No  appropriation  had  been  made  for  this  harbor  since  1892  until  the 
river  and  harbor  act  of  June  3, 1896,  which  appropriated  $50,000  for 
improving  the  harbor  in  accordance  with  the  project  submitted  Febru- 
ary 7, 1895,  and  authorized  the  Secretary  of  War  to  enter  into  con- 
tracts for  such  matjerials  and  work  as  might  be  necessary  to  complete 
the  project,  not  to  exceed  in  the  aggregate  $342,000,  exclusive  or  the 
$50,000  appropriated^  but  no  such  contracte  were  to  be  entered  into 
until  the  Boara  provided  for  in  the  same  act  to  determine  the  location 
of  a  deep-water  narbor  for  commerce  and  of  refuge  as  between  Port 
Los  Anj?eles,  in  Santa  Monica  Bay,  and  San  Pedro  had  made  its  report 
to  the  Secretary  of  War,  and  not  at  all  if  such  report  should  be  in 
favor  of  San  Pedro  as  the  location  of  the  harbor. 

Owing  to  the  proviso  mentioned,  no  work  has  been  done  on  this 
improvement  during  the  fiscal  year  ending  June  30, 1901.  However, 
the  river  and  harbor  act  of  March  8, 1899,  provided  for  a  preliminary 
examination  and  survey  of  the  inner  harbor  of  San  Pedro,  thus  desig- 
nating this  improvement  under  a  new  name.  The  surveywas  maae 
and  a  report  submitted  on  January  6, 1900,  and  printed  in  House  Doc. 
No.  357,  Fifty-sixth  Congress,  first  session. 

The  total  amount  expended  to  June  30, 1901,  including  outstanding 
liabilities,  is  $954,497.68. 

^Of  the  appropriation  of  150,000  made  by  river  and  harbor  act  of  June  3, 1890,  for 
deep-water  tuirbor  at  Santa  Monica  Bay  or  San  Pedro  Bay,  Oalifomla,  135,855.34  was 
expended  by  the  Board  provided  for  by  said  act  For  the  fall  report  of  the  Board, 
with  its  accompanying  docoments,  see  Senate  Do&  No.  18,  fifty-nfth  Congress,  first 
session. 
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Money  statemmt. 

July  1,  1900,  balance  unexpended 160,503.24 

June  80,  1901,  amount  expended  during  fiscal  year .92 

July  1, 1901,  balance  unexpended 50,502.32 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1901 16,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


Amount  and  date  of  all  appropriaiUms  for  the  work. 


March  3, 1871 $200,000 

June  10,1872 75,000 

March3,1873 150,000 

March3,1876 30,000 

June  18, 1878 20,000 

March3,1879 12,000 

June  14, 1880 35,000 

March3,1881 33,000 

Aug08t2,1882 100,000 


July  5, 1884 160,000 

August  6, 1886 75,000 

August  11, 1888 90,000 

September  19, 1890 34,000 

July  13,1892 51,000 

June  3, 1896 50,000 

Total 1,005,000 


Commercial  statistics  for  the  year  the  improvement  began  {1871). 


Incoming. 

Oalgoing. 

Veflsels: 

Steam 

leo 

65 

160 

Sailing ---- - 

65 

Total 

226 

225 

tons.. 

Freight 

25,318 
10,988,886 

9,576 

Lmnber . . 

f««t 

Statistics  of  commerce  for  the  year  ending  December  Sl^  1900. 
[Furnished  by  the  collector  of  cuBtoma  at  Loe  Angeles,  Cal.] 


Vessels: 
Steam.. 
Sailing. 

Total. 


Tonnage 

Draft,  greatest feet., 

Merchandise,  general tons.. 

Lmnber feet.. 

Crude  oil barrels.. 


Foreign  commerce. 
(Outer  harbor.) 


Incoming.     Outgoing. 


4,894 

14 

877 


14 


Domestic  commerce. 


Incoming.     Outgoing 


810 
191 


601 


170,167 

19 

6,976 

110,994,062 


810 
191 


501 


170,157 

19 

2,047 


187,800 


Tons. 


Total  amount  of  freight  entered  and  cleared  in  1871 50, 059 

Total  amount  of  freight  entered  and  cleared  in  1900 253, 856 

Increase 203,796 

No  new  lines  of  transportation  have  been  established  during  the  year. 
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TT  4. 

IMPROVEMENT  OF  SAN  LUIS  OBISPO  HABBOR,  CALIFORNIA. 

At  the  beginning  of  the  fiscal  year  a  contract  was  in  force  with  A. 
A.  Polhamus,of  can  Diego,  Cal.,  for  furnishing  and  placing  in  posi- 
tion on  the  line  of  the  breakwater  31,000  tons  of  stone  at  fl. 66  per 
ton.  At  that  time  12,888  tons  had  been  delivered  under  this  contract, 
and  the  status  of  the  work  was  as  follows:  1,091  feet,  including  Whaler 
Island,  had  been  completed  up  to  grade,  6  feet  above  high  water,  280 
feet  up  to  and  above  high  water,  and  400  feet  from  foundation  layer 
to  high  water.  During  the  fiscal  year  the  contractor  delivered  18,180 
tons  of  stone  from  the  quarry  at  Morro  Rock,  which  is  about  22  miles 
north  from  the  breakwater.  For  this  work  he  had  in  use  one  seagoing 
tug,  3  barges  of  a  capacity  of  about  250  tons  each,  and  1  floating  der- 
rick for  use  in  placing  stone.  The  contract  was  finished  September 
29,  1900,  and  the  breakwater  had  then  been  built  up  as  follows:  1,326 
feet,  including  Whaler  Island,  completed  up  to  grade,  6  feet  above 
high  water,  235  feet  up  to  and  above  high  water,  and  220  feet  in  foun- 
dation layer  and  up  to  high  water.  The  total  length  of  the  structure 
when  completed  will  be  1,981  feet. 

As  a  result  of  the  expenditure  made  during  the  past  fiscal  year, 
steamboat  men  calling  at  this  port  report  a  marked  increase  in  the  pro- 
tection afforded  their  boats  from  the  southwest  swell. 

The  total  amount  expended  to  June  30,  1901,  including  outstanding 
liabilities,  is  1228,799.06. 

The  available  balance,  together  with  any  additional  appropriation, 
should  be  expended  in  extending  the  breakwater,  under  contract,  and 
to  contingencies. 

Money  statement, 

July  1,  1900,  balance  unexpended $41,544.66 

June  30,  1901,  amount  expended  during  fiscal  year 40, 343. 72 

July  1,  1901,  balance  unexpended 1,200.94 

Amount  (estimated)  required  for  completion  of  existing  project 338, 660. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901 150, 000. 00 

Submitted  in  compliance  with  requirementa  of  sundry  civil  act  of  June 

4,1897. 


Amount  and  date  of  all  (xppropriationsfor  the  work, 

August  11,  1888 $25,000 

September  19,  18^0 40,000 

July  13,  1892 30,000 

August  18,  1894 40,000 

June  3,  1896 40,000 

March  3,  1899 55,000 

Total 230,000 
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OONTBACT  IN  VOBCB  DUBINO  FISCAL  TXAB. 


The  only  contract  in  force  on  this  work  was  made  with  Oapt  A.  A.  Polhamns,  of 
San  Diego,  Gal.,  July  29,  1899,  and  approved  Aufast  17,  lo99;  date  of  be^zrinning 
work,  August  3, 1899;  date  of  completion,  September  SO*  1900.  Work  on  this  con- 
tract was  completed  September  29, 1900. 


OOMMERCIAIi  STATIBnOB. 
(jBtetistlcfl  fumlBhed  by  the  Fadflo  Gout  Railway  Company.] 


Year  the  Improvement 
began,  1888. 

Year  ending  December 
81,1900. 

Incoming. 

Outgoing. 

Tn^n^ftig, 

Outgoing. 

VeoBels: 

^VMKm 

608 
84 

606 
84 

«82 
2 

882 

B«^iliT)K 

2 

Total 

687 

687 

884 

884 

Tonni^^ 

462,149.84 

18 

8,802 

2,985 

8,884,400 

452,149.84 

18 

6,669 

822,600 
18 

891 
2,834,626 

822,600 

Draft,  greatest 

Merchandise,  general 

Goal 

feet.. 

tons.. 

do... 

feet.. 

tons.. 

do... 

478 

Lumber 

Oraln , ... 

28.905 
16,842 

19,692 
8.451 

Bitnminons  rock 

Dairy  products 

do... 

SJ 

live  stock 

do... 

88 

1 

Tons. 


Total  amount  of  freight  entered  and  cleared  in  1888 68, 425 

Total  amount  of  freight  entered  and  cleared  in  1900 35,499 

Decrease 32,926 

No  new  lines  of  transportation  have  been  established  during  the  year. 


TT5. 

PRELIMINARY   EXAMINATION    OF    COLORADO  RIVER  BETWEEN  EL 
DORADO  CANYON  AND  RIOVILLE,  NEVADA. 

[Printed  in  House  Doc  No.  67,  Flftynrixth  Oongress,  aeoond-searion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washmgtan,  J/bvember  W^  1900. 
Sib:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Con- 
fess, copy  of  report  dated  September  29,  1900,  by  Capt.  James  J. 
Meyler,  Corps  of  Engineers,  upon  preliminary  examination  autJiorized 
by  the  emergency  river  and  narbor  act  approved  June  6,  1900,  of 
dolorado  River  between  EI  Dorado  Canyon  and  l^oville,  Nev.,  with  a 
view  to  the  extension  of  navigation  to  Bioville. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oefn.y  CMef  of  Engineeraj 

tj.  8.  Army. 
Hon.  Elihu  Root, 

Secreta'i^  of  War. 
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report  of  oapt.  james  j.  metler,  corps  of  engineers. 

United  States  Engineer  Offioe, 
Lo%  AnffdeSj  Ccd.^  September  S9, 1900. 

General:  In  compliance  with  circular  letter  dated  OflBce  Chief  of 
Engineers,  June  13,  1900, 1  have  the  honor  to  submit  the  following 
report  of  preliminary  examination  of  Colorado  River  between  El 
Dorado  Canyon  and  KioyiUe,  Nev.,  with  a  view  to  the  extension  of 
navi^tion  to  Bioville. 

This  portion  of  the  river  has  been  examined  and  reported  upon 
before.  The  late  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers, 
made  a  report  in  1888  of  a  preliminary  examination  of  the  (x>lorado 
River  from  Camp  Mohave  to  the  State  line  between  Nevada  and  Utah, 
and  in  1896  Lieut.  (nowCapt.)  C.  L.  Potter,  Corps  of  Engineers,  sub- 
mitted a  report  of  a  preliminary  examination  of  the  river  between  the 
mouth  of  the  Virgin  River  and  Yuma,  Ariz.  Attention  is  respectfully 
invited  to  each  of  those  reports,  which  are  to  be  found  in  the  Annual 
Reports  of  the  Chief  of  Engineers  for  the  years  1889  and  1896,  respec- 
tively, the  former  on  pages  2481-2482  and  the  latter  on  pages  3186-3187. 

Because  of  the  information  to  be  found  in  these  reports  and  the  con- 
clusive opinions  presented  therein,  and  also  that  to  be  found  in  the 
reports  or  the  exploring  expeditions  of  the  Colorado  River  under  Lieu- 
tenant Ives  and  Captain  Wheeler,  I  did  not  at  first  consider  it  neces- 
sary that  an  examination  should  be  made  of  the  stretch  of  river  in 
question.  However,  after  communicating  by  letter  with  some  eight 
or  ten  of  those  most  deeply  interested  in  we  prospective  improvement 
of  this. part  of  the  river.  I  decided  that  it  would  be  desirable  to  have 
one  of  my  assistants  make  a  trip  over  the  river  from  Rioville,  Nev., 
to  Needles,  Cal.,  when  the  stage  of  water  should  be  most  favorable  for 
an  examination  of  the  stream.  In  compliance  with  instructions  from 
me,  Mr.  L.  C.  Easton^  of  tiiis  office,  made  the  trip  over  the  river  during 
the  latter  part  of  this  month,  and  the  report  of  his  examination  is 
appended  herewith. 

The  Grand  Canyon  of  the  Colorado  terminates  about  35  miles  above 
Rioville,  and  that  portion  of  the  river  from  the  foot  of  the  Grand 
Canyon  to  the  Gulf,  about  600  miles  in  length,  is  very  largely  valley 
river,  as  distinct  fi^om  that  which  flows  through  the  canyons.  The 
valley  river  is  made  up  of  a  network  of  shallow  and  ever-shifting  chan- 
nels, separated  by  broad  sand  bars  and  scattered  over  an  ill-defined 
width,  m  which  changes  of  great  extent  and  rapidity  are  oontinuaUy 
going  on.  The  canyon  river  flows  between  permanent  banks,  its 
waters  are  generally  confined  to  a  single  channel,  and  its  obstructions 
consist  usually  of  cobble  and  bowlder  bars  with  their  attendant  swift 
rapids,  and  occasional  large  bowlders  and  isolated  rocks.  From  the 
very  nature  of  the  valley  river  no  permanent  improvement  could  be 
attempted  except  at  enormous  cost;  in  the  canyon  river  the  improve- 
ment of  the  short  and  shoal  rapids,  which  must  generally  be  attended 
by  the  removal  of  a  portion  or  the  cobbles  and  bowlders  underlying 
them,  can  only  be  done  at  the  risk  of  developing  new  obstructions,  by 
changing  the  slope  and  elevation  of  the  low-water  surface  of  the 
river  a£)ve  them.  In  either  case,  then,  the  improvement  of  any 
portion  of  the  river  can  only  be  hoped  for  at  great  cost. 

The  stretch  of  river  in  consideration,  from  El  Dorado  Canyon  to 
Rioville,  is  sdmost  entirely  in  canyon.    Its  general  characteristics  are 
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those  of  a  narrow,  winding  stream,  its  current  is  generally  swift,  its 
bottom  of  gravel  and  cobble,  and  its  banks  of  gravel  and  bowlder  bars 
or  precipitous  bluflfs  of  stone.  On  the  whole,  it  presents  a  fixed 
regimen.  During  the  high-water  stages,  however,  it  assumes  many 
of  the  characteristics  of  a  mountain  stream;  its  slope  is  excessive,  and 
confined  as  it  is  between  the  perpendicular  bluffs  on  either  side,  its 
current  is  very  irregular,  being  of  genemlly  high  velocity  over  the 
rapids,  though  much  gentler  in  the  pools  between  them.  During  low 
water,  navigation  is  difficult  because  of  the  shoal  rapids  and  the 
numerous  large  bowlders  and  rocks  that  obstruct  the  channel,  while  at 
high  water  it  is  dangerous  because  of  the  swift  current  caused  by  an 
irregular  cross  section  and  excessive  fall. 

The  distance  by  river  from  El  Dorado  Canyon  to  Rioville  is  vari- 
ously estimated  at  from  65  to  75  miles,  and  the  difference  in  elevation 
of  the  water  surface  at  those  points,  as  given  by  barometric  readings, 
taken  by  Lieut.  E.  Bergland,  Corps  of  Engineers,  in  1875,  is  270  feet, 
which  would  make  the  average  fall  per  mile  about  4  feet.  That  for 
the  stretch  of  river  immediately  below  El  Dorado  Canyon  was  found 
by  Lieut.  A.  H.  Pavson,  Corps  of  Engineers,  in  1878-79,  to  be  2.03 
feet  per  mile.  In  tbis  lower  section  not  more  than  10  or  12  rapids  are 
to  be  found  in  a  distance  of  about  70  miles,  and  in  view  of  the  fact 
that  in  a  similar  distance  above  El  Dorado  Canyon  42  such  rapids  are 
encountered  it  is  not  surprising  that  the  fall  per  mile  in  the  upper 
stretch  is  double  that  of  the  lower  section. 

The  mountainous  country  bordering  this  section  of  the  river  is  as  a 
rule  absolutely  barren,  though  portions  of  it  are  said  to  be  rich  in  min- 
eral wealth.  In  his  examination,  Mr.  Easton  found  but  one  small  tract 
of  land  under  cultivation,  namely,  that  belonging  to  Mr.  Bonelli,  at 
Rioville.  The  interests  involved  are  therefore  only  those  pertaining 
to  the  development  of  the  mines  along  the  banks.  Many  discoveries  and 
locations  of  such  mines  are  reported,  but  none  of  them  have  yet  been 
opened  up  and  established  on.  a  permanent  basis.  Previous  to  1887, 
wien  salt  was  brought  down  from  the  mouth  of  the  Virgin  River 
for  reduction  purposes  in  a  silver  mine  at  El  Dorado  Canyon,  Capt. 
J.  A.  Mellon,  the  oldest  navigator  on  the  river,  haJ  made  39  trips  to 
Rioville  during  high-water  stages  of  the  river.  Nineteen  of  these 
trips  were  made  during  the  high-water  seasons  of  1880  and  1881,  with 
a  sloop  drawing  about  2  feet  and  carrying  about  18  tons.  The  other 
20  trips  were  made  between  1879  and  1887,  with  a  steamer  178  feet 
long,  36  feet  beam,  and  about  30  inches  draft,  carrying  about  60  tons. 
Since  1887,  when  the  silver  mine  at  El  Dorado  Canyon  was  closed 
down,  not  a  single  trip  has  been  made  by  steamer  above  that  point. 
High-water  navigation  to  points  between  El  Dorado  Canyon  and  Rio- 
ville is  still  possible  during  about  three  months  in  each  year,  and  it 
seems  to  me  that  were  the  demands  of  the  mining  interests  sufficiently 
great,  and  were  there  enough  freight  to  pay  for  the  trouble,  the 
steamers  would  still  make  regular  trips  along  the  stretch  of  river 
under  consideration  as  long  as  the  high-water  stages  of  the  river  dur- 
ing each  year  would  permit  of  it. 

The  section  of  the  river  below  El  Dorado  Canyon  to  Camp  Mohave 
is  very  similar  in  its  geneml  characteristics  to  that  of  the  stretch 
between  this  canyon  and  Rioville.  In  1878-79  a  survey  was  made 
from  Camp  Mohave  to  El  Dorado  Canyon,  and  an  estimate  of  $85,000 
was  submitted  for  its  partial  improvement.     No  work  was  done,  how- 
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ever,  until  1884,  when  $25,000  was  appropriated,  and  this  sum  was 
expended  during  the  following  two  seasons  in  removing  obstructions 
and  improving  certain  rapids  and  bars  between  the  points  indicated. 
The  work  was  not  continued,  as  the  officer  in  charge  did  not  ask  for 
additional  funds,  because  he  was  of  the  opinion  tmtt  the  commercial 
interests  involved  did  not  warrant  the  expenditure  of  the  amount  of 
money  required  to  give  low- water  navigation  during  the  entire  year. 
The  average  fall  of  tne  river  from  El  Dorado  Canyon  to  Camp  Mohave 
is  about  2  feet  per  mile,  while,  as  near  as  can  be  determined  from 
information  at  nand,  it  is  about  4  feet  per  mile  for  that  portion 
between  El  Dorado  Canyon  and  Rioville.  Nevertheless,  it  is  tnought 
that  a  partial  improvement  of  this  upper  section  would  be  both  feasi- 
ble ana  practicaole.  The  removal  of  the  obstructions  mentioned  in 
Mr.  Easton's  report  would  simply  insure  high-water  navigation  to 
Rioville  with  greater  safety  than  at  present.  To  secure  low-water 
navigation  to  that  point  for  the  greater  part  of  the  year  would  involve 
improvements  on  a  much  larger  scale  and  at  much  greater  cost. 

The  river  and  harbor  act  which  provides  for  this  examination  states 
that  it  shall  be  made  with  a  view  to  extending  navigation  to  RiovUle. 
High-water  navigation  is  already  possible  to  that  point;  low-water 
navigation  is  possible  to  El  Dorado  Canyon  for  about  eight  months  in 
the  year.  To  extend  a  similar  low-water  navigation  to  Kioville  could 
not  possibly  be  done  by  the  expenditure  of  any  reasonable  amount 
and  only  at  a  cost  that  would  be  out  of  all  proportion  to  the  benefits 
to  be  derived  from  such  improvements. 

I  am,  therefore,  of  the  opinion  that  the  Colorado  River  between 
El  Dorado  Canyon  and  Rioville  is  not  worthy  of  improvement  by  the 
General  Government. 

Very  respectfully,  your  obedient  servant, 

James  J.  Meti^er, 
Captain^  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson^ 

Chief  of  Engtneers^  U.  S.  A» 

(Through  the  Division  Engineer.) 

[Fint  indorsement] 

D.  S.  Engineer  Office,  Paoifio  Division, 

San  JFrcmcisco^  Cal.y  Octobers,  1900. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

The  opinion  of  the  district  engineer,  that  the  Colorado  River  between 
El  Dorado  Canyon  and  Rioville  is  not  worthy  of  improvement  by  the 
General  Government,  is  concurred  in. 

S.  M.  Mansfield, 
Golondy  Corps  of  Engmeers^ 

Dwision  Engvneer. 

[Second  indonement] 

Office  Chief  of  Engineers, 

U.  S.  Abmt, 

Octoler  «5, 1900. 
Respectfully  submitted  to  the  Secretary  of  War,  concurring  in  the 
opinion  of  the  local  engineer  officer  and  of  the  division  engineer  that 
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improvement  of  the  locality  by  the  General  Government  in  the  man- 
ner indicated  by  the  act  authorizing  the  examination  is  not  advisable. 

John  M.  Wimon, 
JSrig.  Oen.^  Chief  of  JSngmeers^ 

U.  8.  Army. 

(Third  indonement] 

War  DEPARTBfENT, 

October  «7, 1900. 
The  views  of  the  local  officer  and  of  the  division  engineer,  as  con- 
curred in  by  the  Chief  of  Engineers,  are  approved. 

Emhu  Root, 

Secretary  of  Wwr. 


befobt  of  xb.  l.  a  barton,  abbibtamt  snoinexb. 

Unitbd  States  Enoinbbb  Officb, 
Zm  AngeUSf  Cod,,  September  f7, 1900. 

Captain:  In  compliance  with  your  instractionfi  to  proceed  to  Rioville,  Nev.^  and 
examine  the  Colorado  River  from  Rioville  to  El  Dorado  Canyon,  Nevada,  with  a 
view  to  the  extension  of  navigation  to  Rioville,  I  have  the  honor  to  report  as  follows: 

I  left  Lob  Angeles  on  the  evening  of  the  15th  instant,  and  proceeded  to  Kinsman, 
Ariz.,  bv  railroad,  and  drove  frwn  there  to  Temple  Bar,  a  point  on  the  Colorado 
River  12  miles  above  Rioville,  as  this  was  the  most  accessible  point  on  the  river  to 
be  reached  by  team.  I  arrived  at  Temple  Bar  on  the  evenixig  of  the  17th  and  pro- 
ceeded down  river  bv  skiff  the  next  morning,  arriving  at  £1  Dorado  Canyon  on  the 
morning  of  the  19tn,  and  at  Needles,  CaL,  on  the  morning  of  the  22d,  whence  I 
returned  to  Los  Angeles  by  railroad. 

Rioville  is  at  the  confluence  of  the  Virgin  and  Colorado  rivers,  the  former  a  stream 
flowing  from  the  north,  and  carrying  but  little  water  (saline)  at  its  low  stage.  The 
Colorado  River,  as  is  well  known,  is  formed  by  the  junction  of  the  Grand  and  Green 
rivers,  and  it  drains  the  enormous  area  of  over  240,000  square  miles.  It  is  in  flood 
during  June  and  July,  and  is  then  fed  principally  by  the  meltingr  snows  on  the  moun- 
tains at  its  source.  JBetween  Rioville  and  £1  Dorado  Canyon  tne  river  is  in  canyon 
all  the  way,  with  high,  permanent  banks,  close  together,  which  give  a  permanent, 
definite  channel  in  all  cases,  except  perhaps  from  the  mouth  of  the  Vegas  Wash,  for 
a  distance  of  about  2  miles,  where  the  permanent  banks  are  from  half  to  three- 
quarters  of  a  mile  apart  and  the  river  is  divided  into  small  channels  bv  numerous 
sand  bars.  At  Rioville.  what  is  known  locally  as  the  Sacramento  Valley  reaches 
down  to  the  left  bank  of  the  river  from  a  summit  of  over  3,300  feet  elevation  50  miles 
to  the  southward.  The  river  banks  here  are  high  cobble  and  gravel  bars,  changing 
to  rocky  promontories  until  the  river  enters  the  Black  Mountain  Range  in  what  is 
known  as  Bowlder  Canyon.  Here  the  walls  of  eruptive  or  metamorphic  stone  rise 
perpendicularly,  or  nearly  so,  to  great  height,  broken  at  intervals  by  small  side 
canyons  or  washes.  On  leaving  Bowlder  Canyon,  through  which  it  flows  for  about 
10  or  11  miles,  the  river  reaches  the  more  open  country  of  the  Callville  and  Vegas 
washes,  where  the  high  gravel  bar  is  of  more  frequent  occurrence  than  the  rockv 
ledge.  Twelve  miles  oelow  the  mouth  of  Bowlder  Canyon  the  river  enters  Black 
Canyon,  whose  walls  are  more  broken  bv  side  canyons  and  are  more  open  than  in 
Bowlder  Canyon.  Five  mile-**  below  Black  Canyon  is  £1  Dorado  Canyon.  This  last 
stretch  of  the  river  has  the  high  cobble  and  gravel  bars,  but  they  recede  more  from 
the  water's  edge,  having  sloping  sand  and  gravel  bars  in  m>nt  of  them  in  many  places. 

Rioville  is  a  post-office  and  sti^  station  on  the  route  between  St.  Thomas,  Nov., 
and  Chloride,  Ariz.  It  contains  but  one  residence,  belonnng  to  Daniel  Bonelli,  who 
raises  hay,  etc.,  on  the  bottom  lands  along  the  Yiif;in  River.  From  Rioville  to  £1 
Dorado  Canyon  the  land  is  barren  and  uninhabited.  It  is,  however,  rich  in  mineral 
wealtii,  and  numerous  monuments,  marking  comera  of  mineral  claims,  were  seen 
along  the  river  bank.  Most  of  these  claims  could  only  be  worked  from  tne  river,  as 
the  side  canyons  are  generally  inaccessible  from  the  land  side.  The  salt  deposits  in 
the  Virgin  Valley  were  in  demand  before  the  silver  mines  at  El  Dorado  Canyon  shut 
down.    Deposits  of  gypsum,  mica,  and  sulphur  were  also  found,    I  aip  infonned  that 
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at  the  head  of  Bowlder  Canyon  an  immense  amount  of  manganese  ore,  some  of  it 
running  as  hi^h  as  50  per  cent  manganese,  has  been  located,  and  that  the  records  of 
this  mining  district  (St  Thomas)  alone  show  upward  of  350  claims  located,  many  of 
which  cover  copper  ores  of  20  to  30  per  cent.  Alum  is  also  reported  as  i)art  of  the 
mineral  wealth  ot  this  section.  At  Temple  Bar  a  mining  company  has  put  in  an  elab- 
orate plant  for  mining  gold  in  the  gravel  deposits  there,  and  many  tons  of  copper  ore, 
I  am  told,  are  hauled  91  miles  to  railroad  connection  in  Utah  from  mines  near  the 
mouth  of  Ghrand  Canyon.  The  commerce  of  the  river  above  El  Dorado  Canyon 
is  practically  nothing,  all  the  freight  for  either  Rioville  or  Temple  Bar  being  hauled 
by  team  from  the  railroad  terminus  at  Chloride,  Ariz.,  a  distance  of  over  60  miles,  at 
a  cost  of  $20  per  ton.  This  traffic  is  small,  and  I  was  unable  to  obtain  any  definite 
figures  in  r^ard  to  it. 

Capt.  J.  A.  Mellon,  previous  to  1887,  and  at  the  high- water  stage  of  the  river, 
made  20  trips  from  El  Dorado  Canyon  to  Rioville  with  a  steamer  178  feet  over  all,  36 
feet  beam,  and  30  inches  draft,  with  60  tons  of  freight,  and  19  trips  with  a  sloop  of 
56  feet  keel,  15  feet  beam,  and  2  feet  draft,  with  18  tons  of  freight  This  sloop  was 
lost  on  a  bowlder  in  Short  and  Dirty  Rapids.  No  vessel  has  ascended  the  river  above 
£1  Dorado  Canyon  since  1887  on  account  of  lack  of  freight 

The  distance  from  Rioville  to  £1  Dorado  Canyon  is  approximately  65  miles,  called 
75  miles  by  steamboat  men,  and  the  fall  of  the'  low- water  surface  270  feet,  as  deter- 
mined bv  the  barometric  ooeervations  of  Lieutenant  Bergland,  Corps  of  Engineers, 
1875.  This  would  give  an  average  fall  of  approximately  4  feet  per  mile.  Lieut 
A.  H.  Parson,  Corps  of  Engineers,  estimated  the  extreme  low-water  discharge  at  Camp 
Mojave  m  \879  to  be  not  over  3,0(X)  cubic  feet  per  second.  Other  estimates  were 
greatly  in  excess  of  this.     (See  p.  1777,  Chief  of  Engineers'  Report,  vol.  2,  1879.) 

In  the  65  miles  there  are  42  rapids,  where  the  shallowness  of  the  water  (2  to  4  feet  at 
the  crest  of  the  rapids) ,  combined  with  the  velocity  due  to  its  slope,  serves  to  make  a 
difficult  crossinff  for  a  steamboat  ascending  the  river.  In  the  pools  between  the  rapids 
are  included  all  places  where  there  may  be  considerable  slope  of  the  sur&ce  of  the 
water,  but  where  the  depth  of  water  is  great  enough  to  class  itas  ''  swift  water''  only. 
An  attempt  to  deepen  tiie  water  at  these  shoal  places  in  order  to  get  low- water  naviga- 
tion from  El  Dorado  Canyon  to  Rioville  would  prove  to  be  very  expensive,  but  the 
time  of  navigation  could  be  lengthened  to  five  or  six  months  of  the  vear  at  moderate 
cost  by  the  removal  of  certain  dangerous  obstructions,  consisting  of  rocky  ledges  or 
bowlders  or  of  bars  formed  of  sand,  gravel,  and  bowlders  washed  down  the  side 
canyons  or  washes  by  the  flood  waters  of  storms  in  the  mountains  above.  These 
floods  must  have  occurred  when  the  rainfall  in  this  section  was  more  abundant  than 
at  present,  as  Captain  Mellon,  the  oldest  navigator  on  the  river,  tells  me  that  these 
obstructions  have  remained  unchanged  for  the  last  thirty-six  years.  It  would  seem, 
therefore,  that  their  removal  would  give  permanent  relief,  and  I  think  this  could  be 
done  without  materially  increasing  the  cross  section  of  the  river  at  these  points  and 
thus  lowering  the  pools  above  and  revealing  new  obstructions  to  navigation. 

Of  the  42  rapids  mentioned  above  there  are  at  least  8  that  would  be  dangerous  to 
navigate  at  the  stage  of  water  at  which  I  made  the  examination — 30  inches  above 
the  lowest  observed  in  several  years  past. 

Bapid  No,  6  (}  mile  below  Stones  Ferry).— Has  a  line  of  cemented  gravel  bowlders 
stretched  along  its  crest,  some  visible  aix)ve  the  water's  surface  and  some  submeiged. 
Twelve  to  15  of  these  bowlders  should  be  broken  up  with  powder  and  removed.  A 
number  of  rafts  have  been  wrecked  here. 

Rapid  No,  IB  (jpj  miles  from  entrance  to  Boiclder  Oanyon). — Is  full  of  bowlders,  all 


submerged,  but  3  or  4  large  ones  are  very  near  the  surfooe.  These  bowlders  should 
be  removed. 

Rapid  No.  t7  {\  mile  below  Warm  Spring  Rapids), — ^The  banks  here  are  high  and 
steep,  but  a  gravel  bar  on  the  left  bank  throws  the  current  to  the  right  bank.  It  is 
here  intercepted  by  a  ledge  of  rock  extending  out  into  the  stream  50  feet  from  the 
right  bank  and  8  feet  above  the  water's  surface,  making  a  sharp,  dangerous  turn  and 
b^  eddies.  The  crest  of  bar  has  a  very  hard  bottom.  This  ledge  of  rock  should 
be  removed 

Short  and  Dirty  Rapids,  Nos.  98  and  99.— There  are  two  rapids  250  to  300  vards 
apart  The  first  is  formed  by  a  rocky  ledge  on  the  right  bank  and  a  sand  and  bowl- 
der bar  on  the  left  bank  contracting  the  current  and  inclining  it  to  the  right  bank. 
It  then  strikes  a  sand  and  bowlder  bar  on  the  right  bimk,  forcing  the  current  to  a 
large  bowlderprobably  50  feet  out  in  the  stream  from  the  left  bank,  and  is  again 
contracted.  Tne  sloop  SotUhwesler,  belonging  to  the  Southwestern  Mining  Company, 
was  wrecked  on  this  bowlder.  A  strip  of  the  upper  bowlder  bar  should  be  removed, 
and  the  hu^  bowlder  and  a  small  strip  of  the  lower  bowlder  bar  should  also  be 
removed  to  straighten  the  rapids. 
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Crooked  Bapids,  No.  Sj^, — A  sand  and  cobble  bar  on  the  left  bank  throws  water  to 
the  right  banK;  here  it  strikes  a  rockv  ledge.  Opposite  this  ledge,  in  the  middle  of 
the  channel,  is  a  low  cobble  bar  which  divides  the  stream,  the  main  channel  passing 
between  the  ledge  and  bar  by  a  sharp  tm-n  to  the  right.  The  outer  end  of  the  upper 
cobble  bar  should  be  removed,  and  the  cobble  island  should  be  loosened  up  with 
powder,  when  it  would  be  carried  away  on  the  rise  of  the  river,  making  a  straight 
crossing. 

RapwL  No.  S6  {\  mile  above  Soaring  Rapids). — A  gravel  reef  extending  diagonally 
upstream  from  the  left  bank  throws  the  current  to  right  bank,  where  it  strikes  a 
rocky  ledge  projecting  50  feet  into  the  water  from  the  right  bank.  As  ttie  river 
bends  to  the  left  at  this  point,  the  current  rushes  against  the  ledge  with  great  force. 
This  rocky  ledge  should  be  removed.  Perhaps  a  survey  would  show  it  to  be  more 
practicable  to  dam  up  the  present  channel  on  the  right  bank,  at  the  head  of  the 
rapid,  throw  the  water  to  the  lower  end  of  the  reef,  and  help  it  with  dynamite  to 
break  through  this  gravel  near  the  left  bank. 

Roaring  RapidSy  No,  S7. — Formed  by  bowlders  on  both  banks,  greatly  contracting 
the  current  and  throwing  it  toward  the  left  bank,  where  100  yards  or  more  from 
crest  of  rapids  is  a  pinnacle  rock  projecting  12  feet  above  water.  A  strip  of  titie 
bowlder  bar  on  the  right  bank  should  be  removed.  The  pinnacle  rock  should  also 
be  removed. 

There  are  also  several  isolated  bowlders  in  the  channel  at  other  points  that  should 
be  removed.  This  could  be  done  with  little  trouble,  as  they  are  located  in  compara- 
tively smooth  water. 

I  give  below  the  lowest  and  highest  reading  for  each  month  since  Februry,  1899, 
of  a  river  gauge  at  Temple  Bar.  The  gauge  stood  at  2  feet  at  the  time  this  examina- 
tion was  made. 


1899. 


Lowest    Highest. 


1900. 


Lowest    Highest 


Jannajy.... 
February  .. 

March 

April 

May 

June 

July 

August 

September . 
October  — 
November . 
December. . 


PL    in. 


FL    in. 


0  10 

1  6 

1  4 
6  1 

10  10 

6  8 

8  4 

2  0 

1  4 

2  8 
0  8 


1  9 

1  9 

6  2 

12  6 

16  10 

18  10 

8  8 


FL    in. 
0     6 


0 
1 
2 
4 
7 
2 
2 
-0 


FL    in. 

1  2 

1  2 
8  0 
4  6 

12  4 

14  10 

7  10 

2  6 
4  2 


The  highest  recorded  reading  on  this  gauge  was  21  feet  10  inches,  on  May  31,  1897, 
and  the  lowest  6  inches  below  the  zero  of  the  CT-uge,  on  September  4,  1900.  The 
river  leaves  no  hi^h-water  marks  on  its  banks.  In  the  narrowest  parts  of  the  can- 
yons, however,  driftwood  was  found  in  one  or  two  places  lodged  as  high  as  50  feet 
above  the  water  surface  of  the  river. 

The  portion  of  the  river  between  El  Dorado  Canyon  and  Needles,  over  which  a 
large  proportion  of  the  upper  river  commerce  must  necessarily  pass,  is  in  such  bad 
condition  that  the  steamer  Cochan,  159  feet  over  all,  32  feet  8  inches  beam,  and  16 
inches  light  draft,  the  only  steamer  carrying  freight  above  Needles,  can  navigate 
from  Needles  to  El  Dorado  Canyon  only  eight  or  nine  months  in  the  year,  and  some- 
times only  with  great  diflSculty. 

In  view  of  this  fact  and  also  of  the  absence  of  any  commerce  on  the  river  between 
El  Dorado  Canyon  and  Rioville,  I  do  not  think  this  portion  of  the  river  worthy  of 
improvement. 

1  wish  to  make  acknowledgment  of  the  services  of  Capt.  J.  A.  Mellon,  who  accom- 
panied me  on  my  trip  down  the  river,  and  whose  long  experience  and  knowledge  of 
the  river  proved  an  invaluable  assistance. 

Very  rerfpectfuUy,  your  obedient  servant, 

L.  C.  Eabton,  AMigtanl  Engineer. 

Capt  Jamrs  J.  Mkyler, 

Corps  of  Engineers,  U.  S.  A, 
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APPENDIX  U  U. 


IMPBOVEMENT  OF  ALVISO,  SAN  FRANCISCO,  AND  OAKLAND  HARBORS, 
CALIFORNIA,  OF  SAN  JOAQUIN  AND  SACRAMENTO  RIVERS  AND  THEIR 
TRIBUTARIES,  OF  RIVERS  AND  HARBORS  IN  CALIFORNIA  NORTH  OF 
SANFRANdSCO,  AND  OF  PEARL  HARBOR,  HAWAIL 


REPORT  OF  LIEUT.  COL.  W.  H.  HEUER,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1901,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


Alviso  Harbor^CaUfoniia. 

San  Franciflco  JBarbor,  Calif omia. 

Oakland  Harbor,  California. 

San  Joaquin  River,  California. 
u.  Mokelumne  River,  California. 
6.  Sacramento  and  f^eather  liverB,  Cali- 
fornia. 


7.  Napa  River,  Califomia. 

8.  Petaluma  Creek.  California. 

9.  Humboldt  Harbor  and  Bay,  GUi- 

fomia. 

10.  Pearl  Harbor,  Hawaii 

11.  RomoviJig  sunken  veasela  or  craft  ob- 

structingor  endangering  navigation. 


MZAMnVATIOSB  AMB  BUBVSTa. 


12.  Oakland  Harbor,  California. 

13.  San  Joaquin  River,  California,  and 

waterways  connecting  theaame  with 
Stmt  of  Earquinea. 


14.  San  Joaquin  Riyer,  Oalif omia,  above 
the  mouth  of  the  Stanislaus,  with  a 
view  to  closing  blind  sloughs,  espe- 
cially Finegan,  Amphlet,  and  Wal- 
den  sloughs. 


HASBOB  UMXS. 

16.  San  Francisco  Harbor,  California. 


United  States  Engineeb  Office, 

San  Fra/ndsco^  Gal.^  Jvly  P,  1901. 
General:  I  have  the  honor  to  transmit  herewith  my  annual  reports 
for  the  fiscal  year  ending  June  30,  1901. 

Very  respectfully,  your  obedient  servant, 

W.  H.  Heueb, 
Lieut.  Odl.y  CorpB  of  Engineen. 

Brig.  Gten.  G.  L.  GHiLESPiB, 

Chirf  of  Engineers^  U.  S.  A. 

BNG  1901 ^214  8409 
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UUx. 

IMPROVEMENT  OF  HARBOR  AT  ALVISO,  CALIFORNIA. 

A  description  of  this  harbor  and  the  project  for  its  improvement 
was  published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1900, 
page  4218. 

BEFOBT  OF  OPERATIONS  FOB  THE  FI80AL  TEAR  ENDING  JUNE  80,  1901. 

Work  under  the  contract  entered  into  with  A.  C.  Aiken  on  May  25, 
1900,  was  conmienced  on  August  28,  1900,  with  a  small  clam-shell 
dredge,  but  progressed  very  slowly.  In  November  a  suction  dredge 
was  put  to  wor^  but  this  also  proved  incapable  of  dredging  the  hard 
material  which  was  encounterod.  This  was  replaced  at  uie  end  of 
December  by  a  powerful  dredge  which  had  just  been  built,  with  which 
work  was  continued  until  June  19, 1901,  wnen  it  was  completed. 

During  the  work  166,263  cubic  yards  of  material  were  removed  and 
placed  on  shore.  The  price  paid  was  14.48  cents  per  cubic  yard.  The 
material  encountered  was  very  hard  and  difficult  to  dig,  causing  much 
delay  and  manv  and  costly  repairs  to  the  machinery. 

During  the  nscal  year  there  was  spent  on  this  work  926,888.71,  mak- 
ing a  total  expended  on  this  improvement  to  June  80,  1901,  of 
f26,878.09. 

The  finishing  of  the  work  of  dredging  completes  the  project  as 
adopted  by  Congress,  and  leaves  a  channel  7  feet  deep  at  low  water 
and  60  feet  wide,  excepting  in  front  of  the  wharves  where  it  is  80  feet 
wide,  with  a  V-shaped  turning  basin  at  the  upper  end  of  the  slough. 
This  width  and  depth  is  ample  for  the  limited  commerce  which  is  car- 
ried on  this  slouch. 

The  work  was  in  local  charge  of  Inspector  W.  J.  Bust,  whose  serv- 
ices were  very  satisfactory. 

Money  riatemmt. 

Jolyl,  1900,  balance  ttnezpended $47,455.62 

June  80, 1901,  amount  expended  dnxing  fiscal  year 25,883.71 

July  1, 1901,  balance  unexpended 21,621.91 

July  1, 1901,  outstanding ImbiUtiefl 457.50 

July  1, 1901,  balance  available 21,164.41 


IaA  and  data  qfaU  cgtpropriaiUmifoT  impnmng  hof^wr  at  AkisOf  OaL 
Maieh8,1899 »48,000 


ABSTRACT  OF  ALL  OONTRAOn  DT  BOBCB  lOB  IMFBOVINa  HASBOB  AT  ALVISO,  OAL. 

Oontrad  dated  May  B6^  1900,  J&r  dredging  a  ehannd  in  Aknto  Siau{^  OOi/ornicL 
[At  14.48  cents  per  eablo  ymid.] 


Name  of  oontiBOtor. 

Date  of  ap- 
proral. 

Work  com- 
menoed. 

Workoom- 

A.0.Af1ren 

June  18,1900 

Aug.  28,1900 

June  19,1901 
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oommoiAL  iTATianoi. 

The  oommeroe  of  Alviao  Slough  is  carried  on  one  stem-wheel  steamer  (the 
F.  M.  SmUh,  205  tons  groas  tonnage),  which  makes  daily  trips.  Satoidays  excepted. 
from  San  Frandsoo  to  Alviso  and  return.  During  the  year  1900,  however,  she  was 
taken  off  the  route  on  October  3,  and  was  not  agam  run  during  the  year,  because,  it 
was  reported,  she  did  not  pay  her  expensee— about  966  per  day. 

The  following  is  a  statement  of  the  freight  and  passengers  carried  by  her  during 
the  year  1900: 

General  freight tons..    7,839 

Passengers 21,840 

Scow  schooners  occasionally  carry  lumber  and  eoal  into  this  dough,  bat  no  esti- 
mate of  their  businesB  can  be  obtained. 


U  Ua. 

IMPROVEMENT  OF  HARBOR  AT  SAN  FRAK0I800.  OALIEORNIA. 

The  work  at  present  being  done  in  Sa.n  Francisco  Harbor,  California, 
consists  in  the  removal  of  Arch  and  Sha^  Kocks,  which  was  provided  for 
in  the  river  and  harbor  act  of  March  3, 1899,  as  follows: 

Improving  San  Francisco  Harbor,  California:  By  removinff  Arch  Rock  and  Shag 
Rocks  Numbered  One  and  Two,  all  to  a  depth  of  tnirty  feet  below  mean  low  water, 
according  to  the  report  made  October  thirteenth,  eignteen  hundred  and  ninety- 
seven,  one  hundred  thousand  dollars:  Provided,  That  the  Secretary  of  War  may  enter 
into  a  contract  or  contracts  for  the  material  and  work  necessary  for  the  completion 
of  said  project,  to  be  paid  for  as  appropriations  mav  from  time  to  time  be  made  by 
law,  not  to  exceed  in  the  aggregate  five  hundred  thousand  dollars,  exclusive  of  the 
amount  herein  appropriateaT 

The  sundry  civil  act  of  Jane  6, 1900,  appropriated  for  the  work 
fl70,000. 

A  description  of  these  rocks  was  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1898,  pages  2928  to  2926. 

The  work  of  rock  removal  is  l^ing  done  by  contract  with  Mr. 
Rudolf  Axman  for  $253, 500.  As  the  aggregate  amount  of  rock  to  be 
removed  above  the  30-foot  plane  is  81,931  cubic  yards,  it  makes  the 
removal  cost  the  Government  $7.98  per  cubic  yard. 

At  the  close  of  the  last  fiscal  year,  June  80, 1900,  Shag  Rock  No. 
1  had  been  blown  up  and  shattered.  A  description  of  the  method 
used  in  drilling,  loading,  and  firing  the  blast  was  printed  in  the  pre- 
ceding annual  report.  However,  all  the  broken  rock  above  the  grade 
plane  (30  feet  below  low  water^  had  not  been  removed.  This  work  was 
completed  on  July  30, 1900,  oy  means  of  a  large  clam-shell  dredge, 
aided  by  a  little  surface  blasting. 

Work  was  then  commenced  on  Shag  Rock  No.  2,  the  crest  of  which 
was  17  feet  below  low-tide  level.  The  volume  of  this  rock  above 
the  80-foot  plane  measured  2,979  cubic  yards.  The  rock  was  broken 
and  shattered  entirely  by  surface  blasting,  done  by  placing  nitro- 
gelatine  in  bags  haphazard  over  the  surface  of  the  rock,  loaded  down 
and  held  in  position  by  bags  of  sand,  and  then  exploding  it  by  means 
of  an  electric  battery.  The  largest  charge  fired  at  any  one  time  was 
21,169  pounds,  September  6, 1900.  It  lifted  a  column  of  water  1,106 
feet  high  and  240  feet  in  diameter.  Numerous  other  blasts  were 
fired  at  various  times  afterwards,  making  the  aggregate  of  explosive 
used  in  the  removal  of  this  rock  51,007  pounds.  Thereafter  the  large 
clam-shell  dredge  removed,  in  68  working  days,  at  iiTegular  interval, 
the  broken  rock,  amounting  to  2,979  cubic  yards.  The  dredge  was 
actually  employed  by  the  contractor  on  this  work  during  142  working 
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days,  at  an  estimated  expense  of  918,900.  This  would  make  the  dredg- 
ing alone  cost  the  contractor  $4.66  per  cubic  yard.  The  rate  of 
removal  by  the  dredge  was  48.8  cubic  yards  per  working  day  of  20 
hours,  or  3.19  cubic  yards  per  hour. 

The  process  of  rock  removal  by  surface  blasting  on  this  rock  was 
slow,  exceedingly  expensive,  and  unsatisfactory. 

The  required  depth  (30  feet  below  low  water)  was  finally  obtained 
on  April  5, 1901,  and  was  determined  by  carefully  sweeping  over  the 
rock  at  slack  water  of  several  tides  and  final  complete  survey  before 
acceptance.  As  the  rock  was  fully  li  miles  from  the  shore,  the  method 
of  making  the  final  survey,  which  was  novel,  is  illustrated  in  the  photo- 
graph herewith.  Photographs  of  the  explosion  of  the  rock  are  also 
sent. 

Work  on  Arch  Bock  was  begun  on  September  16, 1900.  A  plat- 
form resembling  a  wharf,  whose  deck  is  about  9  feet  above  high- 
tide  level,  is  bmlt  on  wooden  piles.  It  surrounds  and  is  fastened  to 
the  pinnacle -of  the  rock,  whicn  is  about  80  feet  above  low-tide  level. 
The  platform  covers  an  area  of  about  33,723  square  feet  Steam  drills 
are  placed  on  this  platform,  and  holes  about  18  feet  apart  and  10  inches 
in  diameter  are  drflled  to  a  depth  of  about  5  feet  below  the  level  of 
the  grade  plane.  The  drills  are  operated  by  steam  furnished  from  a 
boiler  on  a  large  scow  which  is  moored  alon^ide  the  drilling  platform. 
On  June  80, 1901, 171  holes  had  been  drilled,  of  an  i^gregate  depth 
of  2,478  feet,  q)aced  as  shown  in  tracing  herewith.  The  average  rate 
of  drilling  per  (trill  is  about  9  feet  per  twenty-four  hours  when  working 
continuously. 

During  the  past  fiscal  year  the  sum  of  $63,181.31  has  been  expended, 
making  tiie  total  expenditure  to  June  30,  1901,  $55,511.14. 

The  work  was  in  local  chaigeof  Assistant  Engineer  H.  L.  Demeritt, 
assisted  by  Inspectors  H.  J.  Spotts  and  WilBam  Kerlinger,  whose 
services  have  been  well  rendered. 

Money  9tatemmt. 

Jnly  1, 1900,  balance  unexpended 9266,670.17 

June  SO,  1901,  amount  expended  during  fiscal  year :.    52,161.81 

Jolyl,  1901,  balance  unexpended 214,488.86 

July  1, 1901,  outstanding  ImbiHtiefl 286.00 

July  1, 1901,  balance  available 214,203.86 

July  1, 1901,  amount  ooyered  by  uncompleted  oontracta 205,118.26 

Xiff  ofaUapproprioaiofMfiiT  impraomg  harbor  at  &m  Franduo,  OdL 

MaichS,  1899 i $100,000 

June  6,  1900 170,000 

Total 270,000 


UBT  OF  ALL  OOMTBAOn  OT  lOBOB  FOB  IMFBOVDTO  HABBOB  AT  BAH  FBABGDOO,  GAL. 

Cbfilracf  doM  S^^tanfter  i^  2699, /or  remot^ 

[For  1268,600.1 


Name  ot  oontraotor. 

Dftteofap- 

Workogii. 
mMioed. 

Wotkeompleted. 

Rudolf  A«mftn 

Bept.  20,1890 

Deo.    t,im 

Wmlr  tn  pfcigrwi 
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EXPLOSION   OF  SURFACE  BLAST  ON  SHAG   RO 
Qiuinlity  of  explosive,  '>\,\iiM  poundH  of  iiitrogelatin 
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OOMMKRCIAL  STATISnCB. 

Tonnace  movement  of  commercial  veBselB  enterinff  and  leaving  San  Francisco 
Harbor  daring  the  year  1900,  collected  and  fomiBhea  by  the  secretary  of  the  San 
Francisco  Merchants'  Exchange: 

Arrivals:  Tona. 

From  domestic  ports,  steam..... ••.. 1,147,461 

From  domestic  ports,  saU 492,932 

Total 1,640,383 

Froip  foreign  ports,  steam 968,122 

From  foreign  ports,  saU 427,464 

1,385,686 

Total  anivato 8,026,960 

Bepartares: 

To  domestic  p<»tB,  steam 1,124,667 

To  domestic  ports,  sail 467,819 

1,692,476 

To  foreign  ports,  steam 973,160 

To  foreign  ports,  sail 422,086 

1,396,286 

Total  arrivals  and  departures 6,013,680 

The  above  statement  of  the  tonnage  enteriiu^  and  leaving  San  Francisco  Harbor 
onl^r  includes  the  commercial  vesBels^  and  not  the  l^m  nnmber  of  United  States  and 
foreign  Grovemment  vessels  which  visit  the  port  There  are  also  a  nnmber  of  ferry 
boats  plying  in  San  Frandsoo  Harbor,  canymg  much  freight  and  enormous  numbeis 
of  paasengers,  and  a  large  number  of  trading  IxMUa  cairying  freight  to  the  small  land- 
ings adjacent  to  the  bay. 

Grand  total  customs  reodpts  for  1900,  |7,963,84S. 


UUs. 
mPBOYEMENT  OP  OAKLAND  HARBOR,  CALIFORNIA. 

Fall  details  of  original  depth^  width  of  channel,  and  commercial 
availability,  together  with  the  original  project  of  1874,  and  all  impor- 
tant mo<Uncations  and  additions,  can  be  found  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1897,  page  8827. 

BXFOBT  OF  OPERATIONS  FOR  THE  FISCAL  TSAR  ENDING  JUNE  80,  1901. 

During  the  fiscal  year  the  sum  of  $170,185.98  has  been  spent,  mak- 
ing a  total  expenditure  to  June  80,  1901,  on  this  improvement  of 
$2,116,061.96. 

At  the  beginning  of  the  jrear  contracts  were  in  force  for  building  a 
highway  bnd^  across  the  tidal  canal  at  High  street,  for  a  combined 
rauroaa  and  highway  bridge  at  Fruitvale  avenue,  and  for  making  an 
artificial  channel  to  divert  the  waters  of  Sausal  Creek  away  from  the 
tidal  canaL 

The  High  Street  Bridge  was  completed  and  accepted  on  September 
20, 1900.  The  diverting  channel  for  Sausal  Creek  was  completed  on 
October  4, 1900.  The  fruitvale  Avenue  Bridge  was  completed  on  Jan- 
uary 26, 1901,  with  the  exception  of  the  mechanical  device  for  lifting 
the  ends  of  the  bridge  from  tne  rest  piers.  This  did  not  work  satisfac- 
torily, as  required  in  the  contract,  and  the  retained  10  per  cent  pay- 
ment has  been  withheld  until  the  bridge  shall  be  accepted. 
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•  Photographs  of  these  bridges  over  the  tidal  canal  are  sent  herewith. 

The  woo&n  roadway  of  uie  Park  Street  Bridge  across  the  tidal 
canal  became  so  much  worn  from  heavy  traffic  thereon  that  it  had  to 
be  replaced  by  wooden  blocks  laid  in  asphalt.  The  work  was  done  by 
contract  and  was  completed  in  October,  1900,  at  a  cost  of  $2,357. 

In  October,  1900,  the  boathoose  was  moyed  from  its  site  near 
Webster  Street  Bridge  to  a  new  locality  at  the  inshore  end  of  the 
south  jetty. 

Negotiations  with  the  Southern  Pacific  Company,  with  a  view  to 
obtaining  a  release  from  building  a  combined  railway  and  highway 
bridge  across  the  tidal  canal  at  Washington  avenue,  were  completed  on 
April  4, 1901,  by  the  payment  of  the  $50,000  consideration  agreed  upon. 
This  release  opened  the  way  for  completing  the  tidal  canal.  Hie  work 
was  therefore  advertised,  and  bids  opened  on  May  22, 1901.  The  lowest 
bidder  was  the  Atlantic,  Gulf  and  Pacific  Company,  at  19.74  cents  per 
cubic  yard.  Contract  with  that  company  was  entered  into  on  June  16, 
1901,  but  the  work  has  not  yet  been  commenced. 

The  emergency  river  ana  harbor  bill  of  June  6, 1900,  directed  an 
examination  and  survey  of — 

Oakland  Harbor,  with  a  view  to  the  improvement  of  said  harbor  to  meet  the  needs 
of  present  and  prospectiye  commerce  from  the  western  end  of  the  tidal  canal  to  deep 
water  in  San  Francisco  Bay,  including  the  excavation  of  a  tidal  basin. 

The  examination  was  made,  and  to  determine  the  character  of  the 
bottom  387  borings  were  made,  5  inches  in  diameter,  to  a  depth  of  80 
feet  below  the  low-water  plane.  The  aggregate  deptn  of  the  noles  was 
7,487  feet. 

The  work  was  done  after  public  notice,  at  a  cost  of  87i  cents  per 
linear  foot^  and  was  completed  on  December  12, 1900.  Report  of  the 
survey  and  examination,  with  estimate  of  cost,  was  submitted  to  Con- 
gress by  the  Secretary  of  War  on  December  28, 1900,  and  is  printed  as 
House  Doc.  No.  262,  Fifty-sixth  Congress,  second  session. 

The  work  was  in  local  charge  of  Assistant  Engineer  L.  J.  Le  Conte. 
assisted  bv  Inspectors  J.  A.  Graham,  W.  J.  Bust,  E.  C.  Schmidt,  and 
William  M.  Kerlinger,  all  of  whose  services  were  well  rendered. 

Money  staUment. 

Jolyl,  1900,  balance  unexpended $605,674.02 

June  80, 1901,  anoioiint  expended  during  fiscal  year 170,196.98 

Julyl,  1901,  balance  unexpended 836,538.04 

July  1, 1901,  outstanding liabmties w 445.00 

July  1, 1001,  balance  available 835,003.04 

July  1, 1001,  amount  covered  by  uncompleted  contracts 5, 375. 90 


Lul  ofcgppropriaUomfar  vmpromng  harbor  al  Oakland,  OaL 


June  24, 1874 $100,000 

MarchS,  1875 100,000 

August  14, 1876 75,000 

June  18, 1876 80,000 

MarchS,  1879 60,000 

June  14, 1880 60,000 

MarchS,  1881 60,000 

August  2, 1882 200,000 

Julys,  1884 139,600 

Augusts,  1886 60,000 


August  11, 1888 $350,000 

September  19,  1890 250,000 

July  13,  1892 150,000 

August  18, 1894 100,000 

Junes,  1896 20,000 

June  4, 1897 200,000 

July  1,  1898 133,000 

MarchS,  1899 133,000 

June  6, 1900 180,000 

Tbtal 8,460,600 
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The  following  tabulated  statements  show  the  traffic  by  vessels  and  steamers  which 
passed  throuprh  the  channel  wav  between  the  jetties  daring  the  calendar  year  1900. 

The  da^dfied  freight  carried,  by  the  merchant  vessels,  embracing  staple  artides 
which  entered  this  port  of  entry  during  the  year,  comprised: 

Tods. 

Coal,  wood,  coke,  and  oil 198,485 

Hay,  grain,  flour,  etc 35,d48 

Lumber 128,160 

Building  materials 47,440 

Sundries 23,397 

Total 433,130 

It  is  impossible  to  classify  the  miscellaneous  freight  transported  by  the  several 
steam  femes,  which  during  the  year  amounted  to  3,111,396  tons,  showing  an  increase 
of  221,147  tons  over  the  preceding  year. 

The  following  table  embraces  gross  statistics  of  genend  tnffic  ptflsing  through  the 
jetty  channel,  both  by  sail  and  steam  ferries: 


Tiaffio  by  feiilei. 

Tkaflebyvenle. 

Tear. 

Num- 
ber. 

Tilpa. 

Fmwzi- 
gen. 

Fral^t 

Number. 

Rc«i8ter. 

Freight 

1874 

600 

i^ 

8,600 
10,260 
9,661 
9,600 
10,600 
10,500 

9,600 
9,600 

"2i6.'i40' 
200,000 
96,000 
606,126 
664,982 
885.868 
249,848 
248,160 
226.068 
186,860 
164,491 

2bM. 
-'^-OO 
00 

1.  86 

2.  70 
2,         60 
2         67 
%         06 
2,          91 
2,          71 
2,         46 
%         49 
5         96 

1,086 
1,884 
2,277 
1,686 
1,741 
1966 
1.946 
1,862 
1,506 
1660 
2.026 

2bM. 

70,760 
109,126 
162.967 
228,148 
195,090 
176,750 
200,070 
208,165 
256,825 
288,787 
228,764 
818.628 

IbM. 
94,800 

M78 

211,627 

1888 

295.962 

1892 

443,011 

1893 

806,860 

1894 

809,850 

1895 

249,788 

1896 

866,096 

1897 

840,660 

1898 

414,849 

1899 

863,966 

1900 

489.112 

The  following  comparative  grand  totals  of  general  traffic  through  the  jetty  channel 
shows  oondusively  tne  important  growth  in  water  transportation  during  the  past 
twenty-five  years: 


OeneraltnJ&c. 

1874. 

1900. 

FMwngen. 

Fxelffht 

FuBengen. 

Fieight 

Byferrlee 

None 

None 

2bM. 

60,000 

94.800 

1M.491 

TbM. 
8.111,806 
489,  U2 

ByTCmeli    . 

Onund  total 

154.800 

164.491 

8.600,606 

Of  the  above  freijzht,  3,432,764  tons  was  confined  to  the  portion  of  the  harbor  below 
the  bridges  and  167,744  tons  passed  through  and  above  the  bridges. 

The  total  customs  receipe  of  the  port  of  Oakland  during  the  year  1900  were 
$10,293.45. 


UU4. 
IMPROVEMENT  OF  SAN  JOAQUIN  RIVER,  CALIFORNIA. 

A  description  of  this  stream,  its  original  condition,  and  the  plan  of 
improvement  are  given  in  the  Annual  Keport  of  the  Chief  of  Engineers 
for  1896,  page  8189. 


Digitized  by 


Google 


JlPPESTDJX  V  U — ^BBPOBT   OF  LIEUT.  OOL.  HEUEB.         8417 
BEFOBT  OF  OPERATIONS  FOB  THE  FISOAL  TEAB  ENDING  JUNE  30, 1901. 

Daring  the  year  dredging  has  been  carried  on  in  Stockton  and  Mor- 
mon channels.    The  amount  expended  was  $13,593.42. 

At  the  beginning  of  the  fiscal  year  dredging  was  in  progress  under 
the  contract  entered  into  with  A.  C.  Aiken  on  October  9, 1899.  It  was 
continued  until  November  29,  1900,  when  the  contract  was  completed. 
During  the  work  82,733  cubic  yards  of  material  were  dredgea  from 
Stockton  Channel  above  Edison  street,  128,321  cubic  vards  from  Stock- 
ton Channel  below  Edison  street,  6,201  cubic  yards  rrom  the  cut-off  at 
the  mouth  of  Stockton  Channel,  and  79,967  cubic  yards  from  Mormon 
Channel,  making  a  total  of  245,222  cubic  yards  of  material  removed 
during  the  progress  of  the  work.  The  result  was  a  channel  9  feet  deep 
and  100  feet  wide  to  the  head  of  navigation  in  Stockton  Channel,  and 
one  4  feet  deep  and  80  feet  wide  to  the  head  of  navigation  in  Mormon 
Channel.  But  the  winter  freshets  brought  such  an  enormous  amount 
of  detritus  from  the  Calaveras  River  down  Mormon  Channel  that  the 
excavation  made  there  was  entirely  refilled  and  over  100,000  cubic 
yards  of  material  deposited  in  Stockton  Channel,  reducing  the  deptii 
m  the  latter  to  such  an  extent  as  to  be  in  tiie  shoalest  places  only  from 
1  to  2  feet  below  low-water  plane. 

As  it  was  necessary  in  order  to  avoid  interference  with  navigation 
that  this  shoal  should  be  removed  before  the  river  fell,  bids  were 
obtained  after  ten  days'  public  notice,  and  on  May  22, 1901,  contract 
was  entered  into  witn  tne  Golden  Gate  Dred^ng  and  Reclamation 
Company  to  dredge  out  the  shoal  in  Stockton  Channel  for  4.74  cents 
per  cubic  yard.  Work  under  this  contract  was  commenced  on  June 
22, 1901.  and  was  still  in  progress  at  the  end  of  the  fiscal  year.  The 
work  will  probably  be  completed  about  tiie  middle  of  August 

FUTUSE  OPERATIONS. 

The  experience  of  the  last  year  has  shown  that  the  amount  of  detri- 
tus brought  down  and  deposited  in  Mormon  and  Stockton  channels 
increases  every  year,  as  uie  channels  dredged  in  1900  and  only  com- 
pleted in  November,  were  completely  refilled  by  April,  1901.  This  is 
caused  by  the  whole  of  the  water  of  the  Calaveras  River,  which,  when 
in  flood,  carries  an  enormous  amount  of  detritus,  coming  through 
Mormon  Channel  into  Stockton  Channel  and  refilling  the  latter  chtui- 
nels  as  fast  as  they  are  dredged. 

As  the  most  important  work  on  the  San  Joaquin  River  is  the  main- 
tenance of  navigation  between  Stockton  and  San  Francisco,  where 
commerce  is  very  large  and  increasing,  the  channels  will,  until  the 
water  of  the  Calaveras  River  is  diverted  from  Mormon  Channel, 
require  redredging  eadi  year,  and  as  places  of  deposit  adjacent  to  the 
channels  are  rapioly  becoming  exhausted,  this  work  must  soon  become 
very  expensive. 

I^ags  which  form  in  the  upper  river  also  have  to  be  removed,  and 
the  dsSoB  at  Laird  Slough  and  raradise  Cut  require  occasional  repairs. 

All  this  work  is  part  of  the  approved  project,  and  it  is  proposed  to 
expend  available  funds  on  such  parts  of  it  as  require  attention. 

The  emergency  river  and  harbor  act  of  June  6,  1900,  directed  a 
preliminary  examination  of — 

San  Joaquin  Biver^  above  the  month  of  the  Stanislanfl  River,  with  a  view  of 
detetmining  the  advisability  of  closing  the  months  of  the  more  important  blind 
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sloughs  leading  from  said  San  Joaquin  River  and  tributaries,  especially  those  known 
as  Fmn^an,  Amphlet  and  Walden  slongha,  that  the  water  in  the  main  channel  of 
the  said  San  Joaquin  Biyvr  may  be  retained  therein  and  more  effectually  promote 
navifEation  thereof. 


rt  transmitted  to  Congress.  It 
Hsixth  Congress,  second  session, 
officer  as  unworthy  of  improve- 


This  examination  was  made  and  rei 
was  printed  as  House  Doc.  No.  69, 

The  locality  was  considered  by  the  I ^ 

ment  hj  the  General  Government,  and  his  views  were  concurred  in  by 
the  Chief  of  Engineers. 

The  same  act  also  directed  a  preliminary  examination  of — 

The  San  Joaquin  Biyer  and  the  waterways  connecting  the  same  with  the  Straits  of 
Garqnines,  extending  from  the  town  of  Antioch  to  Suisun  Point 

A  preliminary  examination  and  afterwards  a  survey  were  made. 
The  report  was  transmitted  to  Congress  and  printed  as  House  Doc 
No  261,  Fifty-sixth  Congress,  second  session.  The  depths  of  water 
found  in  the  channels  were  considered  by  the  local  officer  as  ample  for 
the  present  needs  of  commerce. 

Money  gUUemeiU. 

July  1, 1900,  balance  unexpended $44,120.46 

Jane  30, 1901, amoont expended  dnxing fiscal  year 13,593.42 

July  1,1901,  balance  miexpended 30,527.04 

July  1,1901,  outstanding  liabilitieB 200.00 

July  1,1901, balance  available 30,327.04 

July  1, 1901,  amount  covered  by  uncompleted  contracts 5, 024. 00 

Amount  (estimated)  required  for  completion  of  existing  project Indeterminate. 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1, 1901 25, 000. 00 

Submitted  in  compliance  with  requirementB  of  sundry  civil  act  of  June 
.    4,1S97. 


lAtl  of  aU  appropriatUmi  far  impnming  8cm  Jo^  OaUforrwJU 


August  14, 1876 120,000 

June  14, 1880 20,000 

March  3,1881 40,000 

August2,1882 40,000 

July6,1884 20,000 

AugU8t5,1886 18,760 

August  11,1888 76,000 


September  19, 1890 $75,000 

July  13, 1892 66,000 

August  18, 1894 50,000 

June3,1896 67,750 

Maich8,1899 20,000 

Total 461,600 


hun  ov  ALL  coMTBAon  XM  woium  ON  Aooomrr  ov  iuPBOviHa  bait  joaquin  rivbb, 

CALIIOBNIA. 

Qmtract  dated  October  P,  1899^  for  dredging  in  Stodion  and  Marfnon  ehanndaf  OaUforrda, 

[At  the  following  prloou  Stockton  Cbumel  above  Bdlson  street,  11  cents  per  caUc  yard;  Stockton 
Cihannel  below  Eouon  itreet^  10  cents  per  cubic  yard;  cnt-ofl  at  month  of  Stockton  Channel,  29  oents 
per  cubic  yard,  and  Mormon  channel,  9  cents  per  cubic  yard.] 


Name  of  contractor. 

Date  Of 
approval. 

Workcoittp 
menced. 

'W- 

A.  C.  Aiken 

Oct  26,U8» 

M».    8,U0O 

MoT.ai^uoo. 
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Contract  dated  May  $£,  1901  ^  for  dredaing  in  Stockton  Charmd,  San  Joaquin  River, 

Qdifornia, 

[At  4.74  oentB  per  cable  yard.] 


Name  Ckf  oontzactor. 

Date  of 
approyal. 

Work  oom- 
menoed. 

Work  oompleted. 

June  6,1901 

June  22,1901 

Work  still  In  progreak 

OOMMBBCIAL  BTATIBfnGB. 

The  following  ia  a  statement  of  the  bosmees  done  by  the  Oalifomia  Navigation  and 
Improvement  Uompany  on  the  San  Joaquin  Biver,  Oalifomia,  during  the  calendar 
year  1900: 

Lower  San  Joaquin  Biw: 

Merchandise •.••.••••••..••...•••••..••••.• tons..  80,243 

Millstuffa ^ do...  66,086 

Coal do...  2, 186 

Grain do...  33, SOS 

Lumber do...  14,121 

Total do...  106,887 

Paasengers 65,637 

The  foUowing  is  a  statement,  in  round  numbers,  of  the  business  done  by  the  Union 
Transportation  Ck)mpany  on  the  San  Joaquin  Biver  during  the  calendar  year  1900: 

Lower  San  Joaquin  Biver: 

General  freight tons..  76,000 

Passengers 63,000 

Owing  to  the  failure  of  the  crop  in  the  Upper  San  Joaquin  Valley,  no  businees  was 
done  on  the  Upper  San  Joaquin  River  (above  Stockton)  during  the  year  1900. 

Several  scow  sdiooners  also  do  a  considerable  busineaB  on  this  river,  but  it  is  impos- 
sible to  obtain  a  statement  of  the  amount 

The  total  freight  of  the  San  Joaquin  Biver  for  the  year  1900  was  reported  as  248,887 
tons. 

Oomparatwe  yearly  etatement  of  freight  of  the  San  Joaquin  Bhfer. 


Year. 

FaaBengeEB. 

Freight 

Tear. 

PaaBaogera. 

Freight 

1880 

Ibiif. 
280,824 
896,000 
846,094 
296,651 
401,684 

1806 

97,880 
112,089 

64,975 
188,882 
10B»687 

481,786 
454,965 
287  624 

1892 

90,000 
154,609 
100,178 

61,681 

1897 

1893 

1898 

1894 

1890 

270,018 
M8,887 

1896 

1900. ...1 

UU5. 

IMPBOVEMENT  OF  MOKELUMNE  BIVEB,  OALIFOBNIA. 

A  description  of  this  stream^  project  for  its  improvement,  work 
done,  and  commerce  interested  is  given  in  the  Annual  Report  of  the 
Chief  of  Eneineers  for  1899,  page  3168. 

No  work  has  been  done  and  no  funds  have  been  expended  during 
the  fiscal  year.  It  is  not  thought  that  any  work  will  be  required  in  the 
immediate  future,  as  there  is  a  least  deptti  of  8  feet  at  mean  low  water 
to  Newhope  Landins^,  the  head  of  navigation,  which  is  believed  to  be 
sufficient  to  handle  uie  commerce  of  the  stream. 
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FUTTTRB  OPERATIONS. 

Tbere  is  at  present  available  the  sum  of  $888.34,  which  it  is  believed 
will  be  sufficient  to  remove  any  snags  or  overhanging  trees  which  in 
the  near  future  may  obstruct  navigation. 


Money  stateTnerU. 

led 

led 

Amoant  (estimated)  required  for  completion  of  exiflting  project Indeterminate. 


July  1, 1900,  balance  unexpended I88S.34 

July  1, 1901,  balance  unexpended 88S.34 


Amofumi  and  date  of  appropriaiioiMfijT  wqtravmg  Mokdumne  River ,  OaUforrda, 

July  6, 1884 -, $8,600 

August  5, 1886 2,600 

August  11, 1888 2,000 

July  13, 1892 2,600 

August  18, 1894 2,600 

Totid 18,000 


OOMMXRCIAL  STATIBTZGB. 

The  following  is  a  statement  of  the  busLaeas  done  on  the  Mokelumne  Biver  during 
the  year  1900  by  the  steamer  OoruUmce,  belonging  to  the  California  Transportation 
Company,  which  runs  between  San  Francisco  and  Newhope  Landing. 

Coal tons..    2,000 

Merchandise,  produce,  and  grain do...  84,089 

Total do...  86,989 

Passengers 16,813 

A  large  amount  of  freight  is  also  carried  on  the  various  scow  schoonen  which  ran 
on  the  river,  but  it  is  impossible  to  obtain  any  statement  of  their  businees. 


UU6. 

IMPROVEMENT  OF  SACEAMENTO  AND  FEATHER  RIVERS,  CALIFORNIA. 

GENERAL  QfPBOVEHBNT. 

A  description  of  these  streams,  their  ori^nal  condition,  and  the  plans 
for  their  improvement  are  foand  in  the  Annual  Report  of  tlie  Chief 
of  Engineers  for  1896,  page  3195. 

REPORT  OF  OPERATIONS  FOR  THE  FISGAL  TEAR  ENDING  JUNE  80,  1901. 

The  work  done  during  the  year  consisted  of  wing-dam  building  and 
snag  removal  by  the  U.  S.  snag  boat  JSeizer.  The  amount  expended 
was  $13,505.26. 

The  snag  boat  was  put  in  conoimission  on  July  10, 1900,  and  imme- 
diately started  for  the  upper  river,  removing  on  the  way  snags  which 
offered  the  greatest  obstruction  to  navigation.    Bedblun  was  reached 
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on  September  20,  when  the  boat  was  acain  tamed  downstream,  remov- 
ing all  snags  as  sne  went,  arriving  at  l^ramento  on  October  8.  After 
coaling  the  boat  was  taken  to  the  lower  river  where  she  was  kept  at 
work  removing  sna^  and  cutting  overhanging  trees  from  the  banks 
until  November  3,  when  she  was  laid  up  for  Siat  winter  at  Sacramento. 

During  the  work  860  snags  were  removed  and  537  overhanging  trees 
cut  from  the  banks.  There  were  489  blasts  fired,  using  2,119  pounds 
of  No.  1  dynamite.    The  boat  ran  940  miles. 

The  crew  of  the  boat  also  built  a  wing  dam  at  Sam  Soule  bar  210 
feet  long,  which  contained  82  piles  and  249  cubic  vards  of  brush. 

The  snag  boat  was  in  commission  117  days  ana  cost  $12,530.72,  or 
$107.94  per  day. 

FUTUBE  OPEBATIONS. 

The  navigation  of  the  Upper  Sacramento  River  requires  that  the 
snags  which  have  formed  during  the  floods  of  the  past  winter  should 
be  removed;  but,  as  there  are  no  funds  available  to  run  l^e  snag  boat, 
this  can  not  be  done  at  present 

The  work  of  building  wing  dams  and  removing  snags  is  necessary 
in  the  upper  Sacramento  River  every  year  to  keep  navigation  open 
during  the  low  stages  of  the  river,  at  an  estimated  annual  cost  of  about 
$25,000. 

EBMARXfl. 

As  the  general  improvement  of  this  river  is  under  the  charge  of  a 
Board  of  three  Engineer  officers^  organized  by  virtue  of  the  act  of 
Congress  passed  June  3, 1896,  which  has  made  a  project  and  submitted 
estimates  for  their  improvement,  no  estimate  is  made  in  this  report 
other  than  for  continuing  the  work  of  the  United  States  snag  boat. 

Jfonej/  etatem&nt* 

July  1, 1900,  balance  unexpended 914,138.79 

June  90, 1901,  amount  expended  during  fiscal  year 13,505.26 

July  1,  1901,  balance  unexpended 633.53 

July  1, 1901,  outstanding  lutbilitiea 75.00 

July  1, 1901,  balance  available 558.53 

Amount  (estimated)  required  for  completion  of  existing  project Indeterminate. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1, 1901 25,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

SACRAMENTO  BIYSB  (FBOM  THB  CnT  OF  SAOBAMENTO  TO  THE  MOUTH), 

QALIFOBNIA. 

The  river  and  harbor  act  of  March  8, 1899,  contained  the  following 
danse: 

Improving  Sacramento  River,  California,  from  the  dty  of  Sacramento  to  the 
moutn:  Continuing  improvement  thirtv  thousand  dollars:  Pramdedy  That  a  contract 
or  contracts  may  be  entered  into  by  tne  Secretary  of  War  for  such  materials  and 
work  as  may  be  necessary  to  carry  out  the  revised  project  printed  in  House  Docn- 
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mentNtunbered  one  htmdied  and  eUfhty-dx,  Fifty-fifth  Congress,  second  session,  and 
House  Docament  Numbered  Forty-eight,  Fifty-fifth  Conffrees,  third  session,  to  be  paid 
for  as  appropriations  may  from  time  to  time  be  made  by  law,  not  to  exceed  in  the 
aggr^te  the  som  of  two  hundred  and  fifty  thousand  dollars,  exdusive  of  amount 
herein  and  heretofore  appropriated. 

In  accordance  with  this  appropriation  project  was  made  and  ap- 
proved for  a  series  of  wing  dams  opposite  the  city  of  Sacramento, 
extending  as  far  out  into  the  stream  and  of  sach  nmnber  as  might  be 
found  necessary  to  deepen  the  shoal  water  which  extended  along  and 
below  the  city  front 

EBPOBT  OF  OFEBATIOKS  FOB  THE  FISOATi  TEAR  ENDING  JUNE  80,  1901. 

Work  under  the  contract  entered  into  with  the  City  Street  Improye- 
ment  Company,  of  San  Francisco,  Cal.,  on  September  1,  1899,  for 
building  the  wins^  dams  opposite  the  city  of  Sacramento,  had  not  been 
conipleted  at  the  oeginning  of  the  fiscal  year,  but  was  sui^nded  owing" 
to  the  high  sta^e  of  the  river.  Up  to  that  time  three  wing  dams  had 
been  completed  and  a  fourth  commenced.  Work  was  resumed  on 
August  6,  1900,  and  convicted  on  November  1,  1900.  During  the 
work  a  series  of  11  wing  dams,  aggregating  1,890  feet  in  length,  was 
constructed  opposite  the  city  of  Sacramento,  so  as  to  remove  a  shoal 
which  had  formed  and  impeded  navigation.  An  additionid  85  feet 
was  also  added  to  a  wing  dam  which  had  been  previously  built.  The 
dams  contained  432  piles,  8,886.76  cubic  yards  of  brusn,  and  888.61 
tons  of  rock,  and  cost  $6,962.62. 

The  river  rose  shortiy  after  the  wing  dams  were  completed,  and  as 
it  has  not  yet  reached  its  low-water  stage  the  result  of  the  work  cau 
not  yet  be  determined. 

Congress  having  in  the  sundry  dvil  act  of  June  6, 1900,  appropri- 
ated an  additional^O,000  for  this  work,  plans  were  made  for  aaoiitional 
wing  dams  at  such  places  as  they  might  oe  necessary  between  the  city 
of  ^u^ramento  and  the  mouth  of  the  river,  and  proposals  for  building 
them  were  invited.  Bids  were  opened  on  February  18, 1901,  and  on 
March  20,  1901,  a  contract  was  made  with  Darby  Laydon,  of  San 
Francisco,  Cal.,  to  do  the  work.  Operations  have  not  yet  been  com- 
menced as  the  river  is  at  too  high  a  stage.  It  will  probably  &11  suf- 
ficientiy  to  permit  of  work  being  conmienced  about  August  1. 

During  tne  fiscal  year  the  sum  of  15,799.89  has  t^en  expended, 
making  tiie  total  expenditure  on  this  work  to  June  80, 1901,  $8,142.75. 

As  the  improvement  is  under  the  direction  of  a  Board  or  Engineer 
officers  constituted  by  Special  Orders,  No.  18,  headquarters  Corps  of 
Engineers,  July  27, 1896,  as  authorized  by  the  river  and  harbor  act  of 
June  8, 1896,  no  estimate  for  future  work  is  made.  The  annual  report 
of  this  Board  is  herewith. 

Money  statement. 

Jnly  1,1900, balance  unexpended 987,656.64 

Jane  30, 1901,  amount  expended  dniing  fiscal  year 6,798.99 

July  1,1901, balance  unexpended 81,858.25 

KM 

July  1, 1901|  amount  covered  by  uncompleted  contncti  ••••—•••••••••    S6^  906. 00 
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BEPOBT    OF    THE  BOABB    OF    EKGINEEBS  OK   HEFBOTEMENT  OF  SAOBA- 

mento  and  featheb  biyebs,  oaufobnia. 

United  States  Engineeb  Office, 

8cm  Frcmcisco^  Cal.^  JtJ/y  S,  1901. 

Genebal:  The  Board  of  Engineers  organized  by  virtue  of  the 
river  and  harbor  act  of  Congress  oassed  «fiine  3,  1896,  now  consists 
of  Col.  Jared  A.  Smith,  Lieut.  Col.  W.  H.  Heuer,  and  Lieut.  Col. 
Charles  E.  L.  B.  Davis,  all  of  the  Corps  of  Engineers,  U.  S.  A.,  and 
has  charge  of  the  improvement  of  flie  Sacramento^and  Feather  rivers, 
Qdifornia. 

During  the  past  fiscal  year  Col.  S.  M.  Mansfield,  United  States 
Engineers,  in  consequence  of  bein^  ordered  East,  was  relieved  from 
duty  with  this  Board,  and  Col.  Jared  A.  Smith  succeeded  him  as  senior 
member  of  the  Board. 

The  Board  has  held  five  business  meetings  in  the  past  year,  has  pre- 

Gred  projects  for  additional  wing  dams  in  the  river  opposite  and 
low  tne  city  of  Sacramento,  has  reported  on  a  project  submitted  by 
the  Western  Dredging  Company  for  permission  to  build  a  relief  canal 
from  the  Sacramento  to  the  Feather  ffiver,  and  has  considered  bids  and 
made  recommendations  on  same  for  wing  dams  on  the  Lower  Sacra- 
mento River  between  Sacramento  and  the  mouth  of  the  river. 

The  plan  of  improvement,  with  estimate  of  cost  for  improving 
Sacramento  River,  was  submitted  by  the  Board  and  printed  in  House 
Document  No.  48.  Fifty-fifth  Congress,  third  session.  The  general 
plan  contemplated  the  construction  of  wing  dams  at  various  shoal 
places  in  the  river  below  Sacramento,  to  be  supplemented  by  dredging, 
if  required,  at  an  estimated  cost  of  ¥280,000,  and  the  maintenance  of 
navigation  on  the  upper  nver  between  Sacramento  and  Redbluff  by 
concentration  of  channel  widths  by  temporary  work  and  the  removal 
of  snags,  at  an  estimated  annual  expense  of  $25,000.  The  project  con- 
templates a  low-water  channel  deptn  of  7  feet  to  Sacramento,  4  feet  to 
Colusa,  and  8  feet  to  Redbluff,  Cal. 

The  river  and  harbor  act  of  March  8, 1899,  appropriated  $80,000 
and  authorized  continuing  contracts  up  to  a  limit  of  $280,000  for  the 
conopletion  of  the  improvement  of  the  river  below  Sacramento,  and 
on  June  6, 1900,  in  the  sundry  civil  act,  Congress  appropriated  $60,000 
for  continuing  improvement  from  Sacramento  to  the  mouth  of  the 
river. 

The  contract  made  in  September,  1899,  for  building  as  many  dams 
as  ought  be  required  to  remove  the  large  shoal  in  front  of  the  city  of 
Sacramento,  was  completed  on  October  81, 1900.  During  the  time  of 
existence  of  this  contract  11  wing  dams  were  built  and  1  old  one 
repaired. 

These  wing  dams  are  unequally  distributed  on  the  right  bank  of 
the  river  for  5,700  feet  of  its  length,  are  placed  an  average  distance 
apart  of  477  feet,  and  average  in  length  about  158  feet.  The  cost, 
exclusive  of  engineering  expenses,  was  $6,962.62,  or  at  an  average 
rate  of  $3.14  per  linear  foot  of  wing  dam  built. 
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The  following  table  furnishes  details  of  each  wing  dam: 


Name. 

Length 
of  dam. 

Number 
of  bents. 

Number 
ofpUes. 

Feet  Of 
piling. 

Bnuh. 

Eock. 

Bemarki. 

A 

JFM. 
168.8 
170 
170 
145 
150 
159 
180 
85 

221.8 
180 
170 
149.8 

18 
17 
17 
15 
16 
17 
19 
4 
23 
19 
18 
16 

89 
88 
87 
88 
85 
87 
41" 
8 
49 
41 
89 
85 

1,126 
1,215 
1258 
1,104 
1,184 
1,126 
1166 
260 
1,260 
1,161 

1,086 

Ou,yd$. 
260.86 
838.59 
422.01 
897.76 
289.81 
229.86 
256.86 
72.06 
266.17 
286.91 
294.01 
288.87 

IbiM. 
84.08 
89.84 

HZ  80 
75 
84 

77.68 
88.76 
21.76 
89.71 
81.18 

104.96 
77.68 

B 

C 

D 

E 

F 

G 

H 

Repaired. 

I 

J 

K 

L 

Total 

1,896.4 

199 

432 

18,060 

8,336.76 

961.66 

It  is  known  that  immediately  after  the  completion  of  these  dams  a 
beneficial  effect  in  depth  oyer  the  shoal  was  obtained.  As  there  has 
been  no  low-water  period  since  their  completion,  the  exact  or  even  an 
approximate  increase  in  depth  has  not  oeen  determined,  but  it  is 
believed  that  a  least  depth  ox  7  feet  at  low  water  has  been  obtained. 

As  the  low-water  season,  during  which  period  effective  wing-dam 
construction  can  be  done,  generally  lasts  only  from  August  to  October 
or  November  following,  as  it  is  impossible  to  predetermine  the  loca- 
tion of  material  that  may  be  scoured  out  in  consequence  of  channel 
contraction  works,  and  as  it  would  be  necessary  to  build  wing  dams 
only  at  such  shoals  as  might  from  time  to  time  be  developed  which 
would  be  likely  to  interfere  with  navigation,  it  was  deemed  injudicious 
to  make  any  continuing  contract  for  the  completion  of  the  work.  Con- 
tracts were  therefore  made  for  only  such  work  as  was  urgent,  and 
always  within  the  limit  of  funds  actually  on  hand. 

The  method  thus  far  pursued  has  been  economical  and  advantageous 
to  the  Government  in  the  removal  of  the  shoal  in  front  of  the  city  of 
Sacramento,  which  has  been  accomplished  with  about  one-third  of  the 
number  of  wing  dams,  and  consequently  at  a  cost  of  about  one-third 
of  that  estimated  for  by  the  Board. 

On  February  18, 1901,  bids  were  opened  for  building  as  many  wing 
dams,  based  on  unit  prices  of  material,  as  might  be  necessary  for  the 
treatment  of  any  shoals  between  Sacramento  and  the  moutn  of  the 
river.  Contract  was  awarded  to  Darby  Laydon,  the  lowest  bidder,  on 
a  basis  of  13.6  cents  per  linear  foot  of  pile,  |l.97  for  driving  each  pile, 
89  cents  per  cubic  yard  for  brush  in  place,  $1.93f  per  ton  of  rock  in 
place,  ana  122.50  per  thousand  feet  of  Oregon  pine  lumber,  and  the 
estimated  cost  of  the  work  under  this  contract  is  $25,806.  The  con- 
tract is  quite  elastic  as  regards  quantities,  number  and  location  of 
dams  that  may  be  requirea,  and  is  fixed  and  determinate  only  as  to 
unit  prices  of  material. 

It  IS  believed  and  hoped  that  the  money  now  appropriated  and  avail- 
able will  complete  the  entire  project  contemplated  in  tne  Board's  report 
of  October  11, 1898,  at  a  total  cost  of  less  than  one-third  of  its  orig- 
inal estimated  cost.  It  will  be  observed  that  no  appropriation  has  yet 
been  made  since  the  project  of  1898  was  submitted  for  the  treatment 
and  maintenance  of  the  upper  river  above  Sacramento.  The  language 
of  the  acts  appropriating  the  $90,000  now  available  limits  its  expendi- 
ture between  Sacramento  and  the  mouth  of  the  river,  and  has  been 
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interpreted  in  such  a  way  that  it  does  not  even  admit  of  removing  any 
snags  which  are  now  or  mav  be  hereafter  lodged  in  the  lower  river. 
This  is  unfortunate  and  ought  to  be  remedied.  Former  appropriations 
were  generally  applicable  to  any^  portion  of  the  navigable  part  of  the 
Sacramento  or  Feather  rivers  which  req  uired  treatment.  These  former 
appropriations  have  been  practically  exhausted,  and  in  consequence 
thereof,  and  the  failure  of  Congress  at  its  last  session  to  make  any 
appropriation  for  rivers  and  harbors,  the  State  of  California  has  been 
compelled,  at  its  own  expense,  to  advertise  for  bids  for  removal  of 
snags  to  maintain  navigation,  and  the  price  bid  is  nearly  double  what 
it  costs  the  Government  per  snag  for  the  same  class  and  amount  of 
work. 

It  is  believed  that  the  removal  of  snags  and  the  construction  of  tem- 
porary wing  dams  are  of  the  utmost  importance  on  the  whole  river  for 
the  improvement  and  maintenance  of  navigation.  The  average  annual 
cost  during  the  past  ten  years  of  this  class  of  work  (exclusive  of  extra- 
ordinary rei>airs  to  the  snag  boat)  has  been  about  ^20,000,  and  it  has 
been  confined  almost  entirel 3^  to  that  part  of  the  river  above  Sacramento. 

An  annual  appropriation  of  $25,000,  it  is  estimated,  could  be  advan- 
tageously usea  for  snagging  and  maintaining  good  navigation  on  the 
entire  river  between  its  mouth  and  the  head  of  navigation  at  Redbluff. 
During  the  past  year  there  has  been  practically  no  interruption  to 
navigation. 

As  the  funds  on  hand  are  believed  to  be  sufficient  to  complete  the 
work  provided  for  by  contract  on  the  lower  river  to  June  30, 1903,  no 
further  estimate  for  this  work  is  submitted,  but  money  for  snagging 
and  maintaining  navigation  is  nearly  exhausted,  and  $25,000  is  urgent 
and  necessary  to  be  applied  to  such  work  on  the  whole  river. 

EespectfuUy  submitted* 

Jared  a.  Smith^ 
Colonel^  Corps  of  Migineers. 

W.  H.  H!eueb, 
Zieitt.  C6l.^'CoTpBof  Engmeefn. 

Chas.  E.  E.  B.  Davis, 
Lieut.  Col.^  Corps  of  Engi/neera. 

Brig.  Gen.  G.  L.  Gillesfie, 

Chief  of  Erigmeers^  U.  S.  A. 


IaA  of  aU  appropriations  for  vmproving  Sacramento  and  Feather  riven,  California. 


March  3, 1875 $16,000 

June  18, 1878 15,000 

March  3, 1879 20,000 

June  14, 1880 46,000 

March3,1881 60,000 

August2,1882 250,000 

July6,  1884 40,000 


Augoet  11, 1888 $20,000 

Septembers,  1890 30,000 

July  13, 1892 150,000 

August  18, 1884 116,000 

Total 790,000 


Lut  and  date  of  aU  appropriations  for  improvmg  Sacramento  River ,  Calif omia. 

March  3, 1899 $30,000 

June  6, 1900 60,000 

Total 90,000 

MNG  1901 216 
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ABSTRACT  OF  ALL  OOMTRAOTB  IN  FOBCB  FOB  IMFBOVINO  aAGBAMBMTO  BIVSR,  CAUFOKNIA. 

Contract  dated  September  1, 1899,  for  building  wing  dams  in  the  Sacramento  River,  opposite 

the  city  of  Sacramento,  Gal, 

[At  the  following  prices:  Piles,  at  14.7  cento  per  linear  foot;  driving  piles,  at  91.54  per  pile;  brush,  at 
65  cents  per  cubic  yard,  and  stone,  at  92.25  per  ton.] 


Name  of  contractor. 

Date  of  ap- 
proval. 

Work  com- 
menced. 

Work  com- 
pleted. 

dtv  Street  Imorovement  Company 

Sept  22, 1899 

Oct     2,1899 

Nov.    1,1900 

Contract  dated  March  90, 1901,  for  building  wing  dams  in  the  Sacramento  IHoer,  CdUforrda. 

[At  the  following  prices:  Piles,  at  18|  cents  per  linear  foot;  driving  piles,  at  91.97  per  pile:  brush,  at 
89  ernts  per  cubic  yard;  stone,  at  91.98f  per  ton,  and  lumber  in  the  temporary  wharf,  if  required, 
at  922.50  per  thousand  feet] 


Name  of  contractor. 

Date  of  ap- 
proval. 

Work  com- 
menced. 

Work  com- 
pleted. 

Darbv  Lavdon 1 

Apr.    6,1901 

Work  not  oom™nn<wi. 

OOMMBRCLAL  8TATI8TIC3B. 

Statistics  of  trade  of  the  Sacramento  River,  Calif orma,  for  the  calendar  year  1900, 

The  following  is  the  freight  carried  by  the  boats  of  the  Southern  Pacific  Company: 

Between  San  Francisco  and  Sacramento,  including  all  way  freight  ...tons..  160, 765 

The  following  freight  was  carried  by  the  boats  of  the  California  Transportation 
Company,  including  all  way  freight,  between  San  Francisco  and  Clarlusbuig,  a  dis- 
tance of  110  miles: 

Coal tons..    3,167 

Produce  and  merchandise,  grain  and  lumber do...  86,814 

Total 89,981 

Passengers 12,340 

The  following  is  a  statement  of  the  freight  carried  by  the  Sacremento  Transportation 
Company  between  San  I<Yancisco  and  Bed  Bluff,  the  bead  of  navigation  on  tne  Sacra- 
mento Biver: 

Lower  rvoer,  bdow  Sacramento, 

From  San  Francisco  to  Sacramento:  TV>ns. 

General  merchandise ^ - 19)  250 

Coal 12,985 

Lumber 20,000 

From  Sacramento  to  San  Francisco: 

Greneral  merchandise 3, 300 

Brick 25,507 

Flour 1,550 

Miscellaneous 2,000 

From  Riverside  to  Sacramento: 

Brick 7,822 

The  total  tonnage  of  the  freight  carried  on  the  Lower  Sacramento  River  (from  the 
dty  of  Sacramento  to  the  mouth)  during  the  year  1900,  as  furnished  by  the  various 
tnuisportation  oompaniee,  was  439,489  tons. 
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Upper  river,  above  Sacramento. 

From  San  Francisco  and  Sacramento  to  up-river  points:  Todb. 

Lumber 6,000 

General  merchandise  to  points  below  Kedbluff 6, 200 

General  merchandise  to  Redbhiff 4,150 

From  up-river  points  to  San  Francisco: 

Hay 1,200 

Broom  com 700 

Wool ^ 460 

Dried  fruit * 320 

Miscellaneous 1, 230 

From  up-river  points  to  Sacramento: 

Woo<l 6,000 

Corn 1,300 

Potatoes 2,000 

Wheat  and  Imrlcy 3, 000 

•  Hogs  and  cattle 375 

Miscellaneous 900 

Grain  shipments  from  up-river  points  to  Snn  FroDnxro,  Port  CoMo,  and  VaUejo. 

Tons. 

From  Knights  Landing  to  and  including  Colusa 51, 598 

From  above  Colusa  to  and  including  Butte  City 29, 951 

From  above  Butte  City  to  and  includins  Jacinto 6, 965 

From  above  Jacinto  to  and  including  Chico  Landini? 7, 998 

From  above  Chico  Landing  to  and  including  Tehama 6,299 

From  above  Tehama 1,540 

Total  tonnage  of  the  Sacramento  Transportation  Company's  boats 210, 568 

Total  tonnage  of  the  Sacramento  River  for  1900 461,314 

The  commerce  of  the  Sacramento  River  is  carried  on  8  steamers,  16  grain  barges, 
and  7  brick  barges  belonging  to  the  Sacramento  Transportation  Company;  5  steamers 
and  7  bai^ges  l^longing  to  the  California  Transportation  Company,  and  2  steamers 
belonging  to  the  Southern  Pacific  Company.  The  steamers  vary  in  size  from  183  to 
619  tons,  and  the  barges  from  118  to  800  tons.  The  larj^r  steamers  do  not  so  above 
Sacramento,  the  commerce  of  the  upper  river  being  earned  on  bai^ges  towed  by  light- 
draft  steamers. 

StaJlistics  of  commerce  of  the  Feaiher  River,  Calif omia,  for  the  calendar  year  1900. 

On  the  Feather  River,  during  the  high- water  season,  a  small  steamer  belonging  to 
the  Southern  Pacific  Company  makes  one  round  trip  each  week  with  a  baiige  and 
takes  all  the  freight  that  offers.  The  following  is  a  statement  of  the  freight  carried 
during  the  calendar  year  1900: 

TODB. 

Freight,  north  and  south 4, 411 

Comparaixoe  yearly  ttatement  of  frelgfU  transported  on  the  Sacramento  River,  Calif omia. 


Year. 

Prelght 

Year. 

Freight 

187H 

187,000 
200,925 
201.000 
249, 106 
358,056 
679, 574 

1894 

Tom. 
858,014 
419  547 

1879 

1895 

1880 

1896 

863,653 
422,111 

484,806 
461,814 

1890 

1897 

1891 

1898 

1892 

1890 

1893 

466,343 

1900 
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IMPROVEMENT  OF  NAPA  RIVER,  CALIFORNIA. 

A  description  of  this  stream,  its  original  condition,  the  plan  for  its 
improvement,  and  the  results  obtained  are  given  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1896,  page  8177. 

BEFOBT  OP  OPERATIONS  FOR  THE  FISOAL  YEAR  ENDING  JUNE  80,  1901. 

Work  under  the  contract  to  redredge  Napa  River,  entered  into  with 
Willis  G.  Witter  and  Marshall  C.  Harris  at  the  end  of  last  fiscal  year, 
was  commenced  on  tTuly  21,  1900.  Work  was  done  at  Jacks  Bend, 
Steamboat  Point,  and  Woolen  Mills,  and  the  contract  completed  on 
August  15,  1900,  when  the  width  and  depth  required  bv  the  approved 
project  had  been  obtained.  The  amount  of  material  removed  and 
placed  on  shore  was  27,648  cubic  yards.  The  price  paid  the  contractors 
was  12.45  cents  per  cubic  yard. 

The  sum  of  $3,621.42  was  expended  during  the  fiscal  yean 


The 
detritu 
bars, 
of  woi 
class  o 


FUTURB^tNBBATIONS. 

3  dredging  will  not  be  permanent,  as  the 
B  winter  floods  will  continually  form  new 
5  to  7  feet^  a  comparatively  small  amount 
ip  navigation  in  good  condition  for  the 
lie  river. 


oney  statemerU. 

July  1, 1900,  balance  unexpended $4,044.91 

June  30, 1901,  amount  expended  during  fiscal  year 3, 621. 42 


July  1, 1901,  balance  unexpended . 


423.49 


Amount  (estimated)  required  for  completion  of  existing  project Indeterminate. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1, 1901 4, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  dvil  act  of  June 

4,1897. 


Li9t  ofaU  appropriationa  for  improving  Napa  River,  California. 

August  12, 1888 $7,600 

September  19, 1890 10,000 

August  18, 1894 4,000 

June  3, 1896 4,000 


Total 25,000 


ABSTRACT  OF  ALL  OONTRAOTB  IN  FORCE  FOR  DCPROVINa  NAPA  RIVBR,  CALIFORNIA. 

Contract  dated  June  SOy  1900,  for  redredging  Napa  River,  California. 
[For  12.46  cents  per  cable  yard.] 


Name  of  contractor. 

Date  of  ap- 
pioyal. 

Work  com- 
menced. 

Work  com- 
pleted. 

WUliiG.  Witter  and  Manhall  a  Hanlf 

July  21,1900 

July  24,1900 

Aug.  16,1900 
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OOMMKtCIAL  aTATUmCB. 


The  following  is  a  statement  of  the  freight  carried  on  Napa  River,  with  the  increase 
since  1884: 


ArUdes. 


1884. 


1888. 


1899. 


190a 


M ercbandiae  reoelved  and  shipped. 

Coalreoeiyed 

Hay  shipped 

Grain  leceiyed  and  shipped 

Wine  receiyed  and  shipped 

Lumher  received 

Mlfloellaneona  received  and  shipped 

Total 

BteameiB 

Tonnage 

Trips  by  steamer 

Trips  by  Bchooneis 


22,800 
6,000 
2,000 
8,000 
7,600 

18,888 
6,986 


27,960 
14,900 
12,760 
15.760 
14,750 
2,260 
5,946 


49,500 
26,500 

8,775 
44.900 
U,075 
12,802 

8,448 


64,669 


96,826 


160,496 


2 

176 

DaUy. 

Daily. 


2 

627 

Dally. 

Daily. 


24.960 
11,660 
6,000 
17,000 
7.400 
9,166 
6,460 


DaUy. 
Dally. 


81,6 


2 

696 


Daily. 
DaUy. 


U  U  8. 

IMPROVEMENT  OP  PETALUMA  CREEK,  CALIFORNIA. 

A  description  of  this  creek,  its  condition  before  improvement,  proj- 
ect for  improvement,  and  work  done  will  be  fomid  in  the  Annual 
Report  of  the  Chief  of  Engineers  for.  1896,  page  8205. 

REPORT  OF  OPBRATIOKS  FOR  THE  FISCAL  TEAR  ENDING  JUNE  80, 1900. 

During  the  fiscal  year  no  work  has  been  done  and  no  funds  expended. 
The  depths  secured  by  the  last  dredging  have  been  generally  main- 
tained and  traffic  has  been  uninterrupted. 

FUTURE  OFERATIONB. 


The  channel  in  this  stream  is  not  self-maintaining,  as  the  detritus 
brought  down  from  the  highly  cultivated  region  through  which  the 
stream  flows  causes  constant  shoaling.  This  renders  redredging,  at  an 
estimated  cost  of  $4,000,  necessary  about  every  two  years. 

Money  8t(Uement. 

July  1, 1900,  balance  unexpended 1313.03 

July  1, 1901,  balance  unexpended 313.03 

Amount  (estimated)  required  for  completion  of  existing  project Indeterminate 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1 903,  in  addition  to  the  balance  unexpended  July  1,  1901 $4, 000. 00 

Submitted  in  compliance  with  requirements  of  sundiy  dvil  act  of  June 

4,  1897. 


Lot  of  aU  appnpriaHonifor  fmpr<mng  Petaluma  Oreekf  OaUfornia. 


June  14, 1880 18,000 

MarchS,  1881 8,000 

AuguBt2,  1882 14,000 

Augufltll,  1888 2,000 

September  19, 1890 4,:Q90 


July  13,  1892 »10,000 

August  18, 1894 -. 16,000 

Maroh3,  1899 4^000 

- 

Total 66,000 
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OOMMBBCIAL  BTATISTIGB. 

The  following  is  a  statement  of  the  business  of  the  steamer  Qoldy  294  tons,  the 
only  steamer  running  on  the  creek  during  the  year  1900: 


Articles. 


Tons. 


ArticleB. 


Tods. 


Lumber  and  ehingles 

Hay 

Merchandise 

Coal 

Wool 

Produce 

livestock 


1,248 

80 

11,065 

680 

46 

1,009 

1,656 


FrcdtB,  green  and  dried 

Bntter  and  eggs 

Miscellaneous 

Total 

FasBengen 


1,814 
1,683 


18,893 
12,104 


A  very  large  quantity  of  the  heavier  freight  is  carried  on  scow  schooners,  many  of 
which  make  regular  trips  to  the  different  landings  just  below  Petaluma,  but  no  reli- 
able statement  of  their  business  can  be  obtained. 

Upon  the  visit  of  a  committee  from  Congress  to  Petaluma,  on  June  21,  1901,  a  copy 
of  the  following  was  furnished  to  each  member: 

STATISTICS  OH  PETALUMA  RIVEB. 

To  the  honorable  the  board  of  trustees  of  the  city  of  PeUduma, 

Gentlemen:  Pursuant  to  instructions,  I  hereby  submit  the  statistics  of  trade,  via 
river,  for  the  year  ending  June  15,  1901.  They  are  taken  from  figures  furnished  by 
the  leading  local  dealers  and  shippers,  and  are  very  conservative  in  every  respect. 
These  figures  do  not  include  shipments  to  and  from  Lakeville,  the  Fair  Rancn,  or 
the  several  warehouses  or  landings  along  the  river,  but  from  the  city  of  Petaluma  only. 
Neither  do  they  include  the  business  done  by  the  many  trading  boats  which  con- 
stantly ply  on  the  stream. 


Tons. 

Wheat 14,000 

Barlev 4,500 

Flour. 12,000 

Bran,  shorts,  middlings 12, 000 

Sugar  beets 550 

Fish 200 

Oil,  cake  meal,  cocoanut  cake  ...     1, 600 

Lumber 18,000 

Pickets 350 

Windows,  casings,  moldings 100 

Salt 2,000 

Shells  forchickens 1,500 

Vehicles 1,600 

Greneral  merchandise 9, 000 

Raw  silk 100 

Bricks 600 

Plaster 150 

Iron  pipe 120 

Wine 200 

Wool 400 

Cheese 40 

Pelts 60 

Green  fruits 2,000 

Ice 100 

Tin,  sheet  iron,  cans,  etc 60 

Incubators,  brooders,  etc 150 

Furniture 50 

Castings,  etc 15 

Oil,  gasoline,  etc 100 

Crushed  rock 800 


Tons. 

Hay 60,000 

Com 3,000 

Potatoes 6, 500 

Oats 4,600 

Onions 100 

Coal 3,500 

Butter 600 

Shingles 1,500 

Shakes 600 

Wire 50 

Lime 500 

Granite  and  marble 50 

Paving  blocks 6,000 

Laths 700 

Doors 30 

Cement 700 

Iron  and  steel 350 

Machinery 175 

Hops 50 

Tallow 20 

Leather 100 

Hides 246 

Dried  fruits 1 ,  000 

Mowers 100 

Saddletrees 10 

Boots  and  shoes 16 

Melons 60 

Hay  presses 100 

Sundries 200 
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Sheep  and  hogs head..         8,000 

Horses  and  cattle do . . .         6, 000 

Eggs dozen..  1,600,000 

Poultry do...  7,000 

20,000 


Beepectfully  suhmitted. 

AsT  8.  Newbuboh,  Oity  derk. 


U  U  g. 
IMPROVEMENT  OP  HUMBOLDT  HARBOR  AND  BAY,  CALIFORNIA. 

A  description  or  this  bay,  its  original  condition,  and  the  plans  for 
its  improvement  are  given  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1896,  page  3207. 

REPORT  OP  OPERATIONS  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1901. 

The  amount  expended  on  this  work  during  the  fiscal  year  was 
$1,369.06. 

The  approved  projects  for  the  improvement  of  Humboldt  Harbor 
have  all  been  completed.  A  full  and  detailed  description  of  the  work 
was  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1900, 
pages  4237-4245, 

During  the  fiscal  year  the  property  on  the  site  has  been  in  charge 
of  a  custodian,  who  has  made  such  minor  repairs  to  the  buildings  as 
were  necessary  to  keep  them  in  order.  In  January,  1901,  the  sea 
encroached  on  two  of  the  buildings  to  such  an  extent  as  tb  render 
them  unsafe,  and  they  were  removed  to  a  more  secure  location. 

As  far  as  can  be  ascertained  from  the  pilots  navigating  this  harbor, 
the  channel  widths  and  depths  secured  oy  the  work  of  unprovement 
have  practically  been  maintained. 

Monei/  statement. 

July  1,  1900,  balance  unexpended 115,772.46 

June  30,  1901,  amount  expended  during  fiscal  year 1, 369. 06 

July  1,  1901,  balance  unexpended 14,403.40 

July  1,  1901,  outstanding  habilitieB 75.00 

July  1, 1901,  balance  available 14,328.40 


Amount  and  daUofaU  appropriaUcma  for  improving  Hutti^     Harbor  and  Bay,  Oal^omia, 


March  3,  1881 $40,000 

August  2,  1882 40,000 

July  5, 1884 62,500 

Augusts,  1886 75,000 

August  11,  1888 125,000 

September  19,  1890 80,000 

July  13, 1892 150,000 

March  8,  1893 522,000 


March2,  1895 $225,000 

Junell,  1896 225,000 

June4,  1897 350,000 

July  1,  1898 100,000 

March  3,  1899 50,000 

March3,  1899 143,116 

Total 2,187,616 
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CX>MMSECIAL  BTATISTICB. 


The  following  statement  of  the  export  trade  of  Humboldt  Bay,  CalifomiA,  for  the 
year  1900  was  collected  and  supplied  by  Mr.  Geoige  A.  Kellogg,  secretary  of  the 
Hmnboldt  Chamber  of  Commerce: 


Articles. 

Weight 

Value. 

Linnbor ....... t.. ....... t.t x- - 

Tana. 
242,045 
10,962 
4,261 

12.242.520 

751890 

Ml8C«llaiifK>!ifl - 

Tntal. 

267,268 

8,967,205 

In  the  foregoing  lumber  exports  are  included  the  following  colonial  and  foreign 
shipments: 


Ooun^. 

Number 

of 
caigoes. 

Weight 

Value. 

HawilIIap  Ifllands ..,. 

84 
14 
2 

1 
1 

Tant, 

16,874 

18,845 

947 

632 

868 

1158.441 
147,881 

Australia 

Mexico 

9,040 

China.  ..........T-r T r 

6,862 

Oentral  America  .........x--^^^^.-.. ^,-,--^^-^ ^^,,,-,.,.,.,-,-^ 

2,786 

Total 

62 

82,666 

819,620 

The  following  statement  of  the  imports  into  Humboldt  Bay  during  the  year  1900 
was  carefully  estimated  by  the  harbor  commissioners  and  published  by  them: 

Importt, 


Articles. 

Tons. 

Value. 

General  merchandi»»  -  r  -  - .,  ^  ,,-,„,. , ,-,..,,,,_, 

40,607 
2,212 

81.825,815 
69*960 

Miflcenaneons 

Total 

42,819 

1,896,284 

Movement  of  vetsds^  Uynmage^  and  passengers. 


▼essela. 

Sail 
▼easels. 

Total 
▼essela. 

Tonnage. 

Paasengeni 

Arrived 

414 
419 

169 
107 

588 

586 

288,419 
289,769 

8,868 
7,988 

Departed 

Total 

888 

886 

1,169 

478,188 

16,856 

The  following  is  a  statement  of  the  freight  carried  by  the  Pacific  Coast  Steamship 
Company  between  San  Francisco  and  Humboldt  Bay  during  the  year  1900: 

Tons. 

San  Francisco  to  Humboldt  Harbor 20,640 

Humboldt  Harbor  to  San  Frandsoo 85,978 

Total 66,618 
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The  following  is  a  statement  of  the  business  done  by  the  steamer  North  Fork,  ran- 
ning  between  &n  Frandsoo  and  Homboldt  Bay,  during  the  year  1900: 


Received 
at  Hum- 
boldt Bay. 


Deli  vexed 
at  Hum- 
boldt Bay. 


Lnmber Tons.. 

Merchandise do..., 

Passengers Number., 


84,666 
SOO 
627 


8,151 
606 


CbmpoaraHoe  fiorly  ttaiemerU  of  freight  of  Humboldt  Bay,  Ocdiforma, 


Passen- 
gers. 


Freight 


PssBen- 
geis. 


Freight. 


1885 
1886 
1891 
189-2 
189*^ 
1894 


4.196 
4,664 
12,696 
14,664 
15,201 
11.261 


Tmt. 
162,614 
198,607 
522,898 
286,719 
217,541 
186,694 


1895 
1896 
1897 
1898 
1899 
1900 


11,514 
18,262 
14,742 
12,246 
18,858 
16,866 


3bfM. 

226,878 

168,825 

216.611 

210,689 

806,520 

300,087 


UU  10. 


mPROVBMENT  OF  PEARL  HARBOR,  HAWAIL 


Pearl  Harbor  is  situated  on  the  island  of  Oahu,  about  8  miles  west 
of  the  city  of  Honolulu.  It  is  a  safe  and  commodious  harbor,  with 
deep  water,  but  the  entrance  is  obstructed  by  a  bar  about  1,900  feet 
through,  haying  at  low  water  only  about  10  feet  of  water  over  it  at  its 
shoalest  place. 

A  full  description  of  the  harbor  was  printed  as  Senate  Ex.  Doc.  No. 
42,  Fifty-third  Congress,  third  session. 

The  nyer  and  harbor  act  of  March  3, 1899,  provided  as  follows: 

Improving  Pearl  Harbor,  Hawaii,  in  aooordance  with  the  report  submitted  by  Rear- 
Admiral  Walker,  July  eleventh,  eighteen  hundred  and  niuety-four,  and  contained 
in  Senate  Executive  Document  Numbered  Fortv-two,  Fifty-third  Ck>ngre8B,  third 
session:  Ck)mpleting  improvement,  one  hundred  thousand  dollars. 

A  project  for  the  expenditure  of  the  funds' appropriated,  in  accord- 
ance wilJi  the  terms  of  the  acL  was  made  in  October,  1900,  which  pro- 
vided for  bids  being  invited  lor  dred^ng  a  channel  through  the  bar 
to  a  depth  of  80  feet  at  low  water  and  as  wide  as  the  funds  available 
would  permit.  This  project  was  approved  on  December  5,  1900,  and 
proposals  advertised  for.  Bids  were  opened  on  February  27,  1901, 
but  were  all  rejected.  The  work  was  again  advertised,  and  bids 
opened  on  June  24,  1901.  The  lowest  bid  received  was  timt  of  Clark 
and  Henry,  of  Stockton,  Oal.,  at  44^  cents  per  cubic  yard.  The  bids 
were  forwarded  to  the  Department  for  consideration,  but  up  to  the 
end  of  the  fiscal  year  no  contract  had  been  made. 

The  sum  of  $230.49  was  expended  during  the  last  fiscal  year. 
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Money  statement. 

led 

k1  during  fiscal  year  . 

July  1, 1901,  balance  unexpended 09,709.61 


July  1,  1900,  balance  unexpended $100,000.00 

June  30,  1901,  amount  expended  during  fiscal  year 230. 49 


AFPBOPBIATION. 

March  3, 1899 WOO,  000 


UU  XI. 


REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER. 

ING  NAVIGATION. 

REMOVAL  OF  WREOK  OF  MAY  FLINT. 

On  September  8,  1900,  the  iron  ship  May  Flinty  8,576  tons  register, 
laden  with  coal,  collided  with  the  U.  S.  battle  ship  Iowa  and  immedi- 
ately thereafter  sank  in  San  Francisco  Bay,  California,  in  about  60 
feet  of  water,  where  she  was  a  menace  and  serious  danger  to  navigation. 

The  matter  was  reported  to  the  Secretary  of  War  and  on  Cfctober 
10,  1900,  an  arrangement  was  made  with  the  owner  of  the  wreck  by 
which  he  was  to  remove  the  same  to  a  depth  of  35  feet  below  low 
water  free  of  expense  to  the  United  States.  A  bond  for  $20,000  was 
given  for  the  proper  fulfillment  of  the  agreement. 

Most  of  the  coal  in  the  wreck  has  been  removed  by  the  owner  and 
the  vessel  itself  partly  broken  up  and  removed.  It  is  expected  that 
the  work  will  be  completed  in  September  next  without  any  expense 
to  the  United  States  other  than  the  sum  of  $1.34  paid  for  two  tele- 
grams which  passed  between  San  Francisco  and  the  Department  in 
Washington. 


U  U    12. 

EXAMINATION  AND  SURVEY  OF  OAKLAND  HARBOR,  CALIFORNIA. 
[Printed  in  Honae  Doo.  No.  262,  Flfty-flizth  CongreaB,  second  neasion.] 

Ofpiob  op  the  Chief  op  Engineers, 

United  States  Army, 
Washington^  December  27^  1909. 
Sir:  I  have  the  honor  to  submit  herewith  copies  of  reports  dated 
July  26  and  December  19,  1900,  by  Lieut.  Col.  W.  H.  Heuer,  Corps 
of  Engineers,  upon  preliminary  examination  and  survey,  respectively, 
of  Oakland  Harbor,  California,  authorized  by  the  emergency  river  and 
harbor  act  approved  June  6,  1900,  as  follows: 

Oakland  Harbor:  With  a  view  to  the  improvement  of  said  harbor  to  meet  the 
needs  of  present  and  prospective  commerce  from  the  we(«tem  end  of  the  tidal  canal 
to  deep  water  in  San  Francisco  Bay,  including  the  excavation  of  a  tidal  basin. 

Oakland  Harbor  has  been  under  improvement  bv  the  General  Gov- 
ernment since  1874,  and  in  the  opinion  of  the  local  officer  the  locality 
is  worthy  of  further  improvement  on  account  of  the  great  increase  in 
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commerce  since  that  date.  At  present  the  entrance  to  the  harbor  is 
300  feet  wide  and  20  feet  deep  at  low  water.  Alternate  estimates  for 
continuing  the  improvement  of  the  harbor  to  different  depths  and 
widths  have  been  prepared  by  Colonel  Heuer,  as  follows: 

For  a  channel  600  feet  wide  and  20  feet  deep  at  low  water,  from  San  Fran- 
dflco  Bay  to  Fallon  street,  Oakland;  thence  SOO  feet  wide  and  17  feet 
deep  to  the  tidal  baMn;  thence  300  feet  wide  and  12  feet  deep  around  the 
tidal  basin $646,293 

For  a  channel  500  feet  wide  and  25  feet  deejp,  from  San  Francisco  Bay  to 
Fallon  street,  Oakland;  thence  300  feet  wide  and  25  feet  deep  np  to  and  • 
around  the  tidal  basin 1,687,818 

For  a  channel  500  feet  wide  and  25  feet  deep,  from  San  Francisco  Bay  to 
Chestnut  street,  Oakland;  thence  300  feet  wide  and  25  feet  deep  to  Fal- 
lon street;  thence  300  feet  wide  and  17  feet  deep  to  the  tidal  basin; 
thence  300  feet  wide  and  12  feet  deep  around  the  tidal  basin 968, 203 

Each  of  these  estimates  includes  an  item  of  $53,900  for  the  exten- 
sion of  the  south  jetty  660  feet  westward. 

Very  respectfiuly,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.^  Chief  of  Engineers^  • 

if,  8.  Army. 
Hon.  EuHU  KooT, 

Secretary  of  War. 


preuminaby  examination  op  oakland  harbor,  california,  wrrh 
a  view  to  its  improvement  from  the  western  end  of  the 
tidal  canal  to  deep  water  in  san  francisco  bay,  including 
the  excavation  of  tidal  basin. 

United  States  Engineer  Office, 

San  Framdsco^  Cal.^  JtJ/y  26, 1900. 

General:  In  compliance  with  your  instructions  and  in  accordance 
with  the  emergency  river  and  harbor  act  of  June  6,  1900,  the  follow- 
ing report  of  a  preliminary^  examination  of  ''Oakland  Harbor  [Cali- 
forniaj,  with  a  view  to  the  improvement  of  said  harbor  to  meet  the 
needs  of  present  and  prospective  conmaerce  from  the  western  end  of 
the  tidal  canal  to  deep  water  in  San  Francisco  Bav,  including  the 
excavation  of  a  tidal  basin,"  is  respectfully  submittea. 

A  brief  histoiy  of  Oakland  Harbor,  with  a  general  description  of  its 

E resent  condition,  by  Mr.  L.  J.  Le  Conte,  assistant  engineer,  who  has 
een  in  local  charge  of  the  improvement  since  its  beginning,  is 
appended. 

The  harbor,  so  far  as  completed,  is  really  a  development  and  enlarge- 
ment of  San  Antonio  Estuary,  which  was  in  a  marsh  about  3  square 
miles  in  area,  situated  between  the  cities  of  Oakland  and  Alanieda^  in 
which  the  tide  ebbed  and  flowed  in  sufficient  volume  to  maintam  a 
channel  at  its  throat  in  San  Francisco  Bay  having  a  least  depth  of 
about  2  feet  at  low  water,  and  which  in  various  narrow  places  through- 
out its  length  had  depths  as  great  as  20  to  23  feet. 

In  1874,  in  comipliance  with  an  act  of  Congress,  a  Board  of  United 
States  Engineer  Officers  submitted  a  report  with  plan  and  estimate  for 
a  harbor  at  this  locality  estimated  to  cost,  in  round  numbers,  $1,815,000. 
This  Board  recommended  the  construction  of  two  half -tide  jetties,  about 
1,000  feet  apart,  at  the  entrance  to  the  estuary,  to  extend  to  deep  water 
of  San  Francisco  Bay;  then  to  dredge  a  channel  100  feet  wide  and  6 
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feet  deep  at  low  water  between  the  jetties,  to  break  the  hard-surface 
crust  at  the  entrance,  with  the  hope  that  the  increased  tidal  flow  t^ould 
then  widen  and  deepen  the  channel  to  14  feet  or  more  at  low  water; 
then  to  excavate  a  tidal  canal  from  the  upper  end  of  the  estuary  to  San 
Leandro  Bay.  close  the  outlet  of  the  latter  by  a  dam  and  tide  gate,  so 
as  to  divert  tne  ebb  tide  from  this  bay  through  the  tidal  canal  and  estu- 
ary, with  a  view  to  scour  out  a  chaimel  which  was  to  constitute  the 
harbor  proper  to  a  depth  of  20  to  22  feet:  then  to  excavate  a  tidal 
basin  to  a  depth  of  2  feet  in  the  upper  haroor,  so  as  to  obtain  a  lar^e 
tidal  prism  available  for  scour  in  tne  lower  harbor  and  jetty  channel; 
then  at  the  end  of  a  year  or  two,  or  when  the  new  tidal  prisms  have 
done  their  work,  it  would  be  known  what  channel  dredging  would  be 
reouired  to  enable  the  largest  ships  to  enter  the  new  harbor. 

The  report  and  recommendations  of  the  Board  in  full  is  printed  in 
the  Anniud  Report  of  the  Chief  of  Engineers  for  1874,  Part  U,  page 
878  et  seq. 

Work  on  the  jetties  was  begun  in  1874.  They  were  placed  from  700 
to  800  feet  apart,  and  to  prevent  sand  in  storms  rrom  washing  over  and 
obstructing  the  channel  oetween  them  they  had  to  be  raised  to  high- 
water  level.  The  land  for  the  tidal  canal,  which  it  was  expected  would 
be  donated  by  the  city  of  Oakland,  had  to  be  acquired  by  condemna- 
tion proceedings,  which  were  not  completed  until  1884. 

No  natuiul  scour  has  occurred,  and  Oakland  Harbor,  as  it  is  to-day 
and  as  far  as  completed,  consists  of  a  channel  300  feet  wide  and  19,000 
feet  long,  which  nas  been  dredged  throughout  its  entire  length  to  a 
depth  of  20  feet  at  low  water,  and  which  extends  from  deep  water  in 
San  Francisco  Bay  to  Webster  Street  Bridge.  This  deep-water  exca- 
vation covers  an  area  of  about  180  acres.  In  addition  to  the  above 
dredging,  a  tidal  basin  covering  an  area  of  about  300  acres  has  been 
excavatra  to  a  depth  of  2  feet  below  low  water.  In  1892-93  a  chan- 
nel 200  feet  wide,  8  feet  deej),  and  about  6,000  feet  long  was  dredged 
on  the  north  side  of  this  basin.  An  excavation  3,800  feet  long,  400 
feet  wide  (generally),  and  to  a  depth  of  8  feet  below  low  water  was 
made  at  the  western  end  of  the  tidal  canal,  and  one  about  3,000  feet  long 
to  full  widtJi  and  depth  was  made  at  the  eastern  end  of  this  canal.  The 
latter  has  since  refilled.  As  the  tidal  canal  has  never  been  completed, 
tiiere  has  been  no  tidal  flow  from  San  Leandro  Bay  into  Oakland  Harbor. 

The  total  cost  of  the  work  up  to  June  30, 1900,  has  been  $1,944,925, 
and  the  total  amount  appropriated  to  date  has  been  $2,460,000. 

The  commerce  of  Ociklana  Harbor  has  increased  enormously  during 
the  twenty-six  years  in  which  the  harbor  has  been  in  process  of  con- 
struction, as  is  illustrated  by  the  following  tables  of  statistics: 


Tear. 


Tmffle  by  fertieB. 


Paasengen.    Freight 


Traffic  by  yeesela. 


Number.      Freight 


Total 
freight 
earned. 


.1874.. 
1878.. 
1888. 
1890. 
1891. 
1892. 
1896. 
1894.. 
1896.. 
1096.. 
1897.. 
1898.. 
1889.. 


216,240 
200,000 
100,000 
100,000 
96,000 
606,126 
664,962 
886,868 
249,848 
248,160 
226,068 
186,860 


Ibfif. 
60,000 

129,000 
1,876,636 
1,926,957 
2,269,086 
2,202,170 
2,142,460 
2,119,267 
2,188.908 
2,181,401 
2,288,171 
1,874,646 
1,890,249 


1,415 
1,085 
1,884 
2,153 
2,810 
2,277 
1,686 
1,741 
1,966 
1,946 
1.862 
1,606 
1,660 


Ibfif. 
94,800 
211,627 
296,962 
898,478 
487,928 
488,011 
806,860 
809,860 
248,788 
866,066 
840,660 
414,840 
868,966 


Tom. 
154.800 
840,627 
2,172,667 
2,819.486 
2,697,000 
2,685,181 
2,449,820 
2,428»617 
2,488,696 
2,497,669 

^789,886 
8»  864. 216 


Digitized  by  VjOOQIC 


APPENDIX   U  U — ^BEPOBT   OP  LIEUT.  OOL.  HEUEB.         8437 

It  will  thus  be  seen  that  commerce  entering  and  leaving  the  harbor 
has  increased  from  154,000  tons  in  1874  to  aoout  three  and  a  quarter 
million  tons  in  the  calendar  year  1899,  or  fully  twentyfold.  It  is  also 
observed  that  about  89  per  cent  of  the  above,  and  of  which  the  greater 
poi-tion  is  ti-anscontinental  freight,  is  carried  by  ferryboats  drawing 
about  12  feet,  more  or  less,  of  water;  the  other  11  per  cent,  amounting 
to  about  864,000  tons,  was  carried  on  1,660  vesseLs,  or  an  avera^  c3 
about  218  tons  per  vessel.  It  is  known,  however,  that  some  of  uiese 
vessels  carried  and  delivered  upward  of  2,000  tons  of  coal  each;  and 
a  very  great  number  of  large  vessels,  which  could  not  enter  the  har- 
bor, had  to  discharge  at  what  is  known  as  the  Long  Wharf,  which  is 
about  2  miles  in  length,  and  extends  from  the  Oakland  shore  into  deep 
water  of  San  Francisco  Bay. 

The  San  Francisco  Chronicle  of  July  22,  in  an  article  on  Oakland 
Harbor,  stated  that  since  January  1.  1900,  107  vessels  from  foreign 
countries,  including  the  Hawaiian  Islands,  had  docked  at  OakUmd,  of 
which  number  87  (focked  at  Long  Wharf,  the  other  20  at  docks  inside 
Oakland  Harbor.  These  vessels  are  reported  to  have  landed  929,580 
bags  of  sugar,  mostly  destined  for  the  East,  and  58^841  tons  of  coal. 
The  duty  on  the  coal  amounted  to  nearly  $89,000. 

Oakland  papers  state  that  all  shipping  men  agree  that  a  channel 
having  a  least  depth  of  25  feet  at  low  water  is  absolutely  necessary  to 
permit  wheat  ships,  colliers,  and  other  large  vessels  to  use  Oakland 
ilarbor.  It  is  also  reported  and  claimed  that,  owing  to  the  enormous 
increase  in  shipping  arriving  at  San  Francisco  Bay  and  the  present 
alleged  inadequate  wharf  facilities  there,  Oakland  Harbor  must  be 
further  improved  to  acconmiodate  such  vessels  as  require  quick  dispatch 
and  can  not  find  wharf  room  at  San  Francisco. 

At  all  events,  while  the  harbor  planned  by  the  Board  of  1874, 
excepting  the  tidal  canal,  is  essentudly  completed,  it  is  too  small  in 
deptn,  width,  and  length  to  accommodate  the  large  class  of  vessels  at 
present  engaged  in  commerce. 

With  a  view  to  ascertain  what  additional  improvements  were  neces- 
sary, a  circular  letter  was  prepared  and  sent  to  the  Board  of  Trade  of 
Oakland  and  to  prominent  merchants  engaged  in  shipping,  requesting 
them  to  give  their  views  as  to  the  requirements  of  Oakland  Harbor  to 
meet  the  present  and  prospective  needs  of  commerce.  Only  two 
replies  have  thus  far  been  received,  copies  of  which  are  appended. 

Attention  is  especially  invited  to  the  letter  of  Mr.  John  L«.  Howard, 
who  believes  that  the  channel  or  harbor  proper,  extending  from  the 
east  end  of  the  jetties  up  to  Fallon  street  (a  length  of  about  2  miles) 
should  be  made  about  250  feet  wider,  so  as  to  embrace  the  whole  water 
front  of  Oakland,  and  to  have  a  least  depth  of  20  feet  at  low  water,  on 
completion  of  which  it  will  meet  the  present  needs  of  commerce  and 
the  prospective  needs  for  at  least  a  generation  to  come. 

About  one-half  mile  in  length  of  the  2  miles  above  referred  to, 
between  the  pierhead  line  and  the  existing  channel,  has  already  been 
dredged  to  a  depth  of  20  feet  or  more  at  private  expense  by  the  owners 
of  the  wharves,  and  projects  heretofore  made  contemplated  that  all 
wharf  owners  would  oredge  a  channel  between  their  wharves  and  the 
existing  channel.  As  the  wharves  are  not  continuous  along  the  pier- 
head line,  and  as  all  wharf  owners  have  not  dredged  from  wharf  to 
channel,  the  cuts  already  made  will  probably  not  hd  self -maintaining. 

It  is  conceded  that  large  vessels  can  not  turn  in  a  channel  only  800 
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feet  in  width.  A  500-foot  wide  channel  is  believed  to  be  necessary  for 
this  harbor.  Practically  all  the  commerce  of  the  harbor  is  handled  on 
the  Oakland  side  of  the  channel,  but  as  the  pierhead  lines  on  the  Oak< 
land  and  Alameda  sides  are  reasonably  parallel  to  each  other  and 
about  750  feet  apart,  with  the  harbor  or  channel  midway  between 
them,  there  is  practically  as  much  room  for  development  for  wharves, 
warehouses,  shipyards,  manufacturing  establishments,  and  industries 
of  all  kinds  on  tne  south  or  Alameda  side  as  there  is  on  the  Oakland 
side.  On  account  of  the  hardpan  underlying  the  softer  material  on 
the  Oakland  side,  while  none  is  known  to  exist  on  the  Alameda  side, 
it  will  cost  the  Government  much  less  to  excavate  a  500-foot  wide 
channel  by  making  cuts  of  equal  width  on  each  side  of  the  present  cut 
than  to  make  the  whole  cut  on  the  Oakland  side. 

If  it  was  contemplated  to  make  a  channel  750  feet  wide,  extending 
from  pierhead  line  on  the  Oakland  side  to  the  corresponding  line  on 
the  Alameda  side,  it  might  then  be  proper  to  make  tne  first  cut  for 
increased  width  on  the  Oakland  side.  All  wharves  on  both  sides  of 
the  harbor  are  held  in  private,  corporate,  or  municipal  ownership,  and 
the  owners  desire  or  expect  to  receive  a  revenue  from  the  same.  It 
would  therefore  seem  reasonable  and  proper  that  if  the  Government 
expends  millions  of  doUara  to  excavate  a  cnannel  or  harbor  500  feet  in 
width  and  about  4  miles*  in  length  owners  of  wharves  ought  to  be 
expected  to  spend  a  few  thousand  dollars  to  connect  the  harbor  with 
their  wharves,  especially  when  the  edge  of  the  channel  is  only  about 
125  feet  distant,  more  or  less,  from  the  whaiTes. 

Former  officers  in  charge  of  this  work  have  recommended  increas- 
ing the  width  of  the  channel  between  the  jetties  to  500  feet,  but  have 
not  recommended  an  increase  of  width  in  the  harbor  proper,  probably 
because  they  believed  wharf  owners  would,  at  private  expense,  increase 
the  width  to  reach  their  wharves.  As  nearly  all  large  vessels  entering 
or  leaving  the  harbor  either  tow  or  steam  in  and  out,  300  feet  wide 
might  be  wide  enough  for  the  present  requirements  of  commerce;  but 
as  the  jetty  channel  is  over  2  miles  in  length  accident  in  this  channel 
might  Mock  all  the  commerce  of  the  port. 

ft  is  believed  that  a  channel  500  feet  wide  from  San  Francisco  Bay 
to  Fallon  street,  Oakland,  is  necessary  and  advisable.  In  addition  to 
the  above,  the  south  jetty  will  probably  have  to  be  extended  farther 
into  San  Francisco  Bay  to  prevent  shoaling  at  the  outer  end  of  the 
jetty  channel.  From  Fallon  street  to  the  basin  a  channel  17  feet  deep 
at  low  water,  300  feet  wide,  and  all  around  the  tidal  basin  a  channel 
300  feet  wide  and  12  feet  deep  at  low  water  should  be  made.  This  will 
give  direction  to  the  tidal  flow  and  probably  aid  in  maintaining  depth 
m  the  harbor  below;  besides,  it  will  give  access  to  a  large  part  of  Ala- 
meda on  the  south  side  of  the  tidal  basin,  which  as  yet  has  derived  but 
little  benefit  from  the  improvement. 

The  tidal  basin  proper,  covering  an  area  of  about  300  acres,  was 
excavated  to  a  deptn  ot  2  feet  below  low  water  to  increase  the  volume 
of  tide  with  a  view  to  maintain  depths  in  the  harbor  below.  The 
deepening  of  this  basin  throughout  would  furnish  a  magnificent  inner 
harbor  for  vessels  to  lay  up  in,  but  would  be  expensive,  and  as  there 
is  plenty  of  room  in  San  Francisco  Bay  for  vessels  lying  at  anchor 
dredging  tiie  tidal  basin  of  Oakland  Harbor  is  not  recommended. 

It  may  be  necessary  eventually  to  make  a  channel  25  feet  deep  at  low 
water  throughout  Oakland  Harbor.     On  account  of  its  great  mcrease 
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in  commerce  it  is  worthy  of  further  improyement.  Surveys  and  bor- 
ings will  be  required  to  estimate  the  cost  of  any  improvement  which 
may  be  recommended.  Funds  from  the  appropriation  for  "improving 
harbor  at  Oakland,  CaL,"  are  available  for  the  survey. 

Oakland  is  a  subport  of  entxy  and  has  a  population  estimated  at 
76,000. 
Bespectf  ully  submitted. 

W.  H.  Hexter, 
Lievi.  Col.  J  Corps  of  Engitieers. 
Brig.  Gen.  John  M.  Wimon, 

Chief  of  Engineers^  0.  S.  A* 

[FixBt  Indorsement] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
Augvst  S^  1900. 
Respectfully  submitted  to  the  Secretary  of  War. 
This  is  a  report  upon  preliminary  examination  of  Oaklan^  Harbor, 
CalifoiTiia,  required  by  tne  emergency  river  and  harbor  act  of  June  6, 
1900  (full  text  of  item  quoted  within). 

On  account  of  the  great  increase  that  has  taken  place  in  the  commerce 
of  the  harbor  the  local  officer  is  of  opinion  that  the  locality  is  worthy  of 
improvement,  and  I  recommend  that  a  survey  be  made  and  the  cost 
of  miprovement  be  estimated,  the  expenses  of  the  work  to  be  paid  from 
the  appropriation  for  improving  the  harbor. 

John  M.  Wiuson, 
Brig,  Gen.y  Chief  of  Enmneers^ 

if.  8.  Army. 

[Second  indorsement] 

War  Department, 

Augvst  6, 1900. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

EuHU  Root, 

Secretary  of  Wa/r. 


beport  of  mb.  l.  j.  lb  oonte,  a88iotant  enqinbeb. 

Unitbd  Statbb  Enoinber  Officb, 

San  Francisco,  OaL,  July  20,  1900, 

Sib:  Your  written  instructionB,  dated  July  11,  1900,  incloflin^  a  copy  of  the  emer- 
gency river  and  harbor  act  of  Conffreas  of  June  6,  1900,  requiring  a  "preliminary 
examination  to  be  made  of  Oakland  Harbor,  California,  with  a  view  to  tne  improve- 
ment of  said  harbor  to  meet  the  needs  of  present  and  prospectiye  commercu  from  the 
western  end  of  the  tidal  canal  to  deep  water  in  San  Francisco  Bay,  including  the 
excavation  of  a  tidal  basin,"  and  callmg  upon  me  to  make  a  suitable  examination 
and  report  in  conformity  therewith,  are  received. 

In  compliance  with  your  request  I  have  now  the  honor  to  submit  the  following 
report: 

OBIGIN  OF  THB  WOBK. 

A  Board  of  Officers  was  constituted  by  Special  Orders,  No.  32,  headquarters  Corps 
of  Engineers,  Washington,  D.  C,  March  24,  1873,  to  wit: 

'*3.  A  Board  of  Officers  of  the  Corps  of  Engineers,  to  consist  of  Lieut  CoL  B.  S. 
Alexander,  Lieut  Col.  0.  S.  Stewart,  and  Maj.  G.  H.  Mendell,  is  hereby  constituted  for 
the  purpose  of  making  the  examination  and  survey  and  plan  of  harbor  at  San  Antonio 
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Creek,  Califonua,  provided  for  in  section  2  of  the  act  making  appropriation  for  rivers 
and  harbors,  approved  March  3, 1873." 

The  Board,  after  due  deliberation,  handed  in  their  report,  dated  Febniary  16, 1874, 
and  recommended  a  project,  with  plans  and  estimates  for  a  commercial  harbor.  The 
scheme  for  improvement  indaded  the  following  works: 

First  To  bmld  two  parallel  half -tide  stone  jetties  11,000  feet  long,  the  channel  way 
between  them  1,000  feet  wide,  subject  to  subsequent  contraction  by  spur  dikes,  if  found 
necessary  or  advisable;  also,  to  dredge  a  channel  between  the  jetties  100  feet  wide  and 
6  feet  deep  at  low  water;  a  low- water  depth  of  18  to  20  feet  was  expected  to  be  devel- 
oped by  natural  scour. 

Second.  The  harbor  proper  between  the  jetties  and  the  tidal  basin.  No  work  was 
contemplated  ia  this  division  of  the  improvement,  the  presumption  being  that  ample 
depth  for  commercial  purposes  would  be  obtainea  by  natural  tidal  scour,  free  from 
cost  and  expense. 

Third.  The  excavation  of  a  tidal  basin  in  the  upper  harbor  to  a  uniform  depth  of 
2  feet  at  low  water,  mi^ng  its  entire  prism  available  for  scour  in  the  lower  harbor 
and  jetty  channel. 

But  to  insure  ample  tidal  scour,  and  at  the  same  time  make  and  maintain  adequate 
depths  of  water  in  the  channels  for  commercial  purposes,  the  Board  proposed,  in 
adoition,  the  construction  of  a  tidal  canal,  connecting  San  Leandro  and  San  Antonio 
estuaries,  the  natural  ebb  and  flow  through  the  cantu  to  be  controlled  by  a  suitable 
dam,  situated  at  the  mouth  of  San  Leuiaro  Bay.  with  automatic  tide  gates  thereon. 
By  this  device  they  expected  to  double  the  natural  tidal  prism  of  San  Antonio  Estuary, 
and  the  scour  thus  induced  would  obviate  a  lar^  amount  of  primary  dredging  and 
do  away  with  the  necessity  of  constant  dredging  in  the  future. 

The  order  of  work  recommended  was  as  follows: 

First.  Construct  the  two  half-tide  jetties  and  dredge  the  100-foot  channel  6  feet 
deep  at  low  water;  then — 

Se(H>n(].  Excavate  the  canal  between  San  Antonio  Estuary  and  San  Leandro  Bay; 

Third.  Construct  the  dam  at  the  mouth  of  San  Leandro  Bay. 

Fourth.  Excavate  the  tidal  basin. 

Then,  after  the  expiration  of  one  or  two  years,  or  when  the  new  tidal  prisms  have 
done  their  work,  one  vnll  know  what  channel  dredging  will  be  necessary  to  enable 
the  lai^est  ships  to  enter  the  new  harbor. 

This  plan  was  apparentiy  adopted  July  10,  1874,  and  the  work  of  improvement 
transferred  to  Maj.  6.  H.  Mendell  by  letter  of  even  date,  and  calling  upon  him  for  a 
project  for  the  expenditure  of  the  met  appropriation,  made  by  Congress  June  23, 1874. 

Congress  has  continued  to  make  appropriations  as  follows: 

June  23, 1874 $100,000 

March3,1875 100,000 

August  14, 1876 76,000 

June  18, 1878 80,000 

March3,1879 60,000 

June  14,1880 60,000 

March3,1881 60,000 

August  2, 1882 200,000 

July  6, 1884 130,600 

August  5, 1886 60,000 

August  11, 1888 360,000 


September  19, 1890 $260,000 

July  13,1892 160,000 

August  18, 1894 100,000 

June  3,1896 20,000 

June  4, 1897 200,000 

July  1,1898 133,000 

March3,1899 133,000 

June  6, 1900 180,000 

Total 2,460,600 


All  work  has  generally  been  done  by  contract  As  work  progressed  year  by  yjear 
many  expectations  were  not  realized,  and  as  a  result  the  details  of  the  onginal  project 
were  greatly  modified  to  meet  new  conditions.  This  was  done  from  time  to  time  as 
annual  projects  were  submitted  and  approved. 

The  present  condition  of  the  harbor  works  may  be  de8crit)ed  as  follows: 

First.  Two  slightiy  converging  high-tide  jetties  extending  from  the  shore  line  to 
12-foot  water  at  low  tide  in  San  Francisco  Bay.  The  north  jetty  is  9,600  feet  lonff, 
the  south  jetty  12,000  feet  long.  The  width  of  the  jetty  channel  at  the  inner  end  is 
800  feet  and  at  the  outer  end  730  feet  near  the  mouth. 

Second.  A  channel  20  feet  deep  at  low  water,  300  feet  wide  on  the  bottoin.  has  been 
dred^  from  San  Francisco  Bay  to  Webster  Street  Bridge,  a  distance  of  19,000  feet 
Practically  speaking,  no  work  has  been  done  between  the  Webster  Street  Bridge  and 
the  tidal  oasin,  a  distance  of  6,500  feet 

Third.  A  laige  amoimt  of  dredging  work  has  been  done  in  the  tidal  basin,  oov* 
ering  the  entire  natural  basin  and  including  the  removal  of  a  laige  marshy  island  and 
several  projecting  points  of  marsh  land,  all  of  which  were  granted  by  the  owners 
free  of  expense.  Tne  basin  embraces  something  over  800  acres.  The  depth  obtained 
on  completion  of  work  was  2  feet  at  low  water. 
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On  the  north  side  of  the  basin  a  channel  haa  been  dredged  5,000  feet  long,  200  feet 
wide,  and  8  feet  deep  at  low  water. 

The  above  description  includes  everything  done  on  the  harbor  works  np  to  the 
west  end  of  the  canal.  This  work,  with  the  exception  of  the  tidal  canal,  the  Dridges 
at  High  street  and  Froitvale  avenue  (both  the  lader  now  in  process  of  erection),  the 
dam  and  tide  gates  at  the  entrance  to  San  Leandro  Bay,  essentially  completes  the 
project  as  recommended  by  the  Board  of  1873. 

The  amount  expended  on  the  work  up  to  June  90, 1900,  was  11,944,925.98. 

In  reply  to  your  query,  "  What  do  you  think  is  required  in  the  way  of  additional 
improvement  between  the  west  end  of  the  tidal  canal  and  deep  water  of  San  Fran- 
cisco Bay  to  meet  the  needs  of  present  and  ^rosi>ective  commerce?"  I  would  say 
that  I  am  of  the  opinion  that  the  following  itemized  statement  embraces  all  the 
additional  improvements  required  to  make  Oakland  a  safe  and  commodious  harbor 
for  modem  vessels: 

First  A  further  extension  of  the  south  jetty  into  San  Francisco  Bay,  amounting  to 
550  feet,  will  be  necessary. 

Second.  The  present  w-toot  channel,  extending  from  deep  water  in  San  Francisco 
Bay  up  to  Webster  Street  Bridse^  should  be  widened  to  500  feet  and  deepened  to  25 
feet  at  low  water,  and  extendea  m  length  easterly  past  the  bridges  as  uur  as  Fallon 
street    This  would  embrace  the  city  front  of  Oakland  proper. 

East  of  Fallon  street  the  deep-water  channel  should  be  continued,  having  a  width 
of  300  feet  and  depth  of  25  feet  at  low  water^  for  a  distance  of  about  2,500  feet  to  a 
point  where  it  meets  the  tidal  basin.  East  of  this  point  the  necessities  of  commerce 
require  the  construction  of  two  channels,  one  skirting  alons  the  city  front  of  Brook- 
lyn and  the  other  along  the  Alameda  frontage.  Both  of  tnese  channels  should  be 
300  feet  wide  and  25  feet  deep  at  low  water,  and  should  extend  easterly  and  finally 
unite  at  the  west  end  of  the  tidal  canaL 

Third.  That  portion  of  the  tidal  basin  which  is  encircled  by  the  above-mentioned 
channels  should  be  deepened  about  3  feet,  thus  making  a  uniform  depth  of  5  feet  at 
low  water.  The  tidal  basin  has,  of  course,  already  received  its  full  development  as 
r^rds  tidal  prism,  but  it  is  laigelv  used  now  as  a  winter  harbor  to  accommodate 
whalers  and  fiu'  sealers,  who  habitually  lay  up  during  the  winter  months. 

To  deepen  the  basin  3  feet  would  not  cost  much,  and  when  completed  will 
undoubtedly  be  of  great  benefit  to  certain  classes  of  vessels. 

FINAL  RKMARya 

The  above  outline  of  additional  improvements  desirable  will  certainly  entail  the 
expenditure  of  a  large  amount  of  money,  and  the  question  naturally  arises  whether 
or  not  the  local  commercial  interests,  botn  present  and  prospective,  justify  the  outia^. 
In  this  connection  we  have  as  an  object  lesson  the  annual  freif2:ht  movement  in  tms 
harbor  previous  to  improvement,  viz,  154,300  tons,  as  compared  with  the  annual 
freight  movement  during  the  past  year,  1900,  viz,  3,254,215  tons.  The  total  amount 
expended  on  the  works  up  to  June  30, 1900,  was  $1,944,925.98,  showing  an  increased 
annual  tonnajje  movement  of  1.60  tons  for  each  and  every  dollar  spent  on  the  har- 
bor works.  Few  harbors  can  show  a  better  record. 
Respectfully  submitted. 

L.  J.  LbOontb,  0.  E.; 

As»isUmi  Engmeer. 
lieut  Col.  W.  H.  Hbueb, 

Corpt  of  Engmeen^  R  8.  A, 


lbtteb  of  mb.  john  l.  howard. 

Thb  Pacific  Coaot  Compant, 

San  FrancMCOf  Col.,  Junetty  1900. 

DBAS  Sib:  In  answer  to  your  letter  of  June  20, 1  give  you  an  opinion  based  upon 
experience  and  observation  with  the  water  front  of  the  aty  of  Oakland  during  the 
past  twenty  years,  and  it  is  from  a  commerdal  and  not  from  an  engineering  pomt  of 
view. 

The  present  condition  is  that  the  Government  has  completed  a  channel  20  feet  in 
depth  at  low  tide  and  300  feet  in  width  from  a  point  in  San  Frandsoo  Bay,  and  extend- 
ing  eastwaidly  between  the  training  walls  and  along  the  Oakland  water  front  tp 
Abater  Street  Bridge. 
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Beyond  this  bridge  to  Alice  street  the  channel  is  not  so  deep»  and  to  the  eastwaid 
beyond  Alice  street  the  mid-channel  is  so  shallow  as  to  be  practically  nseless  for  com- 
mercial purposes.  Between  Alice  and  Fallon  streets  the  owner  of  the  shore  property 
has  made  it  available  by  digging  a  ditch  200  feet  in  width  to  admit  deep-water  ships 
at  his  wharf.  Fallon  street  may  therefore  be  considered  the  present  eastern  limit  of 
commerce. 

I  do  not  know  whether  additional  dredgine  westward  from  the  western  end  of  the 
tidal  canal  is  an  engineering  necessity  for  the  completion  of  the  purpose  for  which 
the  canal  is  being  built,  but  if  it  is  not,  then  the  question  would  seem  to  resolve 
itself  into  the  best  application  of  governmental  appropriations  to  meet  the  commer- 
cial needs  of  Oakland. 

From  the  eastern  end  of  the  training  walls  to  Fallon  street  the  Oakland  water  front 
is  approximately  2  miles  in  length,  and  nearly  all  of  this  is  absolutely  valueless  for 
deep-water  shippine,  because  between  the  upper  edge  of  the  present  channel  and  the 
pierhead  line  the  distance  is  about  250  feet.  At  the  pierhead  line  the  bottom  is 
bare  at  low  tide.  It  therefore  follows  that  until  this  bank  be  cut  away  along  the 
length  of  Oakland  water  front  the  city  can  not  avail  itself  of  the  present  channel,  to 
say  nothing  of  a  deeper  one.  As  the  matters  present  themselves  to  me  in  the  order 
of  their  importance,  and  considering  the  intervals  that  elapse  between  appropriations, 
the  needs  are,  viz: 

1.  To  widen  the  channel  between  the  limits  above  referred  to  so  that  in  front  of 
the  cit^  there  shall  be  a  basin  extending  outward  550  feet  in  width  from  the  pier- 
head Ime  (including  t^e  present  channel),  and  of  a  uniform  depth  of  20  feet  at  low 
tide.  This  would  give  the  greatest  relief  in  the  shortest  time  to  the  largest  number 
of  interests,  and  it  will  take  a  long  period  for  Oakland  to  tax  the  capacity  of  its 
wharf  fronts^  when  so  improved. 

2.  If  the  city  rises  to  her  commercial  opportunities,  then  in  order  to  accommodate 
the  increasing  size  of  ocean-going  vessels  the  channel  from  the  bay  to  the  foot  of 
Fallon  street,  and  including  the  area  between  the  present  channel  and  the  Oakland 
pierhead  line,  should  be  deepened  to  25  to  30  feet  at  low  tide. 

3.  After  the  accomplishment  of  these  immediatelv  necessary  matters,  then  atten- 
tion miffht  be  devoted  to  the  easterly  extension  of  the  channel. 

I  think  it  self-evident  that  if  the  Oakland  water  front  were  now  deepened  from  the 
pierhead  line  outward  to  a  uniform  depth  of  20  feet  at  low  tide,  a  landlocked  harbor 
would  be  created  without  an  equal  on  the  Pacific  coast,  and,  in  so  far  as  the  prospective 
needs  of  commerce  are  concerned,  this  2  miles  of  frontage  so  made  available  wul  com- 
pletely settle  the  question  for  at  least  a  generation. 
Yours,  truly, 

John  L.  Uowabd. 
lieut  Col.  W.  H.  Hbubr, 

Engineer  CorpB,  U.  8.  A. 


LETTER  OF  MESSRS.   BALrOtJR,  OTTTHBIB  A  00. 

Ran  Francisco,  Cal.,  June  iS,  1900. 
Dear  Sir:  We  are  in  receipt  of  your  favor  of  the  20th  instant,  and  bee  to  state  that 
Mr.  John  L.  Howard  informs  us  he  received  a  similar  communication  from  you  and 
has  show^n  us  his  reply,  which  deals  so  fully  with  the  case  that  we  entirely  indorse 
his  conclusions,  which  we  trust  will  receive  vour  favorable  recommendation. 

The  improvements  we  have  made  on  Oasland  Creek  are  with  the  view  of  dis- 
charging and  loading  vessels  with  a  dn^  of  up  to  23  feet,  but  as  it  is  essential 
they  should  always  lie  afloat  you  will  doubtless  realize  the  importance  of  deepening 
the  channel  to  not  less  than  25  feet  at  low  water.  At  present  large,  vessels  must  be 
lightened  before  they  can  safely  enter  the  channel,  which  involves  a  heavy  expense 
and  is  a  drawback  to  the  expansion  of  commerce  in  Oakland  Harbor. 
Yours,  truly, 

Balfoub,  Guthrie  &  Co. 
lieut  Col.  W.  H.  Hbuer,  U.  8.  A. 
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LBTTER  OF  OAKLAND  BOABD  OF  TRADfl. 

Oakland,  Gal.,  July  SOy  1900. 

Dear  Sir:  In  response  to  your  communication  of  Jime  6,  1900,  concerning  pro- 
posed "examination  and  report  of  Oakland  Harbor,  with  a  view  to  the  improvement 
of  the  same,  etc.,''  the  Oakland  Board  of  Trade  would  respectfully  submit  for  your 
consideration  the  following  recommendations  and  suggestions: 

In  furtherance  of  the  projected  improvement  we  deem  the  following  to  be  desira- 
ble and  necessary. in  the  order  mentioned: 

First.  Cleaning  out  of  the  main  channel  adjacent  to  and  below  the  bridges,  where 
shoaled  b}r  slides  or  other  accumulation,  so  as  to  furnish  the  full  20  feet  at  low 
tide.  This  is  immediately  necessary  in  order  to  get  the  benefit  of  the  dredging 
already  done;  is  a  work  of  no  magnitude,  but  of  great  importance. 

Second.  The  deepening  of  the  main  channel  from  the  bay  to  the  mouth  of  Brook- 
Ivn  Basin  to  25  feet  at  low  tide,  thus  permitting  deep-water  vessels  to  enter  and 
depart  with  full  cai^goes  and  also  accommodating  the  rapidly  growing  commerce  of  the 
Pacific.  At  present  ships  can  partially  load,  and  incoming  vessels  are  compelled  to 
lighter. 

Third.  Deepening  to  15  feet  at  low  tide  of  the  channel  dredged  by  Colonel  Mendell 
in  front  of  East  Oakland  and  also  continuing  the  same  to  the  mouth  of  tidal 
canal  at  a  depth  sufiicient  to  accommodate  the  flow  of  water  from  the  canal,  and  thus 
prevent  the  sluicing  of  the  mud  in  Brooklyn  Basin  down  into  the  main  channel  to 
the  detriment  of  work  already  done. 

Fourth.  Widening  of  the  main  channel  at  points  necessary  to  permit  the  turning 
of  large  vessels.  This  is  necessary,  as  vessels  at  present  are  oftentimes  compelled  to 
be  towed  out  stem  firsts  exposing  them  in  the  long  tow  in  the  narrow  channel  to  the 
winds,  especially  when  they  are  light  and  high  out  of  the  water. 

Fifth.  The  completion  of  the  deepening  to  30  feet  at  low  tide  of  the  main  channel 
from  San  FranciFCo  Bay  to  the  Brooklyn  Basin  and  the  widening  of  same.  This  is 
made  necessary  by  the  constantly  increasing  depth  and  length  oi  vessels. 

Sixth.  The  aredging  of  the  Brooklyn  Basin. 

We  would  also  recommend  the  readjustment  of  pierhead  lines  where  circumstances 
will  permit,  so  as  to  furnish  greater  length  of  piers  to  accommodate  the  constantly 
incrt»a8ing  length  of  vessels  of  modem  constmction. 

Also  that  some  dredging  be  done  in  San  Leandro  Bay,  adjacent  to  the  entrance  to 
tidal  canal,  to  prevent  the  passage  of  mud  into  the  canal. 

Also  the  diversion  of  San  Leandro  Creek  directly  into  San  Francisco  Bay,  thereby 
reducing  the  debris  and  accumulation  of  mud  in  said  San  Leandro  Bay.  This  can 
easily  be  accomplished  at  a  point  in  section  28,  township  2  south,  range  3  west. 

We  would  also  suggest  that  the  report  include  a  recommendation  that  the  work 
be  done  under  continuing-contract  plan  as  being  most  expedient  and  economical. 

Respectfully  submitted. 

Oakland  Board  of  Tradb, 
E.  W.  Mabbton,  President, 
Cragib  Sharp,  Secretary. 

CoL  W.  H.  Hbubr, 

Corps  of  Engineer$,  U.  8.  A, 


LETTER  OF  MR.  E.  C.  SBBRIONB. 

Oakland,  Cal.,  July  SO,  1900. 

Dear  Sir:  Referring  to  the  recommendation  made  by  the  Oakland  Board  of  Trade 
relating  to  the  diversion  of  the  waters  of  San  Leandro  Creek  into  San  Francisco  Bay, 
I  beg  herewith  to  submit  a  tracing^  taken  from  Allardt's  original  survey  of  tide  lands, 
1868  and  1870,  showing  the  point  referred  to,  where  the  cieek  approaches  very  near 
to  tide  waters  of  San  Francisco  Bay. 

The  question  of  adiniHsibility  and  desirability  of  making  any  changes  in  either  pier- 
head or  bulkhead  lina^,  to  which  reference  was  made  in  this  committee  report,  is  a 
matter  which  may  in  Home  places  involve  important  engineering  problems.  Con- 
clusions, therefore,  should  be  determined  solely  in  accordance  with  the  judgment  of 
the  commission  and  be  based  upon  their  effect  upon  entire  harbor  plan. 

In  the  presentation  of  this  subject  to  the  committee  I  personally  had  in  view  the 
appropriateness  of  its  applicability  to  portions  of  Brooklyn  Baedn  where  there  would 
appear  to  be  no  piobable  engineering  objections. 


^  Not  printed. 
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1  would  therefore  respectfall^r  call  your  attention  to  the  desirability  of  providing 
for  longer  piers  in  BrooKlyn  Basin  where  practicable  and  not  in  conflict  with  the  gen- 
eral plan,  as  such  action  will  without  doubt  add  greatly  to  the  value  and  extent  of 
shipping  accommodations  in  this  locality. 

The  location  of  the  line  of  the  present  channel  in  front  of  East  Oakland  by  Colonel 
Mendell  would  seem  to  have  been  made  largely  with  reference  to  the  then  existing 
natural  cliannel,  as  well  as  the  limited  character  of  the  improvement  contemplated 
in  front  of  East  Oakland,  which  apparently  treated  the  basin  principally  as  a  tidal 
prism. 

The  dredging  out  of  the  point  of  marsh  land  which  originally  existed  in  the  basin, 
and  the  present  contemplated  further  improvement  of  the  Brooklyn  Basin  and  chan- 
nel, would  seem  to  permit  the  consideration  of  the  extension  of  the  pierhead  lines 
with  apparently  little  or  no  ground  for  objection.  Such  extension  would  in  fact 
relieve  the  Government  of  cost  of  dred^g  an  area  equal  to  that  covered  by  the 
extension.  For  instance,  between  Twelfth  and  Eicchteenth  avenues  the  location  of 
the  railroad  right  of  way  is  so  near  the  bulkhead  nne  as  to  greatly  restrict  the  area 
inside  the  bulkhead,  especially  when  it  is  considered  that  a  street  or  driveway  on  the 
south  side  of  the  railroad  track  and  parallel  thereto  will  be  necessary  for  the  accom- 
modation of  traffic;  this  right  of  way  and  street  way  preventing  tne  deepening  of 
slips  by  extending  them  inland  from  the  bolkhead,  as  may  be  practicable  in  some 
other  portions  of  the  basin. 

Respectfully  submitted. 

R  C.  Sessions. 

Col.  W.  H.  Heueb. 


LETTER  OF  MR.  EDSON  F.  ADAMS. 

Oakland,  Cal.,  Auffua  /,  1900, 

Dear  Sib:  I  have  delayed  replying  to  your  communication  of  June  20,  in  order  to 
discuss  the  matters  with  members  of  the  committee  of  the  Oakland  Board  of  Trade, 
of  which  I  am  a  member. 

I  now  respectfully  make  the  following  soggestions,  and  consider  them  of  impor- 
tance in  the  order  named: 

First  Cleaning  out  the  20-foot  channel  from  the  bay  of  San  Frandsoo,  where 
shoaled  by  slides  or  other  causes,  to  the  Webster  Street  Bridge,  and  extendinff  tiie 
same  to  Fallon  street  if  produced  southerly.  This  will  ^ve  the  full  benefit  c3  the 
work  already  completed.  A  large  portion  of  the  shipping  business  is  at  present 
done  above  tne  brioges,  and  for  that  reason  the  channel  should  be  extended. 

Second.  The  deepening  of  main  channel  from  the  bay  to  the  mouth  of  Brooklyn 
Basin  to  25  feet  at  low  tide,  thus  permitting  deep-water  vessels  to  enter  and  depart 
with  full  cargoes,  and  also  accommodating  the  rapidly  growing  commeroe  of  the 
Pacific.  At  present  ships  can  but  partially  load,  ana  incoming  vessels  are  compelled 
to  lighter. 

Third.  Deepening  to  16  feet  at  low  tide  of  the  channel  dredged  by  Colonel  Men- 
dell in  front  of  East  Oakland,  and  also  in  case  of  completion  of  tidal  canal,  said 
channel  should  be  continued  to  mouth  of  the  tidal  canal  at  a  depth  sufficient  to 
accommodate  the  flow  of  water  from  the  canal,  and  thus  prevent  the  sluicing  of  the 
mud  in  the  Brooklyn  Basin  down  into  the  main  channel,  to  the  detriment  of  the 
work  already  done. 

Fourth.  Widening  of  the  main  channel  at  points  necessary  to  permit  the  turning 
of  large  yessels.  This  is  necessary  as  vessels  at  present  are  oftentimes  compelled  to 
be  towed  out  stem  first,  exposing  them  in  the  long  tow  in  the  narrow  channel  to  the 
winds,  especially  when  they  are  light  and  high  out  of  the  water. 

Fifth.  The  completion  of  the  deepeninf^  to  30  feet  at  low  tide  of  the  main  channel 
from  San  Francisco  Bay  to  Brooklyn  Basin,  and  the  widening  of  the  same  to  at  least 
600  feet.  This  is  made  necessary  by  the  constantly  increamng  depth  and  length  of 
vessels. 

Sixth.  The  dredging  of  the  Brooklyn  Basin. 

Respectfully  submitted. 

EnsoN  F.  Adams. 

Col.  W.  H.  HBum. 

CorpB<ifEngmeen,R8.A, 
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SDBVEY  OF  OAKLAND  HARBOB,  CAUFORNTA 
IMPBOVEMENT  FROM  THE  WESTERX  END  ( 
DEEP  WATEB  IN  SAN  FBANGI6GO  BAT,  INO] 
OF  TIDAIi  BASIN. 

United  States  En  i 
San  JFra/nciseo^  C  i 
General:  In  the  report  submitted  July  2< 
nary  examination  of  Oakland  Harbor,  Calif  i 
improvement  of  said  harbor  to  meet  the  need  i 
tive  commerce  from  the  western  end  of  the 
in  San  Francisco  Bay,  including  the  excava 
provided  for  in  the  emergency  I'lver  and  harl  i 
was  stated  that  on  account  of  the  great  incres  i 
Harbor  was  worthy  of  further  improvement, 
the  cost  of  the  improvement  bonngs  became 
authorized  and  have  been  completed.     Base  : 
such  other  data  as  became  available,  altemat ! 
ment  of  the  harbor  to  different  depths  and  wi 
and  are  submitted  herewith. 

Up  to  the  present  time  Confess  has  appro  \ 
ment  of  Oakland  Harbor,  Cabfornia,  $2,450,  <i 
unexpended  balance  of  $383,773.08  yet  remj 
the  completion  of  the  tidal  canal.  Excepting 
of  the  south  jetty  and  some  other  work,  such 
which  may  not  be  necessary,  the  harbor  as  d 
Engineers  in  1874  is  essentiallv  completed. 

Reference  to  the  tidal  canal  is  herein  mac 

indicated  in  recent  appropriations  for  the  ha  i 

I  out  the  "existing  project,"  of  which  the  tid 

(  because  of  its  relation  to  other  parts  of  the 

{  why  it  has  not  been  completed.     When  the  Er 

accordance  with  the  requirements  of  Congr< 

I  Oakland  Harbor,  it  provided  for  a  tidal  cai 

;  waters  of  San  Leandro  Bay  with  those  of  Oal 

that  the  increased  tidal  flow  thus  to  be  obtain 

rially  aid  in  producing  by  scour  increased  de] 

but  would  abo  maintain  said  depths. 

The  land  which  the  tidal  canal  was  to  occup 
demnation  and  cost  the  Government  $39,60(1 
from  the  time  proceedings  began  before  final  i 
The  court  decreed  that  the  Government  shi 
at  its  expense,  suitable  railway  and  highway 
railways  and  highways.  At  that  time  there  ^ 
two  railways  crossing  the  line  of  the  propc 
feet  long,  to  a  depth  of  8  feet  below  low  tidei 
in  width,  was  made  at  the  west  end  of  the  ti 
about  3,000  feet  in  length,  400  feet  in  width,  s 
below  water  level  was  dredged  at  the  east  enc 
of  which  has  refilled.  Then  a  steel  highway 
the  canal  at  Park  street;  another  steel  high^ 
completed  at  High  street;  a  combined  steel  rail 
is  DOW  in  course  of  erection,  and  nearly  cow 
at  Froitvale  avenue,  and  for  upward  of  a  ye 
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progress  with  the  Central  Pacific  Kailway  Company  with  a  view  to 

Eurchase  from  that  company  a  release  from  buildinff  a  steel  railroad 
ridge  which  would  ran  diagonally  across  the  canal  at  Washington 
avenue. 

As  there  is  daily  train  traffic  over  the  routes  to  be  occupied  by  the 
railway  bridges,  it  would  require  the  construction  of  temporary  tracks, 
so  as  not  to  mterf  ere  with  traffic,  at  additional  expense  to  the  Govern- 
ment, before  permanent  bridges  could  be  built,  or  else  serious  inter- 
ference with  navigation  pending  their  construction,  and  as  there  was 
a  possibility  that  for  a  reasonable  monetary  consiaeration  we  might 
avoid  the  necessity  of  building,  operating,  and  maintaining  one  expen- 
sive steel  railway  bridge  across  the  tidal  canal  at  Washin^n  avenue, 
the  matter  of  comt^letmg  the  tidal  canal  had  to  be  deferred  until  the 
matter  of  this  bridge  could  be  finally  disposed  of.  In  the  meantime 
the  city  of  Alameda  had  constructed  its  sewers  with  outfalls  near  the 
junction  of  the  tidal  basin  with  the  tidal  canal.  This  created  an 
immense  cesspool  produced  horrible  stenches,  and  the  people  of 
Alameda  have  been  clamoring  to  Congress  ever  since  to  complete  the 
tidal  canal. 
Its  estimated  cost,  revised  up  to  1887,  was: 

Tidalcanal $413,442 

Dam  at  San  Leandro  end 27,000 

Bridges  acrofls  canal 200,000 

Total 640,442 

The  expenditures  on  account  of  the  tidal  canal  to  date  have  been 
about  as  lollows : 

Land-condemnation  award $89,600 

Dredging  at  both  ends  of  canal 202,711 

Cost  of  three  bridges  across  canal 141,606 

Diversion  of  Sausai  Greek  from  canal 53, 748 

Total 437,665 

It  will  be  observed  that  the  emergency  river  and  harbor  act  of  June 
6,  1900,  limits  the  examination  of  Oakland  Harbor  with  a  view  to  its 
improvement  between  the  western  end  of  the  tidal  canal  and  deep  water 
of  Ban  Francisco  Bay,  including  the  excavation  of  a  tidal  basin;  hence 
no  borings  were  made,  nor  are  any  estimates  submitted,  for  any  work 
outside  of  the  limits  specified. 

EXCAVATION  OF  A  TIDAL  BASIN. 

The  tidal  basin,  covering  an  area  oi  about  300  acres,  is  situated  at 
the  eastern  or  upper  end  of  Oakland  Harbor,  at  its  junction  with  the 
western  end  of  the  tidal  canal.  It  was  excavated  to  a  depth  of  2 
feet  below  the  level  of  low  tide,  and  its  sole  object  was  to  form  a  tidal 
basin,  or  reservoir,  to  be  filled  during  flood  tides  and  emptied  during 
ebb.  the  outflow  to  aid  in  producing  and  maintaining  necessary  depths 
in  tne  harbor  below  until  such  time  as  the  tidal  canal  connecting  this 
basin  with  San  Leandro  Bay  should  be  completed.  Thereafter  the 
much  larger  tidal  area  of  San  Leandro  Bay  would  become  available 
for  tidal  scour. 

The  tidal  basin  has  partially  served  its  purpose,  though  some  little 
filling  has  occured  throughout  its  area.  On  the  north  side,  where  a 
channel  was  dredged  300  feet  wide  to  a  depth  of  8  feet  below  low-tide 
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level,  the  banks  have  in  some  places  fallen  down,  and  some  little  shoal- 
ing has  occurred.  Some  of  the  material  carried  in  by  flood  tides 
has  been  swept  into  the  wide,  shallow  basin,  and  has  necessarily  been 
deposited  there.  When  the  tidal  canal  is  cut  through,  and  the  tid> 
waters  of  San  Leandro  Bay  shall  be  diverted  through  it,  additional 
deposits  on  the  ebb  tide  are  likeljr  to  occur  in  the  basin.  To  maintain 
a  good  circulation  of  tide  water  in  and  around  this  basin,  and  at  the 
same  time  to  afford  additional  harbor  facilities,  should  anv  be  required^ 
to  the  towns  of  Brooklyn  and  Alameda,  it  is  believed  that  a  channel 
300  feet  wide  and  12  feet  deep  at  low  tide  should  be  dredged  entirely 
around  the  tidal  basin.  The  volume  to  be  excavated  is  100,000  cubic 
yards  of  hardpan,  and  1,746,166  cubic  yards  of  mud,  making  a  total 
of  1,846,166  cubic  yards,  which  is  estimated  to  cost  1144,761). 

The  tidal  basin  itself,  besides  being  a  tidal  reservoir,  is  used  as  an 
anchorage  ^ound  or  boneyard  for  lignt-draft  vessels.  As  additional 
depth  in  this  basin  can  not  add  to  the  scouring  effect,  and  would  only 
furnish  anchorage  ground  for  deeper-diuf t  vessels,  and  would  cost  con- 
siderable money,  and  as  there  is  ample  anchorage  ground  in  the  adja- 
cent waters  of  San  Francisco  Bay,  a  deepening  of  the  basin  through- 
out its  area  is  not  deemed  necessary. 

As  the  commerce  of  Oakland  Harbor  is  gradually  gi'owing  and 
extending  east  of  Webster  Street  Bridge,  it  is  believed  that  the  exist- 
ing channel  between  Fallon  street  and  me  tidal  basin  should  be  made 
300  feet  in  width  and  17  feet  in  depth  at  low  water.  This  will  involve 
the  removal  of  300,000  cubic  yards  of  mud,  estimated  to  cost  $18,000. 

From  Fallon  street  to  deep  water  of  San  Francisco  Bay,  a  distance 
of  about  4  mUes,  a  channel  800  feet  wide  is  too  narrow  for  vessels 
drawing  20  feet  or  more  of  water  to  turn  in. 

The  existing  channel  is  300  feet  wide,  20  feet  deep  at  low  water, 
about  19,000  feet  in  length,  and  extends  from  deep  water  in  San 
Francisco  Bay  to  Webster  Street  Bridge.  To  increase  this  channel  to 
a  width  of  500  feet,  and  extend  same  up  to  Fallon  street,  is  estimated 
to  cost  $345,325. 

To  maintain  a  channel  of  this  width  and  depth  it  will  be  necessary 
to  extend  the  south  jetty  into  San  Francisco  Bay  about  550  feet  in  a 
westerly  direction,  at  an  estimated  cost  of  $53,900. 

The  improvement,  which  it  is  believed  the  present  and  prospective 
commerce  of  Oakland  Harbor  needs  (west  of  the  tidal  canal),  is  a 
channel  500  feet  wide  and  20  feet  deep  at  low  water,  extending  from 
deep  water  in  San  Francisco  Bay  to  Fallon  street;  thence  a  cnannel 
300  feet  wide  and  17  feet  deep  to  the  tidal  basin,  and  then  a  channel 
entirely  around  the  basin  300  feet  wide  and  12  feet  deep,  the  estimate 
for  which  is  shown  in  detail  as  estimate  No.  1,  herewith. 

In  connection  with  the  above  estimate  it  must  be  said  there  is  a  very 
strong  feeling  among  many  of  the  prominent  business  men  of  Oakland 
that  a  20-foot  depth  of  channel  in  this  harboi  is  insufficient  for  the 
requirements  of  commerce.  It  is  true  that  when  the  harbor  was 
planned  in  1874  tiie  number  of  vessels  engaged  in  commerce  on  this 
coast  drawing  more  than  24  feet  of  water  was  very  limited.  The 
population  of  Oakland  has  increased,  being  now  a  little  less  than  70,000. 

The  tonnaee  or  commerce  entering  Oakland  Harbor  has  increased 
something  like  twentyf old,  and  now  exceeds  three  millions  of  tons  per 
year.  Of  this  amount,  however,  about  89  per  cent  is  transcontinental 
railway  freight,  which  only  passes  through  Oakland  in  cars,  and  which 
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enters  and  leaves  Oakland  Harbor  on  ferry  or  transit  boats,  drawing, 
when  laden,  aboat  12  feet  of  water.  Vessels  drawing  more  than  20 
feet  can  not  enter  the  harbor  at  low  water,  and  have  to  be  lightered  to 
enable  them  to  reach  the  wharves. 

What  the  aggregate  cost  of  this  lighterage  amounts  to  per  year  has 
not  been  ascertained.  If  the  cost  of  the  lighterage  should  be  greater 
than  the  interest  on  the  cost  of  the  improvement  necessary  to  obtain 
the  increased  depth,  and  should  affect  a  large  portion  of  the  community, 
it  might  be  a  good  reason  for  making  a  harbor  of  increased  depth. 

Vessels  too  deep  to  enter  Oakland  Harbor  can  get  their  cargoes  into 
the  city  of  Oakland  by  unloading  at  the  Long  Wharf  near  the  Oakland 
Mole,  upon  paying  wharfage  and  tolls  for  hauling  cargo  over  the 
wharf.  In  fact,  all  vessels  entering  Oakland  Harbor  are  charged  tolls 
for  lying  and  unloading  at  tiie  wharves  in  the  harbor. 

Those  who  might  be  largely  benefited  by  increased  depth  of  channel 
would  be  the  wharf  owners  or  lessees.  Most  of  the  increased  depth  in 
existing  channels  would  have  to  be  made  by  excavation  in  hardpan, 
and  would  be  quite  expensive. 

Estimate  No.  1,  for  channels  therein  specified,  amounting  to  $646,298, 
is  believed  to  be  sufficient  for  the  existing  conmieroe  and  that  for  many 
years  to  come  for  Oakland  Harbor  west  of  the  tidal  canal.  Other 
estimates  for  deeper  channels  of  dimensions  therein  stated  are  fur- 
nished in  estimates  Nos.  2  and  8,  herewith. 

Estimate  No.  1,  Oakland  ffairbor. 

Channel  500  feet  wide  and  20  feet  deep  at  low  water,  from  San  Francisco  Bay  to 
Fallon  street,  Oakland;  thence  300  feet  wide  and  17  feet  deep  to  tidal  basin;  thenoe 
300  feet  wide  and  12  feet  deep  around  tidal  basin: 
San  Frandeco  Bay  to  Fallon  street — 

481,699  cubic  yards  hardpan,  at  40  cents $192,680 

725,182  cubic  yards  sand,  at  10  cents 72, 518 

1,335,460  cubic  yards"  mud,  at  6  cents 80,127 

Fallon  street  to  tidal  basin  (300  by  17  feet)— 

300,000  cubic  yards  mud.  atOcents 18,000 

Chaimel  around  tidal  basin  (800  by  12  feet)— 

100,000  cubic  yards  hardpan,  at  40  cents 40, 000 

1,746,166  cubic  yards  mud,  at  6  cents 104, 769 

Extension  of  south  jetty  westward  550  feet 53, 900 

561,994 
Add  15  per  cent  for  contingencies 84, 299 

Total 646,293 

Eitmate  No.  f,  Oakland  Harbor. 

Channel  500  feet  wide  and  25  feet  deep  from  San  Francisco  Bay  to  Fallon  street; 
thence  300  feet  wide  and  25  feet  deep  up  to  and  around  basin: 
Channel  500  by  25  feet,  San  Francisco  Bay  to  Fallon  street— 

1,304,613  cubic  yards  hardpan,  at  40  cents 1521,845 

1,402,373  cubic  yards  sand,  at  10  cents 140,237 

1,176,770  cubic  yards  mud,  at  6  cents 70,606 

Channel  300  by  25  feet^  Fallon  street  up  to  and  entirely  around 
basin — 

1,201,369  cubic  yards  hardpan,  at40cents 480,547 

3.342,239  cubic  yards  mud,  at  6  cents 200,534 

Extension  of  south  Jetty  550  feet 53,900 

1,467,669 
Add  15  p^  cent  for  contingencies 220,149 

Total 1,687,818 
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Estimate  No.  S^  Oakiand  Harbor. 

Channel  600  feet  wide  and  25  feet  deep  to  Chestnut  street;  thence  300  feet  wide  and 
25  feet  deep  to  Fallon  street:  thence  300  feet  wide  and  17  feet  deep  to  tidal  haain; 
.  thence  300  teet  wide  and  12  feet  deep  around  tidal  basin: 

Channel  500  bv  25  feet,  San  FranciBco  Bay  to  Chestnut  street— 

792,603  cubic  yards  hardpan,  at  40  cents $317,041 

989,038  cubic  yards  sand,  at  10  cents 98,903 

612.336  cubic  yards  mud,  at  6  cents 80,740 

Channel  300  feet  wide  and  25  feet  de^  to  Fallon  street— 

419,636  cubic  yards  hardpan,  at  40  cents 167, 814 

179,160  cubic  yards  mud,  at  6  cents 10, 749 

Channel  800  feet  vnde  and  17  feet  deep  to  tidal  basin 18,000 

Channel  300  feet  wide  and  12  feet  deep  around  tidal  cuuixi 144, 769 

Extension  of  south  jetty 63,900 

841,916 
Add  16  per  cent  for  contingencies 126, 287 


Total 

Bespectfull J  submitted. 

Brijf .  Gen.  John  M.  Wilson, 


W.  RHeueb, 

Zi&ut.  Cbl.j  Cbrps  of  JEngineers. 


A. 


UU13. 

EXAMINATION  AND  SUBVEY  OF  SAN  JOAQUIN  RIVER,  CALIFORNIA, 
AND  THE  WATERWAYS  CONNECTING  THE  SAME  WITH  THE  STRAIT 
OF  KARQUlNEa 

[Printed  in  Hooae  Doc  No.  961,  FIfty-flixth  CongretB,  seoond  seaslon.] 
OpFIOE  OF  THE  ChiEF  OF  ENGINEERS, 

LTntted  States  Army, 
Washington^  Decemie?'  20^  1900. 
Sir:  1  have  the  honor  to  submit  the  accompanying  copies  of  reports 
dated,  respectively,  August  21  and  December  12,  1900,  by  Lieut.  CoL 
W.  H.  Heuer,  Corps  of  Engineers,  upon  preliminary  examination  and 
survey,  made  to  comply  with  the  provisions  of  the  emergency  river 
and  Imrbor  act  of  June  6,  1900,  of  San  Joaquin  River  and  the  water- 
ways connecting  the  same  with  the  Strait  of  Karquines,  extending 
from  the  town  of  Antioch  to  Suisun  Point 
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The  town  of  Antioch  is  situate  on  the  San  Joaquin  Eiver  about  4 
miles  above  its  mouth.  About  4  miles  below  Antioch  the  mouths  of 
the  Sacramento  and  San  Joaquin  rivers  join  and  together  flow  into  the 
easterly  end  of  Suisun  Bay,  the  distance  from  this  point  in  the  bay  to 
Suisun  Point  being  about  16  miles  in  a  westerly  direction. 

It  appears  from  Colonel  Heuer's  survey  report  that  the  least  depth 
in  that  portion  of  the  bay  under  consideration  is  fully  13  feet  and  the 
least  width  883  feet.  He  states  that  this  depth  is  fully  3  feet  greater 
than  the  least  channel  depths  in  the  San  Joaauin  River  up  to  Stockton 
and  6  feet  greater  than  the  least  channel  aepths  in  the  Sacramento 
River  below  Sacramento,  and  that  the  existing  depths  in  the  bay  are 
ample  for  the  commerce  now  using  the  waterway  or  that  is  likely  to 
use  it  for  several  years  to  come.  For  the  reasons  presented  by  him  it 
is  his  opinion  that  the  improvement  of  the  waterway  is  a  work  not 
necessary  to  be  undertaken  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen.^  Chief  of  Engvneers^ 

U.  S.  Army. 
Hon.  Elihu  Boot, 

Secretary  of  Wa/r. 


PBEUHINABY  EXAMINATION  OF  SAN  JOAQUIN  RIVBB  AND  THB  WATEB- 
WATS  CONNECTING  THE  SAME  WITH  THE  STRAIT  OF  KABQUINES, 
EXTENDING  FBOM  THB  TOWN  OF  ANTIOCH  TO  SUISUN  POINT,  OAU- 
FOBNIA. 

United  States  Engineeb  Office, 
Scm  Franci&oo^  Cal.^  Angvst  21^  1900. 

Genebal:  In  compliance  with  the  emergency  river  and  harbor  act 
of  June  6,  1900,  ana  your  instructions  of  June  18, 1900, 1  have  the 
honor  to  submit  the  following  report  of  a  preliminary  examination  of 
^'the  San  Joaquin  River  and  the  waterways  connecting  the  same  with 
the  Strait  of  Carquines  [Karquines],  extending  from  the  town  of 
Antioch  to  Suisun  roint,"  California: 

The  town  of  Antioch  is  situated  on  the  south  or  left  bank  of  the  San 
Joaquin  River  about  4  miles  above  its  mouth.  About  4  miles  below 
Antioch  the  mouths  of  the  Sacramento  and  San  Joaquin  rivers  join 
and  together  flow  into  the  easterly  end  of  Suisun  Bay,  from  which 
point  of  junction  to  Suisun  Point,  which  is  about  16  miles  distant  in  a 
westerly  direction,  a  navigable  channel  from  one-eighth  to  one-half  a 
statute  mile  in  width  and  with  depths  varying  from  6.5  feet  at  low  tide 
in  the  shoalest  part  to  4  and  5  fathoms  m  toe  deepest  part,  extends 
through  Suisun  Bay  and  is  used  by  all  vessels  plying  between  the  Sac- 
ramento and  San  Joaquin  rivers  and  the  waters  of  Sin  Francisco  Bay. 

Suisun  Ba;|^  is  about  16  miles  in  length  and  has  a  maximum  breadth 
of  about  5  miles,  and  in  it  are  found  numerous  low,  flat  islands,  some 
of  them  3  to  4  miles  in  length  and  from  1  to  2  miles  in  width,  which 
are  generally  cut  through  by  sloughs.  The  land  on  the  shores  of  the 
bay  IS  generally  low,  flat,  and  marshy,  very  much  of  it  subject  to  over- 
flow. The  highlands  are  seldom  within  a  nule  of  the  shores  and  in  some 
places  nearly  10  miles  distant. 
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Its  tidal  area  is  approximately  30  square  miles,  of  which  perhaps 
nearly  one-half  has  a  low-water  deptJi  not  exceeding  4  feet.  The 
extreme  tidal  range  is  about  7  feet. 

The  Coast  Survey  chart  of  this  bay,  issued  in  1883,  made  from 
topography  executed  in  1856  to  1866  and  of  hydrogmphy  executed 
between  the  years  1866  and  1878,  shows  a  practicable  channel  through 
Suisun  Bay  from  the  Strait  of  Karquines  into  the  Saciamcnto  and  San 
Joaquin  rivers  having  a  least  dopth  of  13  feet  at  mean  low  tide,  and  at 
only  two  localities,  each  a  half  mile  or  less  in  length,  was  the  depth 
then  less  than  16  feet.  Steamboat  men  who  now  navigate  Suisun  Bay 
assert  that  a  very  considerable  part  of  the  channel  between  Point 
Edith  and  Stake  roint,  which  are  about  7  miles  apart,  has  numerous 
shoal  places  where  the  depth  at  low  water  does  not  exceed  6.6  feet 
and  in  which  the  channel  is  very  narrow  and  crooked. 

Assuming  this  to  be  a  fact,  it  would  indicate  that  in  the  past  twenty- 
two  years  a  shoaling  of  from  6.5  to  9.5  feet  has  occurred  over  parts 
at  least  in  the  channel  depths  of  the  bay.  It  is  also  asserted  that  some 
shoaling^  has  occurred  in  portions  of  New  York  Slough,  which  is  about 
3  miles  in  length,  affords  a  short  cut  from  Suisun  Bav  into  the  San 
Joaquin  River,  and  is  used  by  all  boats  which  ply  on  the  latter  river. 
This  slough  has  two  small  towns,  known  as  New  York  Landing  and 
Pittsburg  Landing,  on  its  south  bank. 

As  the  San  Joaquin  and  Sacramento  rivers  are  both  sediment-bear- 
ing streams  and  drain  a  territory  exceeding  28,000  square  miles,  it  is 
not  surprising  that  a  considerable  deposit  of  such  sediment  should  occur 
below  their  mouths  in  Suisun  Bav.  It  is  probable  that  all  the  islands, 
together  with  the  low,  flat,  marshy  lands  within  and  along  the  shores 
of  Suisun  Bay,  are  sedimentary  deposits  from  these  rivers. 

Antioch  is  a  small  town,  having  a  paper-manufacturing  establishment 
within  its  limits,  and  two  lines  of  railroad  between  Stockton  and  San 
Francisco  have  stations  in  or  near  the  town.  The  principal  articles 
shipped  from  there  are  paper,  lish,  grain,  and  fruit.  Stockton,  some 
50  miles  up  the  river,  on  a  slough  or  channel  called  Stockton  Channel,  is 
quite  a  city  of  growing  commercial,  agricultural,  and  manufacturing 
importance. 

For  the  improvement  of  the  San  Joaquin  River  $451,500  has  been 
appropriated  and  for  the  improvement  of  the  Sacramento  River 
$850,000  has  been  appropriated  by  Congress,  to  obtain  and  maintain 
channels  of  sufficient  depth  and  width  to  accommodate  the  commerce 
of  these  rivers,  aggregating  annually  a  trifle  less  than  1,000,000  tons. 
The  channel  deptn  endeavored  to  be  maintained  in  the  San  Joaquin 
River  below  Stockton  is  9  feet  at  low  tide.  Owing  to  the  large  area 
of  Suisun  Bav  there  is  frequently  considerable  swell,  and  sometimes 
waves  several  feet  in  height  in  its  channels,  and  vessels  that  would 
require  a  9-foot  depth  of  cnannel  in  the  river  should  have  2  to  3  feet 
greater  depth  through  Suisun  Bay.  It  is  assumed  that  a  low-water 
channel  depth  of  12  feet,  with  a  least  width  of  200  feet,  will  be  neces- 
sary for  the  commerce  passing  through  Suisun  Bay. 

To  determine  the  best  method  of  obtaining  and  maintaining  the  pro- 

Eosed  channel,  whether  by  dredging  or  bjr  dikes,  or  by  both  com- 
ined,  and  the  probable  cost  of  same,  it  will  be  necessary  to  make  a 
hydrographic  survey,  covering  approximately  17  miles  of  channel 
area,  which  is  estimated  to  cost  about  $1,700.  Tt  is  doubtful  if  funds 
appropriated  for  the  improvement  of  San  Joiiquiu  River  can  properly 


8452      REPOBT   OF  THE   CHIEF   OF   BKOnTBEBS,  U.  8.   ARMT. 

be  applied  for  the  purpose  of  a  survey  beyond  the  mouth  of  the  river. 
On  this  point  instructions  are  requested.  If  available  they  can  be 
spared  from  the  appropriation. 

The  commerce  passing  through  the  channel  of  Suisun  Bay,  which 
includes  all  that  enters  and  leaves  the  San  Joaquin  and  Sacramento 
rivers,  is  so  CTeat  as  to  make  this  waterway  worthy  of  improvement. 
Bespectfulfy  submitted. 

W.  H.  Heueb, 
Lieut.  Ccl.^  Carps  of  JEngmeers. 
Brig.  Gen.  John  M.  Wimon, 

Chief  of  ErvgmeerB^  TJ.  S.  A. 

[FiiBt  indonement.] 

Office  Chief  of  Engineers, 

U.  S.  Army. 
August  30,  1900. 
Respectfully  submitted  to  the  Secretaiy  of  War. 
This  is  a  report  upon  preliminary  examination  of  San  Joaquin  River, 
California,  and  the  waterways  connecting  the  same  with  the  Strait  of 
E^arquines,  extending  from  the  town  of  Antioch  to  Suisun  Point, 
required  by  the  emergency  river  and  harbor  act  of  June  6, 1900. 

On  account  of  the  importance  of  the  commercial  interests  involved, 
the  waterway  is  reported  to  be  worthy  of  improvement  by  the  General 
Government,  and  1  recommend  that  a  survey  be  made  and  the  cost  of 
improvement  be  estimated. 

John  M.  Wilson, 
Brig.  Gen.^  CM^  of  Engim^ers, 

U.  8.  Army. 

[Second  Indonement] 

War  Department, 

August  31,  1900. 
Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War. 

John  C.  Soofield. 

Chief  Clerk. 


SURVEY   OP    SAN    JOAQUIN    RIVER   AND    THE   WATERWAYS    OONNECnNQ 

the  same  with  the  strait  of  karquines,  extending  from  the 
town  of  annooh  to  suisun  point,  gaufornia. 

United  States  Engineer  Office, 

Scm  Frcmcisco,  Col.,  December  12, 1900. 
General:  The  emergency  river  and  harbor  act  of  June  6, 1900,  pro- 
vided for  a  preluninarf  examination  of  "  the  San  Joaquin  River  and 
the  waterways  oonnectmg  the  same  with  the  Strait  of  Carquines  [Ear- 

?[uines],  extending  from  the  town  of  Antioch  to  Suisun  roint,''  Cali- 
ornia.    This  preliminary  examination  was  made  by  me  and  reported 
on  under  date  of  August  21, 1900. 

The  waterways  which  connect  the  San  Joaquin  River  with  the  Strait 
of  Elarquines  are  part  of  what  is  known  as  Suisun  Bay,  which  covers 
a  tidal  area  of  approximately  80  square  miles.  All  the  commerce 
paaaing  into   uid  out  of  the  San  Joaquin  and  Sacramento  rivers. 
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Bay. 

The  average  annual  amount  of  tonnage  passing  through  this  water- 
way in  the  past  nine  years  has  been  808,605  tons.  The  minimum  in 
any  one  year  was  653,655  tons,  and  the  maximum  was  a  little  more 
than  1,000,000  tons. 

The  published  United  States  Coast  Survey  chart  of  Suisun  Bay 
shows  tnat  the  hydrography  thereon  was  determined  by  surveys  made 
in  1866  and  1878,  and  the  least  channel  depths  shown  are  between 
Point  Edith  and  Roe  Island,  just  north  of  the  mouth  of  Hastings  Creek, 
where  15  to  16  feet  was  found  over  a  shoal  approximately  2,000  feet 
in  length,  and  over  another  shoal  to  the  eastward  of  Middle  Point, 
where  depths  of  13  to  14  feet  could  be  carried  at  low  tide  over  a  shoal 
approximately  2,500  feet  in  length. 

Some  of  the  steamboat  men  navigating  this  part  of  the  bay  informed 
me  in  August  of  1900  that  the  depths  on  these  shoals  had  decreased 
until  the  channel  depths  at  low  water  did  not  exceed  6.5  feet,  and  that 
the  channel  is  narrow  and  crooked. 

As  there  is  much  fog  in  Suisun  Bay,  as  the  channel  is  wide,  the 
islands  and  shore  line  low  and  flat,  and  as  there  is  frequently  consider- 
able sea  running  in  this  bay,  and  as  the  Government  had  spent  about 
one  and  a  quainter  million  dollars  in  improving  and  maintaining  the 
rivers  emptying  into  this  bay,  it  became  important  to  make  a  resurvey 
of  this  waterway  with  a  view  to  determine  the  location  and  amount  of 
shoaling,  and  to  enable  plans  and  estimates  to  be  made  to  improve  the 
channels  in  Suisun  Bay  m  case  such  should  be  necessary. 

The  sui-vey  was  made  under  my  direction  bv  Mi\  Laurence  Thomp- 
son, junior  engineer,  and  assistants,  during  September,  October,  and 
November,  1900.     Mr.  A.  F.   Rodgers,  assistant  in  charge  of  the 
United  States  Coast  and  Geodetic  Survey,  kindly  furnished  descrip 
tions  of  bench  marks  with  reference  to  the  low-water  plane,  so  that 
our  work  could  be  connected  with  theirs.     The  result  is  shown  on  the 
two  sheets  herewith*  on  a  scale  of  1:10,000,  and  is  exceedingly  grati- 
fying in  the  fact  that  at  the  two  localities  between  Point  Edith  and 
Stake  Point  where  shoals  existed  in  1866  and  1878  we  find  channel 
depths  essentially  the  same  now  as  then.     The  least  depth  anywhere 
on  these  shoals  is  fully  13  feet,  and  the  least  width  is  833  feet.     As 
this  depth  is  fully  3  feet  greater  than  the  least  channel  depths  in  the 
San  Joaauin  River  up  to  Stockton,  and  6  feet  greater  than  the  lear 
channel  aepths  in  the  Sacramento  River  below  Saciumento,  it  is  believ* 
to  be  ample  for  the  commerce  now  using  or  likely  to  use  this  waterw 
for  several  years  to  come. 

It  is  my  opinion,  based  on  this  survey  and  the  facts  as  stated, 
no  improvement  of  the  waterway  connecting  the  San  Joaquin  ^ 
with  the  Strait  of  Karquines  is  necessary. 

Respectfully  submitted. 

W.  H.  Heuep 
Lieut.  Col.^  Corps  of  Eng 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  JErigvneers^  U.  S.  A. 

^  Not  printed* 
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UUX4. 

PRELIMINARY  EXAMINATION  OF  SAN  JOAQUIN  RIVER.  CALIFORNTA. 
ABOVE  THE  MOUTH  OF  THE  STANISLAUS  RIVER,  WITH  A  VIEW  OF 
DETERMINING  THE  ADVISABILITY  OF  CLOSING  THE  MOUTHS  OF 
THE  MORE  IMPORTANT  BLIND  SLOUGHS  LEADING  FROM  SAID  SAN 
JOAQUIN  RIVER  AND  TRIBUTARIES,  ESPECIALLY  THOSE  KNOWN  A8 
FINEGAN,  AMPHLET,  AND  WALDEN  SLOUGHS,  THAT  THE  WATER  IN 
THE  MAIN  CHANNEL  OF  THE  SAID  SAN  JOAQUIN  RIVER  MAY  BE 
RETAINED  THEREIN  AND  MORE  EFFECTUALLY  PROMOTE  NAVIGA- 
TION  THEREOF. 

[Printed  in  House  Doc.  No.  69.  Fiity^xth  Congress,  second  senion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  November  Sl^  1900. 
Sir:  I  have  the  honor  to  submit,  for  transmission  to  Congress,  copy 
of  report  dated  September  11,  1900,  by  Lieut.  Col.  W.  H.  Heuer, 
Corps  of  Engineers,  upon  preliminary  examination  of  San  Joaquin 
River,  California,  authorized  by  the  emergency  river  and  harbor  act 
approved  June  6,  1900,  as  follows: 

San  Joaquin  River,  above  the  mouth  of  the  Stan  ialaua  River:  With  a  view  of  deter- 
mining the  advisability  of  closing  the  mouths  of  the  more  important  blind  eloughs 
leading  from  eaid  San  Joaquin  River  and  tributaries,  especially  those  known  as  Fin- 
egan,  Amjjhlet^  and  Walden  sloughs,  that  the  water  in  the  main  channel  of  the  scud 
San  Joaqoin  River  may  be  retained  therein  and  more  effectually  promote  navigation 
thereof. 

Very  respectfully,  your  obedient  servant, 

^_       _  John  M.  Wilson, 

Hon.  EuHuRooT,  Brig.  Oen.^  Chief  of  Engineers^ 

Secretary  of  War.  JJ.  S.  Army. 

bepobt  of  lieut.  ool.  w.  h.  heueb,  oobp8  of  enqineebs. 

United  Statks  Engineer  Office, 

jSa7i  Francisco^  Cal.^  September  11^  1900. 

General  :  In  compliance  with  the  emergency  river  and  harbor  act, 
approved  June  6,  1900,  and  your  instructions  relating  to  same,  I  have 
the  honor  to  report  on  an  examination  of  the  ^^  San  Joaquin  River, 
above  the  mouth  of  the  Stanislaus  River,  with  a  view  of  determining 
the  advisability  of  closing  the  mouths  of  the  more  important  blina 
sloughs  leading  from  said  San  Joaquin  River  and  tributaries,  espe- 
cially  those  known  as  Finegan,  Amphlet,  and  Walden  sloughs,  that 
the  water  in  the  main  channel  of  the  said  San  Joaquin  River  mav  be 
retained  therein  and  more  effectually  promote  navigation  thereof." 

The  river  and  harbor  act  of  July  13,  1892,  provided  for  "prelimi- 
nary examination  of  San  Joaquin  liiver,  California,  from  Hills  Ferry 
to  Firebaughs  Ferry;  including  the  closing  of  sloughs  on  the  river 
above  Stockton."  The  examination  was  made  by  myself  and  fully 
reported  on  in  the  Annual  Repoi-t  of  the  Chief  of  Engineers  for  1893, 
pages  3290  and  following.  The  conclusion  reached  was  that  the  closure 
of  the  sloughs  would  not  reduce  freight  rutes,  would  not  permit  of 
low-water  navigation,  nor  materiallv  prolong  the  season  of  high-water 
navigation,  and  that  the  portion  of  tne  river  between  Firebaugh  and 
Hills  Ferry  was  not  worthy  of  improvement. 

The  next  preliminary  examination  of  the  San  Joaquin  River  was 
made  in  compliance  with  the  river  and  harbor  act  of  August  18, 1894, 
which  required  an  examination  of  the  ^^  San  Joaquin  River,  above  the 
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mouth  of  Stanislaiis  River,  with  a  view  to  improvement,  including 
closure  of  slouehs  to  a  height  sufficient  to  maintain  current  in  main 
channel  during  low-water  period." 

The  examination  was  made  by  Lieut.  Herbert  Deakyne,  Corps  of 
Engineers,  who  passed  alonsf  and  inspected  all  the  sloughs  (including 
Finegan,  Amphlet,  and  Walden  sloughs)  l^elow  Firebaugh,  down  as 
far  as  the  Stanislaus  River,  which  is  upward  of  50  miles  below  Hills 
Ferry.  The  report  of  the  examination  is  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1896,  pages  3219  and  following.  It  was 
concluded  that  the  low-water  flow  of  the  river  was  too  small  to  permit 
of  any  improvement  for  low- water  navigation;  that  in  high- water 
stages  there  was  water  enoug:h  to  enable  boats  to  reach  Firebaugh,  the 
practicable  head  of  navigation,^  and  carry  whatever  freight  oifered; 
that  during  medium  stages  of  river  boats  could  not  reach  Firebaugh, 
and  that  there  was  not  sufficient  commerce  on  the  river  to  warrant  the 
expenditure  of  money  to  make  the  river  navigable  at  such  stage,  even 
if  it  were  practicable,  and  that  the  closure  of  all  the  sloughs  coming 
into  the  river  above  the  mouth  of  the  Stanislaus  would  not  maintain  a 
current  in  the  river  above  Hills  Ferry  during  low-water  period;  that 
the  closure  of  the  sloughs  would  cause  the  river  to  break  its  banks  at 
other  places,  and  that,  finally,  except  in  the  removal  of  snags,  the  river 
above  the  mouth  of  the  Stanislaus  was  deemed  unworthy  of  improve- 
ment. 

The  third  and  most  recent  examination,  in  compliance  with  the  act 
of  Congress  of  June  6, 1900,  was  made  by  Assistant  Engineer  H.  L. 
Demeritt,  whose  full  report  is  herewith.  He  examined  not  only 
Walden,  Finegan,  and  Amphlet  sloughs,  those  mentioned  in  the  act  of 
Congress,  but  other  important  sloughs  between  Firebaugh  and  the 
mouth  ot  the  Stanislaus  River.  The  few  towns,  landings,  and  the 
sloughs  are  described.  With  reference  to  the  sloughs,  it  is  known 
that  where  some  of  them  leave  the  river  the  bottom  of  the  sloughs  are 
6  to  6  feet  above  low-water  surface  of  the  river,  and  hence  water  can 
not  flow  from  the  river  into  such  sloughs  until  the  river  is  about  5 
feet  above  its  low-water  stage.  As  the  boats  which  use  the  river  do 
not  draw  to  exceed  8  feet  of  water,  the  closure  of  sloughs  in  such  con- 
dition is  not  necessary  in  the  interest  of  navigation.  Other  sloughs 
leave  the  river  at  or  near  low-water  level,  which  causes  a  flow  from 
the  river  into  the  low  lands  or  basins,  but  all  such  basins  have  outlets 
into  the  river  by  which  the  larger  volume  of  water  reenters  the  river 
at  points  lower  down.  In  freshet  periods  the  bed  of  the  river,  for 
miles  of  its  length,  has  not  sufficient  capacity  to  carry  the  flood  waters, 
the  banks  overflow,  and  the  low  lands  or  basins  become  inundated. 
The  works  for  the  closure  of  sloughs  would  be  expensive  to  construct, 
and  would  require  an  annual  expense  for  maintenance  incommensui'ate 
with  the  benefit  to  the  limited  commerce  and  navigation  of  the  river, 
and  would  be  almost  certain  to  cause  the  banks  to  break  at  other  local- 
ities. As  an  illustration  of  the  cost  of  works  for  the  closure  of  sloughs 
it  may  be  said  that  at  Paradise  Cut,  which  has  a  width  of  220  feet,  one 
was  built  in  1888  and  repaired  in  1891  and  1892,  at  a  cost  of  $19,679. 
and  another,  known  as  liaird  Slough,  was  closed  in  1891  and  repaired 
in  1893,  at  a  cost  of  $19,425. 

The  amount  of  commerce  carried  on  the  upper  river  during  the 
calendar  year  1899  was  reported  by  the  steamiK)at  company  to  have 
been  practically  nothing,  owing  to  low  water  and  drought,  yet  the 
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records  show  that  between  April  and  August,  1899,  inclusive,  the 
steamboats  made  20  trips,  and  m  1900,  between  May  and  August,  in- 
clusive, made  19  trips.  The  ^uge  readings  show  that  from  November, 
1899,  to  March,  1900,  inclusive,  there  was  never  less  than  6  feet  of 
water  in  the  upper  river,  which  was  ample  for  navigation  purposes, 
and  yet  no  boats  used  it.  The  CTain  harvest  in  the  San  Joaquin  Valley 
generally  begins  in  May  and  ends  in  Jul  v.  If  the  river  is  navigable 
in  this  period  the  boats  bring  some  of  this  grain  to  market;  if  not, 
most  of  it  reaches  market  by  rail.  When  the  river  is  up  there  is  but 
little  freight  to  be  carried — ^when  the  river  is  low  ^ere  is  too  little 
water  for  navigation. 

The  commerce  transported  on  the  Upper  San  Joaquin  River,  above 
Stockton,  was  reported  by  years  as  follows: 


1896 ; 12,161 

1897 18,  en 

1898 liOQl 

1899 f) 

The  water  is  used  for  irrigation  purposes  to  raise  crops.  Withoofc 
irrigation  it  is  probable  there  would  be  no  crops,  and  hence  but  little 
use  for  navigation.  The  closure  of  the  sloughs  would  be  of  little  or 
no  benefit  to  navigation  at  low  and  medium  stages  of  the  river,  and  at 
high  stages  of  the  river  the  depth  of  water  for  navigation  is  ample, 
and  the  dosure  of  the  sloughs  unnecessary. 

The  San  Joaquin  River  above  the  Stanislaus  is  believed  to  be 
unworthy  of  improvement  to  the  extent  of  closure  of  the  sloughs. 
Respectfully  submitted. 

W.  H.  Heueb, 
Lieut.  CoL.^  Corps  of  Mfigineen. 
Brig.  Gen.  John  M.  Wiuson^ 

Chief  of  Engineers^  TJ.  S.  A» 

[Flnt  indonement] 

Offigb  Chief  of  Engineebs, 

U.  S.  Army, 
October  25, 1900. 
Respectfully  submitted  to  the  Secretaiy  of  War,  concurring  in  the 
opinion  of  the  local  officer  that  improvement  of  the  locality  by  the 
General  Government  in  the  manner  indicated  by  the  act  authorusing 
the  examination  is  not  advisable. 

John  M.  Wilson, 
Brig.  Gen.^  Chisf  qf  Engmeera, 

tf.  8.  Army. 

DBeoond  indonement] 

Was  Depabtment, 

October  m,  1900. 
The  views  of  the  local  officer,  as  concurred  in  by  the  Chief  of 
Engineers,  are  approved. 

Elesu  Boot, 
Seoretofryof  War. 

^  Nothing  reported. 
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bbfort  of  mb.  h.  l.  dbmbritt,  aflsistant  bnoineeb. 

United  States  Enqineeb  Oppicob, 
San  Francisco,  Col.,  September  i,  X900, 

Sib:  1  Lave  the  honor  to  submit  the  following  report  of  an  examination  of  the — 

"San  Joaqoin  River,  above  the  mouth  of  9ie  Stanislaus  River,  with  a  view  of 
determining  the  advisability  of  closing  the  mouths  of  the  more  important  blind 
sloughs  leaoing  from  said  San  Joaquin  Kiver  and  tributaries,  especially  those  known 
as  Fm^an,  Amphlet,  and  Walden  sloughs,  that  the  water  in  the  main  channel  of 
the  saidTSan  Joaquin  River  may  be  retained  therein  and  more  effectually  promote 
navigation  thereof 

On  August  27  I  proceeded  from  San  Francisco  to  Los  Banos,  a  small  town  on  the 
railroad,  16  miles  from  the  river,  and  arrived  there  at  4  p.  m.  The  next  mominj^  I 
procured  a  team  and  guide  and  drove  across  the  country  to  Santa  Rita  ranch,  which 
IS  on  the  slough  of  the  same  name.  There  I  procured  another  team  and  ^uide  and 
followed  the  bank  of  Santa  Rita  slough  to  the  left  bank  of  the  San  Joaqum  River; 
then  I  followed  the  bank  of  the  river  many  miles,  examined  most  of  the  important 
doughs,  and  returned  to  Los  Banos  for  the  night. 

On  August  29 1  went. by  train  to  Westley,  a  railroad  station,  2}  miles  from  Grayson, 
a  small  town  on  the  left  bank  of  the  San  Joaquin  River.  On  August  30 1  took  a  small 
boat  and  a  man  and  went  down  the  river  15  miles,  past  the  mouth  of  Walden,  Fine- 
can,  Amphlet,  and  a  few  smaller  sloughs  or  breaks  in  the  bank  of  the  river.  I  passed 
uie  mouth  of  the  Tuolumne  River  and  near  the  mouth  of  the  Stanislaus.  I  returned 
to  Grayson  by  team,  and  on  the  morning  of  August  31  went  up  the  river  several  miles, 
passed  Gravson  Slough,  Laird  Slough,  and  the  lower  end  of  Temple  Slough,  or  as  it 
IS  often  called  Carpenter  Break.  This  completed  my  examination  of  the  principal 
points  on  the  river. 

As  I  had  been  over  the  river  at  high  water  on  a  steamboat  from  Stockton  to  Fire- 
baugh,  and  from  Hills  Ferry  to  Stockton  in  small  boats,  twice  in  the  last  four  years, 
I  did  not  deem  it  necessary  to  view  all  of  the  river  again  at  this  time. 

The  San  Joaquin  River  rises  in  the  Sierra  Nevada  Mountains,  enters  the  San 
Joaquin  Valley  on  the  east  side  in  Fresno  County,  and  flows  in  a  tortuous  course,  in 
a  generally  northwesterly  direction,  through  the  center  of  the  valley. 

The  principal  places  on  the  river  are  Firebaugh,  Hills  Ferry,  Grayson,  and  a  few 
unimportant  landings,  all  on  the  left  bank  of  the  river.  The  main  tributaries  of  the 
river  are  the  Bear,  Mariposa,  and  Chowchilla  creeks  above  Hills  Ferry,  the  Merced 
river  at  Hills  Ferry,  and  the  Stanislaus  and  Tuolumne  rivers  below  Grayson. 

The  distances  on  the  river  in  straight  lines  are  about  as  follows:  Mouth  of  Stanis- 
laus River  to  mouth  of  Tuolumne  Kiver,  6  miles;  mouth  of  Tuolumne  River  to 
Grayson,  4  miles;  Grajrson  to  Hills  Ferry,  20  miles;  Hills  Ferry  to  Firebaueh,  48 
miles.  To  follow  the  meanderings  of  the  river  the  distances  are  about  double  the 
above  figures. 

The  Jan  Joaquin  Valley  is  nearly  level,  having  a  slight  fall  in  the  direction  of  the 
flow  of  the  river,  or  124  feet  in  about  150  miles.  In  some  parts  of  the  valley  the  land 
rises  from  the  bank  of  the  river  to  the  foothills,  10  to  20  miles  away.  In  other  parts 
the  land  adjacent  to  the  river,  from  1  to  5  miles  in  width,  is  lower  than  the  banks  of 
the  river  and  is  subject  to  overflow.  The  general  characteristics  of  the  river  from 
Hills  Ferry  to  Firebaugh  are  the  same. 

The  banks  are  from  6  to  12  feet  high  above  low  water.  The  width  between  high- 
water  banks  is  from  200  to  400  feet.  There  is  a  small  growth  of  willows  along  the 
banks.  The  bed  of  the  river  is  sand  and  in  many  places  is  piled  up  in  laree  sand 
bars.  The  lowlands  along  the  river  are  cut  up  by  slouzhs  and  waterways,  the  most 
important  of  which  are  Posey,  Temple,  Santa  Rita,  and  Middle,  6, 9, 13,  and  30  miles, 
respectively,  below  Firebaugh,  all  on  the  left  bank  of  the  river,  and  through  which 
the  water  would  leave  the  nver.  Salt  Slough  enters  the  river  6  miles  above  Hilla 
Ferry,  and  the  waters  of  the  entire  basin  flow  back  into  the  river  through  it. 

On  the  left  bank  of  Salt  Slough,  3  miles  up  from  its  mouth,  there  is  a  small  ware- 
house. Steamboats  occasionly  enter  this  slough  at  high  water  to  leave  freight  and 
merchandise  shipped  up  river,  the  greater  part  of  whicn  goes  b]^  team  to  Los  Banos, 
a  small  town  on  the  line  of  the  railroad,  16  miles  away.  There  is  no  freight  shipped 
out  from  Salt  Slough  warehouse. 

Firebaugh  is  a  small  town  on  the  left  bank  of  the  river,  and  has  been  considered 
the  head  of  high-water  navigation.  It  consists  of  a  store,  hotel,  warehouse,  and 
about  three  dozen  houses.  The  Southern  Pacific  Railroad  passes  within  a  few  hun- 
dred feet  of  the  river  through  the  town.  Many  sheep  are  sheared  here.  Wool  is 
the  only  thin^  shipped  out  irom  this  point  The  lands  are  used  mostly  for  pasturage 
and  stock  raising.  Cattle,  horses,  sheep,  and  hogs  can  not  be  shipped  by  boat  on 
account  of  the  long  time  it  takes  to  make  the  trip. 
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Posejr,  Temple,  and  Santa  Rita  eloughs  have  been  closed  at  their  head,  and  the 
water  in  them  is  controlled  by  gates  and  flashboards.  Middle  Slough  and  some 
breaks  in  the  bank  of  the  river  are  open.  High  water  goes  out  through  these  doughs 
and  breaks  and  also  over  the  top  of  the  banks  for  many  miles.  There  are  no  breaks 
of  any  importance  on  the  right  bank  above  Hills  Ferry.  The  banks  of  the  river  are 
alluvial  and  narrow.  If  the  sloughs  and  breaks  in  the  bank  of  the  river  were  all 
dosed,  the  basin  would  still  fill  with  water  from  the  overflowed  banks  and  new 
breaks  would  be  formed. 

The  lands  on  either  side  of  the  river  from  Hills  Ferrv  to  Firebau^h,  from  5  to  16 
miles  in  length,  are  used  for  a  stock  range.  Some  of  the  land  is  irrigated,  and  hay 
and  com  are  raised  as  feed  to  fatten  cattle.  There  is  none  shipped  out  From  10  to 
16  miles  above  Firebaueh  water  is  taken  from  the  river  for  irrigation  purposes  through 
canals.  The  canal  on  the  west  side  is  40  feet  wide  on  the  bottom,  60  feet  at  surface  of 
water,  and  6  feet  deep.  The  water  is  carried  back  from  the  river  from  4  to  18  miles 
and  extends  6  miles  below  Hills  Ferry,  or  a  distance  of  about  76  miles. 

The  general  value  of  lands  above  this  canal  and  lower  down  the  vallev  that  are  not 
irrigatMl  is  from  $6  to  $10  per  acre,  with  no  purchasers.  The  value  of  land  that  is 
irrigated  is  from  $40  to  $100  per  acre,  and  the  productive  power  of  the  land  is  about 
in  me  saoote  proportion.  I  was  informed  that  water  was  sold  to  landowners  for  92 
per  acre  per  year. 

Dos  Faios  and  Los  Bancs  are  two  prosperous  towns  on  the  line  of  the  railroad  and 
within  the  irrisation  district.  Without  irrigation  on  the  west  side  the  country  would 
be  very  sparsely  settled  and  stock  raising  would  be  limited  to  the  river  bottom,  and 
then  only  in  titvorable  years. 

Two  small  canals  are  taken  out  on  the  east  side,  one  above  and  one  several  miles 
below  Firebaugh.  A  railroad  traverses  the  valley  on  the  west  side  from  3  to  16  miles 
from  the  river^  and  two  on  the  east  side  from  10  to  16  miles  from  the  river. 

Hills  Ferry  is  a  place  on  the  river  only  in  name.  The  small  town  was  all  moved 
to  Newman,  3  miles  from  the  river  on  the  line  of  the  railroad  when  the  latter  was 
built    Very  little  freight  is  shipped  to  or  from  the  bank  at  Hills  Ferry. 

Ten  miles  below  EUlls  Ferry,  on  the  ri^ht  bank,  is  Temple  Slough,  also  known  as 
Carpenter  Break.  The  banks  of  the  nver  here  are  12  to  14  feet  nigh  and  extend 
back  1,000  feet  or  more.  The  water  has  cut  a  wellndefined  channel  back  through 
^is  bank,  and  then  spreads  out  over  ground  several  feet  higher  than  low  water  of 
the  river.  The  water  from  the  slough  flows  down  through  a  small  lake  and  reenters 
the  river  over  low  banks  6  miles  above  Grayson.  A  sand  bar  is  formed  across  tlie 
mouUi  of  the  cut  6  feet  above  low  water.  No  water  goes  out  until  there  is  a  rise  of 
^  feet  in  the  river,  and  it  has  no  effect  on  navi^tion. 

From  Hills  Ferry  down,  the  banks  of  the  river  are  from  12  to  14  feet  high  and 
covered  with  a  heavy  nowth  of  willow  and  some  oak.  The  width  of  the  river 
between  the  high- water  oanks  is  from  200  to  600  feet  The  bed  of  the  river  is  sand, 
but  laige  sand  bars  are  not  so  numerous  as  farther  up  river. 

Grajrson  is  a  small  town  on  the  left  bank  of  the  nver,  2}  miles  from  the  railroad. 
There  is  one  general  merchandise  store,  a  half  dozen  saloons,  a  dozen  houses,  and  a 
church  at  this  place.  At  Westley,  the  nearest  railroad  station.  2}  miles  from  Grayson, 
there  are  two  small  stores  and  a  half  dozen  houses.  Two  miles  from  Grayson,  LurcL 
Slough  leaves  the  river  and  enters  the  river  2  miles  below.  The  mouth  of  it  was 
closed  off  a  few  years  ago  by  the  Government  with  a  weir  dam.  At  first  it  was  built 
of  piling,  brush,  and  sacks  of  earth.  High  water  damaged  it  to  some  extent,  and  it 
was  renewed  with  brush  and  rock.  The  crest  is  about  6  feet  above  low  water.  It  ia 
now  in  good  condition.  Grayson  Slough  is  just  above  and  in  front  of  the  town.  It 
is  a  by-pass  for  some  of  the  high  water  of  the  river  and  is  closed  off  at  both  ends  by 
sand  bars.  Some  of  the  hish  waters  go  out  below  Grayson  on  the  left,  over  the  low 
bonks  on  the  Richards  rancn.  Several  small  lakes  are  filled  and  the  water  returns  to 
the  river  lower  down. 

About  1  mile  from  the  mouth  of  the  Tuolumne  Biver  there  is  a  break  in  the  right 
bank  about  60  feet  wide,  the  bottom  being  6  feet  above  low  water  of  the  river.  The 
break  is  of  no  importance. 

One  mile  below  the  mouth  of  the  Tuolumne  River  is  Finegan  Slough.  The  banks 
of  the  river  here  are  from  10  to  12  feet  high,  and  extend  back  1,000  feet,  with  little 
'  fall  inland.  The  break  leads  into  the  basin  between  the  Tuolumne  and  Stanislaus 
rivers.  Its  width  is  from  100  to  160  feet  The  low- water  surface  is  from  60  to  100 
feet  wide  and  from  6  to  8  feet  deep  for  some  distance  inland,  but  there  is  no  water 
flowing  out  through  it  at  low  water.  I  was  informed  by  a  man  living  near  by  that 
on  the  first  rise  of  the  river  water  would  flow  out  through  the  break. 

About  600  feet  above  Finegan  is  a  small  slough  30  feet  wide^the  bottom  being  6 
feet  above  low  water.    Finegan  Slough  is  sometimes  known  as  Walden  Slough,  but 
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I  was  informed  by  a  man  living  near  the  place  that  Walden  Slouch  was  some  distance 
up  the  Tuolumne,  on  the  right  bank,  ana  that  the  waters  from  it  flow  into  the  same 
basin  between  the  Tuolumne  and  Stanislaus.  The  high  waters  of  the  river  overtop 
the  banks  along  there  in  many  places.    The  banks  of  Finegan  Slough  are  alluviaL 

To  close  the  slough  by  a  high  dam  would  cause  the  hieh  waters  to  cut  other  chan- 
nels out  into  the  bs^;  to  close  it  by  a  weir  dam  would  be  expensive  (costing  prob- 
ably 125,000),  with  great  uncertainty  about  maintaining  it,  and  navigation  would 
not  be  benefited. 

Two  miles  below  the  point  where  Finegan  Slough  leaves  the  river,  on  the  riffht 
bank,  is  Amphlet  Slougn.  It  is  about  60  feet  wide  and  cut  down  nearly  to  low 
water.  A  small  stream  of  water  runs  into  the  river  through  it  Whether  ttie  water 
runs  in  or  out  at  high  water,  it  would  have  no  effect  on  the  navigation. 

All  the  water  that  leaves  liie  river  in  any  of  the  sloughs  or  breaks  in  the  bank 
returns  a  few  miles  farther  downstream,  so  that  no  water  is  lost  to  the  river  except 
for  short  distances,  and  probably  the  water  flowing  from  the  sloughs  and  basins 
helps  to  keep  the  water  up  in  the  river  toward  the  last  of  the  high-water  season, 
and  consequently,  if  they  affect  it  at  all;  would  benefit  navigation. 

Below  Binegan  Slouch  the  river  is  in  sood  condition;  that  is,  the  grade  is  uniform 
and  there  are  no  sand  oars  to  be  scoured  out. 

The  rainy  season  in  the  San  Joaquin  Valley  usually  extends  from  November  to 
April,  and  sometimes  later.  The  waters  from  the  melting  snows  in  the  Sierra  Nevada 
Mountains  come  down  the  river  from  April  to  August.  The  waters  commence 
to  recede  about  June  15.  The  low  water  on  the  river  is  from  the  1st  of  Aug[ust  to 
December  or  January.  At  the  present  time  there  is  very  little  water  running  in  the 
river.  Above  Hills  Ferry  the  stream  in  places  is  10  feet  wide  and  3  or  4  inches  deep. 
I  saw  water  running  in  only  one  slough,  and  then  only  a  few  inches  deep.  From 
Hills  Ferry  to  the  mouth  of  the  Tuolumne  there  is  only  water  enough  to  float  a  skiff, 
and  many  times  as  I  was  coming  down  the  river  the  man  pulling  the  boat  had  to  get 
out  to  force  the  boat  over  shoal  places.  The  low  water  is  in  jx>ols  and  riffles.  The 
pools  are  from  500  to  1,000  feet  in  length,  and  40  to  100  feet  wide;  the  riffles  are  from 
20  to  50  feet  wide,  and  from  50  to  200  feet  long. 

Where  the  lands  are  irrigated  very  little  grain  is  raised,  as  it  is  more  valuable  for 
other  crops.  Grayson  is  the  principal  point  for  shippine  grain.  The  valley  near 
that  town  is  cultivated,  and  the  principal  crop  \b  wheat  and  barley.  For  the  past  four 
years  small  crops  have  been  the  rule  on  account  of  dry  seasons.  Lumber,  merchan- 
dise, and  grain  sacks  are  shipped  up  river;  grain,  wood,  and  wool  are  shipped  out 

At  the  San  Joaquin  Bridge,  9  miles  below  the  mouth  of  the  Stanislaus  Biver,  a 
water  gauge  is  kept;  also  the  number  of  steamers  passing  through  the  draw  going  up 
the  river.  The  number  of  trips  made  by  steamers  up  river  through  the  bridge  in 
1899  was  as  follows:  April,  2  trips;  May,  4;  June,  4:  July,  8;  August,  2:  and  in  1900 
as  follows:  April,  2;  May,  3;  June,  4;  July,  8;  and  August,  2.  The  draft  of  steamers 
goins  on  this  river  is  from  2  to  3  feet 

I  find  by  reference  to  the  gauge,  that  in  November  and  December  of  1899  there 
was  plenty  of  water  for  stealers  to  go  up  river;  and  in  January,  1900,  there  was 
from  7  to  14  feet;  February,  from  5  to  6  feet;  March,  from  5  to  9  feet  For  five  con- 
tinuous months,  with  plenty  of  water  in  the  river,  no  steamboats  passed  through  the 
bridge  to  go  up  river. 

There  is  a  very  limited  demand  for  steamers  on  the  river.  The  grain  harvest  in 
the  valley  begins  in  May.  and  most  of  it  is  harvested  by  the  middle  of  July.  During 
the  high  water  there  is  plenty  of  water  for  navigation  and  irrigation,  and  during  low 
water  there  is  not  enough  for  either. 

As  a  result  of  the  examination  it  was  apparent  to  me  that  steamers  could  navigate 
the  river  at  high  water  however  much  might  be  taken  out  for  irrigation;  but  that  at 
low  water,  even  if  all  the  breaks  and  sloughs  were  dosed  and  irr^tion  was  stopped, 
there  would  not  be  enough  water  in  the  nver  to  make  navigation  possible;  that  the 
amount  of  freight  to  be  carried  by  boat  is  small,  and  limited  to  about  four  months 
of  the  year  durmg  the  high-water  stage  of  the  river;  and  that  the  closure  of  the  sev- 
eral sloughs  would  be  very  expensive  and  of  no  benefit  to  navigation.  For  these 
reasons  I  do  not  consider  the  San  Joaquin  Biver,  above  the  mouth  of  the  Stanislaus, 
worthy  of  improvement  to  the  extent  of  closing  any  of  the  sloughs  or  breaks  in  its 
banks. 

Bespectfully  submitted. 

H.  L.  DmciERiTT, 
AsaistarU  EngineoTm 

lieut  Col.  W.  H.  HEUim, 

CbTjM  Cjf  Engineers  t  17.  8.  A* 
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U  U  15. 

MODIFICATION  OF  HARBOR  LINES  IN  SAN  FRANCISCO  HARBOR, 

CALIFORNIA. 

BoABD  OF  State  Habbob  Commissionebs, 
Office  Union  Depot  and  Febby  House, 

San  Frandaco^  CaL.^  September  £8, 1900. 
Sib:  I  respectfully  request  that  the  existing  pierhead  line  of  the 
harbor  of  San  Francisco  be  changed  to  conform  with  the  line  indicated 
on  the  accompanying  map  *  and  report*  of  the  chief  engineer  of  the 
board  of  State  harbor  commissioners  as  indicated  by  dotted  lines. 
Such  change  will  not  interfere  with  navigation.  When  the  pierhead 
line  was  established  by  the  United  States  the  commerce  of  tnis  port 
was  small,  and  vessels  did  not  require  the  construction  of  longer 
wharves. 

The  great  increase  of  the  commerce  of  this  port,  especially  under 
the  policy  of  the  present  National  Administration,  is  such  as  to  render 
our  wharf  facilities  barely  adequate  for  the  immediate  present  and 
wholly  inadequate  for  the  near  future,  and  the  existing  wharves  are 
not  of  sufficient  length  to  properly  accommodate  the  great  ships  dock- 
ing at  San  Francisco. 

As  governor  of  this  State,  my  determination  is  to  provide  all  the 
facilities  requisite  by  erecting  such  permanent  structures  as  will  be  a 
pride  to  the  State  and  a  monument  to  the  present  national  and  State 
administrations.  One  of  the  purposes  of  tne  late  extra  session  of  the 
legislature,  called  by  me,  was  to  provide  means  for  such  permanent 
and  adequate  structures  without  an  additional  tax  on  the  people  of  the 
State  or  the  commerce  of  the  port.  The  laws  were  amended  to  that 
end  and  the  results  contemplated  will  be  accomplished  after  the  pier- 
head line  is  extended  as  requested.  Without  such  extension  it  is  not 
possible  to  construct  wharves  of  the  length  requisite. 
An  early  consideration  of  this  application  is  respectfully  requested. 
I  have  the  honor  to  be,  very  respectfully, 

Henbt  T.  Gage, 
Oovemor  of  the  State  of  California. 
Hon.  Elihtj  Root, 

Secretary  of  Wwr^  Washington^  D.  O. 


[ITonrth  indoiaement] 

Office  Chief  of  Engineebs, 

U.  S.  Abmt, 
November  83^  1900. 
Respectfully  returned  to  the  Secretary  of  War. 
Application  being  made  for  a  modification  of  the  existing  harbor 
line  of  the  harbor  of  San  Francisco,  the  subject  was  referred  for  con- 
sideration and  report  to  the  San  Francisco  Harbor  Line  Board. 

The  Board  has  carefully  considered  the  application,  held  a  public 
hearing  after  due  notice  to  interested  parties,  and  submits  the  accom- 


*  Not  printed. 
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nying  report,  dated  the  16th  instant,  to  which  attention  is  respect- 
ully  invited. 

The  Board  expresses  the  opinion  that  the  present  condition  of  the 
shipping  interest  demands  piers  of  greater  length  than  would  be  per- 
missible under  the  existing  harbor  line,  and  that  this  condition  will 
best  be  met  by  advancing  the  line  along  a  portion  of  the  water  front 
200  feet.  The  Board,  therefore,  recommends  that  the  existing  pierhead 
line  be  modified  as  shown  by  the  broken  lines  on  the  accompanying 
tracing,*  and  described  in  its  report. 

I  concur  in  the  views  of  the  Board  and  recommend  that  the  modifi- 
cation be  approved,  and  that  the  Secretary  place  his  approval  upon 
the  tracing  and  upon  the  report,  which  have  been  prepared  for  his 
signature. 

John  M.  Wilson, 
Brig.  Gen,.y  Ghisf  of  Engmeers^ 

U.  8.  Ar 


irmy. 


report  of  board  of  engineers  on  harbor  unes  at  san  fran0i800 

harbor,  california. 

United  States  Engineer  Office, 

Pacific  Division, 
San  Frcmdsco^  Gal.^  November  16^  1900. 

General:  The  Board  of  engineer  oflScers  to  consider  and  report 
upon  the  subject  of  harbor  lines  of  San  Francisco  Harbor  and  adjacent 
waters,  has  tne  honor  to  submit  the  followinff  report  upon  the  appli- 
cation of  the  Hon.  Henry  T.  Gage,  governor  of  the  State  of  California, 
addressed  to  the  honorable  Secretary  of  War  September  28,  1900, 
and  referred  to  it  by  second  indorsement  of  your  office  thereon  for 
consideration  and  report. 

The  Board  deemed  it  necessary  to  hold  a  public  hearing,  and  accord- 
ingly one  was  called,  by  advertisement  in  the  papers  and  by  notice 
mailed  to  all  mrties  known  to  be  interested  in  tne  subject,  to  be  held 
at  10  a.  m.  of  Thursday,  November  15,  in  the  office  of  the  State  harbor 
commissioners.  There  were  present  the  members  of  the  Board,  the 
board  of  State  harbor  commissioners,  with  their  chief  en^neer  and 
attorney,  the  secretary  of  tie  Chamber  of  Commerce  of  San  Francisco, 
and  their  conunittee  on  harbor  and  water  front,  speciaUy  delegated  to 
attend  this  hearing,  and  a  few  others. 

The  meeting  was  duly  opened.  The  letter  of  application  for  a  change 
in  the  existing  harbor  line  was  read,  and  the  chart  showing  the  pro- 
posed modification  exhibited.  As  there  was  no  response  to  die  call  for 
views  in  opposition  to  the  change,  Secretary  Scott,  of  the  Chamber  of 
Commerce,  briefly  stated  the  changed  conditions  of  the  commerce  of 
the  port  since  the  establishment  of  the  present  pierhead  lines  in  1888, 
and  showed  that  the  facilities  were  totally  inadequate  for  the  present 
shipping  and  the  great  increase  that  was  anticipated  in  the  near  future, 
consequent  upon  the  growing  trans-Pacific  trade. 

Mr.  Harney,  of  the  State  harbor  commission,  explained  that  the 
facilities  at  that  end  of  the  harbor  were  inadequate  to  meet  the 
demands  of  traffic;  that  the  present  length  of  piers  did  not  afford 

*  Not  printed. 
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accommodation  for  the  large  vessels  that  were  now  coming  to  the 
port;  that  four  new  wharves  are  to  be  built  soon,  and  it  is  the  desire 
of  the  board  of  State  harbor  commissioners  to  have  them  built  out  to 
the  line  now  proposed.  After  a  very  thorough  discussion,  the  hearing 
was  concluded. 

With  the  report  of  the  hearing  are  submitted  letters  *  dated  Novem- 
ber 8  and  12,  of  Mr.  Chas.  S.  Neal,  president  of  the  North  Central 
Improvement  Association,  and  of  Mr.  E,  Scott,  secretary  of  the 
Chamber  of  Commerce  of  San  Francisco,  all  that  have  been  received 
in  response  to  our  invitation. 

The  Board  finds  an  entire  unity  of  sentiment  in  regard  to  the  pro- 
posed change  in  the  existineharbor  line,  and  no  reason  why  the  change 
should  not  be  authorized.  The  existing  pierhead  line  was  established 
in  1888  and  conformed  to  the  law  of  the  State  at  that  time,  which 
limited  the  piers  to  a  length  of  600  feet  from  the  sea  wall,  and  the 
provision  was  ample  for  the  accommodation  of  shipping.  The  present 
changed  conditions  demand  piers  of  greater  length,  or  more  piers. 
It  appears  to  the  Board  that  the  conditions  will  best  be  met  by  advanc- 
ing the  harbor  line  along  this  portion  of  the  water  front  200  feet, 
thereby  allowing  the  construction  of  wharves  800  feet  long.  No 
appreciable  encroachment  will  be  made  upon  the  anchorage  area  of 
the  harbor,  or  upon  its  tidal  volume,  nor  will  navigation  or  shipping 
facilities  be  otherwise  than  benefited. 

The  Board  therefore  recommends  a  change  in  the  existing  pierhead 
line  of  the  harbor  of  San  Francisco  to  conform  to  the  following 
description: 

Beginning  at  a  point  in  the  northerly  prolon^tion  of  the  westerly  line  of  Van 
Ness  avenue,  distant  1,000  feet  from  the  intersection  of  the  southerly  line  of  Lewis 
street  with  the  westerly  line  of  Van  Ness  avenue  (the  latter  being  a  point  in  the 
inner  line  of  the  sea  wall  and  thoroughfare);  thence  along  straight  lines  parallel  to 
the  said  inner  line  of  the  sea  wall  and  thorouehlare  to  the  foot  of  Lombard  street; 
thence  along  a  straight  line  drawn  through  tne  outer  ends  of  perpendiculars,  one 
erected  at  the  northerly  end  of  the  inner  line  and  thoroughfare,  between  Lombard 
and  Filbert  streets,  1,000  feet  long,  and  the  other  a  perpendicular  erected  at  the 
southerly  end  of  the  inner  line  between  Mission  and  Folsom  streets,  800  feet  long, 
to  junction  with  the  existing  pierhead  line.  Each  parallel  so  forming  ttie  harbor  or 
pierhead  line  to  be  extended  to  the  intersection  with  the  succeeding  parallel,  and  to 
terminate  at  such  intersection,  as  shown  in  broken  lines  on  tracing  accompanying 
application. 


Bespectf  ally  submitted. 


Brig.  Gen.  John  M.  Wilson, 
Chiqf  of  £iigineei'8y  U.  S.  A. 


S.  M.  Mansfield, 
Colond^  Corps  of  Engineers^ 

Senior  Member. 
W.  H.  Heueb, 
Ideid.  Col.  Corps  of  Migineers. 
CnAs.  E.  L.  B.  Davis, 
Major^  Corps  ofEngmeers. 


[First  indoraement] 

War  Department, 

December  4.,  1900. 
The  within  recommendation  of  the  Board  is  approved. 

Elihu  Root,  Secretary  of  War. 

*  Not  ])rinted. 
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Abrams  Creek,  Tenn.,  examination  and  survey i,  469;  m,  2491, 2496 

Absecon  Inlet,  N.  J.,  removal  of  wreck  at  entrance i,262;  ii,1351 

Acts  of  FiftY'sizth  Congrees,  second  session,  affecting  Corps  of  Engineers. . .    v,  3837 
Acoshnet  luver,  Mass. : 

Bridge  between  New  Bedford  and  Fish  Island i,665 

Improvement  of  New  Bedford  Harbor i,  163;  n,1119 

Affate  Bay  Harbor^Minn.,  improvement  of i,506;  rv,2824 

Annapee  Harbor,  Wis.,  improvement  of i,519;  rv,2923 

Aiabfluna  River,  Ala. : 

Bridge  at  Selma i,665 

Improvement  of i,361;  ni,1786 

Alafia  River,  Fla.,  bridge  at  Riverview i,664 

Alamedsj  Cal.    aee  Oakland. 

Albemarle  and  Chesapeake  Canal,  N.  C,  improvement  of  waterway  via.  i,  297;  n,  1457 

Albemarle  Sound,  N.  C. : 

Examination  and  survey  of  waterwav  via 1,299,309;  n,1511 

Improvement  of  waterway  to  Norfolk,  Va.,  via  Currituck  Sound,  i,  297;  n,  1457 
Improvement  of  waterway  to  Norfolk,  Va.,  via  Pasquotank  River,  i,  296;  n,  1455 

Alcoandria,  La.,  brid^  across  Red  River  between  Pineville  and i,  659 

Alexandria  and  Pineville  Bridge  Company,  bridge  of i,659 

AKce  (bai^),  removal  of  wreck  of i)411;  in,  1969 

Allegheny,  Pk. : 

•  Bridge  across  AUo^heny  River  to  Pittsburg  (Fort  Wayne  Bridge) i,  662 

Harbor  lines  in  Ohio  River  at i,119;  iv,2709 

Improvement  of  Pittsbuig  Harbor i,480;  iv,2697 

Allegheny  River,  Pa. : 

Bridge  at  Franklin i,663 

Bridge  between  Oil  City  and  Franklin i,663 

Bridge  between  Pittsbuiv  and  Allegheny  (Fort  Wayne  Bridge) i,  662 

Construction  of  locks  and  dams i,482;  iv,2701 

Improvement  bv  open-channel  work i,483;  rv,2707 

Improvement  of  Pittsburg  Harbor i,480;  iv,2697 

AUouez  Bay,  Wis.  (je«  Duluth  Harbor} i,507;  rv,2828 

Alloway  Creek,  N.  J.,  improvement  of i,244;  n,1332 

Alpena  Harbor,  Mich.j  improvement  of i,555;  tv,3137 

Altamaha  River,  Ga.,  improvement  of i,329;  n,1642 

Alviso  Harbor,  Cal.,  improvement  of i,603;  rv,3410 

Ambrose  Channel,  New  York  Harbor,  N.  Y.,  hnprovement  of i,  224;  n,  1285 

Amite  River,  La.,  improvement  of i,381;  in,  1875 

Amphlet  Slough,  San  Joaquin  River,  CaL,  examination  for  closure  of .  i,  613;  iv,  8454 

Anchor,  disk,  use  of  the in,2221 

Anclote  River,  Fla.,  improvement  of i,348;  m,  1760 

Andura  (Nandua)  Creek,  Va.,  improvement  of i,295;  n,  1454 

Annapolis  Harbor,  Md.,  harbor  lines i»119;  n,  1396 

Ann,  Cape,  Mass.,  construction  of  harbor  of  refuge  in  Sandy  Bay i,  141;  n,  1048 

Antioch,    Cal.,    examination  and   survey   of    waterway   to   Suisun 

Point 1,613;  iv.S449,3452 

Apalachicola  Bay  and  River,  Fla. : 

Improvement  of  bay i,351;  in,1767 

Improvement  of  river,  including  the  Cut-off i,  352;  m,  1769 

Applegate,  Samuel  (schooner),  removal  of  wreck  of i,  263;  n,  1352 

A.ppleton,  Wis.,  bridge  across  Fox  River  Canal  at i,664 
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Appomattoz  Birer,  Va,: 

Examination  and  aorvey  for  deflection  of,  at  Betenbinip  ...  i,  299;  n,  1467, 1471 
ImpfOTement  of i,294;  ii,1452 

Appoqninimink  BiTer,  DeL: 

ImproTement  of 1*250;  ii,1339 

Removal  of  wreck  below  Odesn  Landing it263;  n,1352 

Apptmniationa    See  Fortificationa  and  Rivere  and  harbors. 

Aqueduct  Bridce^  Washington,  D.  C,  re|Murof i>669;  t,3637 

Aqueduct,  Wauungton,  D.  C.    See  Waahington. 

AranaaaPuB,  Tex.,  improvement  of i,409;  iii,ld52 

Areata.  OaLjfM^Homboldt  Harbor) i,611;  iT,a431 

Arch  Bock,  San  Frandaoo  Harbor,  OaL,  removal  of i,604;  rv,3411 

^rcionAtt  (ateamer),  removal  of  wreck  of i»174;  ii,1147 

Arkansas  River: 

Examination  and  survey  for  permanent  improvement it  433;  in,  2128 

Ganginff  (M^MissiaBippi  River) i,425;  ni,2072;  &,8,45,126 

General  improvement i)426;  in,2098 

Removal  ot  obstructions it  425;  in,2095 

Arlington,  Wash.,  bridge  aero—  Stilaguamish  River i,667 

Armament    Su  Fortifications. 

Arthur  Kill,  N.  Y.  and  N.  J.: 

Harbor  lines i,118;  ii,1279 

Immovementof  Staten  Island-New  Jersey  channel i,215;  n,  1233 

Arthur Xake,  La.  (m«  Mennentau  River) i,392;  ni,1901 

Artillery  CoTps: 

Reservation  at  WiUeta  Point,  N.  Y.,  transferred  to  the i,42 

Tugboat  for  transfer  to  the i,38 

Aahland,  E  y . ,  bridge  across  Ohio  River  between  Ironton,  Ohio,  and i,  6G0 

Aahland,  Wis.,  improvement  of  harbor i,509;  iv,2863 

Ashland  and  Ironton  Bridge  Company,  bridge  of i,660 

Aahley  River,  8.  C,  examination  and  survey i>324;  n,1619,I623 

Aahtabula  Harbor,  Ohio: 

Improvement  of i,581;  iv,32eo 

Water  levels i,681;  v,3776 

Aasawaman  Bay,  DeL,  improvement  of  waterway  via i,260;  n,1348 

Assistants: 

Civilian,  to  eiufineer  officers 1,37,38 

Onduty  in  Office  of  the  Chief  of  Engineers i,6S8 

Astoria,  N.  Y.,  bridge  across  East  River  at  Hell  Gate,  near 1,664 

Aatoria,  Oreg.  (iee  Columbia  River,  below  Tongue  Point) i,634;  v,3565 

Atchafidaya  River,  La.,  rectification  of  mouth  by  MiaBissippi  River  Com- 
mission  1,667;  8.,  3, 32 

Atlanta,  Knoxvilleand  Northern  Railway  Company,  bridge  of i,668 

AtlanticCity,  N.  J.: 

Bridge  across  Inside  ThoroiU[hfBre  at i,664 

Examination  and  survey  of  Beach  Thorouffhlare i,263;  n,  1353, 1355 

Removal  of  wreck  at  entrance  to  Abeeoon Inlet i,262;  u,1351 

Removal  of  wreck  in  Atlantic  Ooean,  off i,263;  n,1853 

Atlantic  County,  N.  J.,  bridge  of i,664 

Atlantic  Ocean: 

Disbursements  for  examinationa  and  surveys  of  waterways  between 

Great  Lakesand i,118 

Removal  of  wreck  off  Atlantic  City,  N.  J i,263;  n,1353 

Removal  of  wreck  off  Seabright,  N.  J i,223;  n,1247 

Atlantic  (South)  States,  removal  of  water  hyacinths  from  Florida 

waters i|341;  ii,1746 

Augusta.  Ga.: 

Improvement  of  Savannah  River  above i,327;  n,1636 

Improvement  of  Savannah  River  between  Savannah  and i,  326;  n,  1634 

Aux  Bees  Scies  Lake,  Mich.  (Me  Frankfort  Harbor) i,550;  iv,3122 

B. 

Back  Bay,  Biloxi,  Miss.,  bridge  across i,669 

Back  Cove,  Portland,  M:e. : 

Bridge  (Tukeys)  obstructing i,668 

Harbor  lines i,118;  11,1027 

Improvement  of i|131;  ii,  1006 
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Back  Greek,  Md.,  removal  of  Bimken  logs 1,272;  n,1390 

Bamduoe  River,  Me.,  improvement  of i»125;  ii,996 

BmUy,  Electa  (schooner),  removal  of  wreck  of i»174;  n,1147 

Baltimore  and  Ohio  Railroad  Company,  bridge  of i,664 

Baltimore  and  Potomac  Railroad  Company,  contract  with,  for  highway  luidge 

at  WaAington.  D.  0 i,119 

Baltimore  Harbor,  Md. : 

I>efenBeflof • i,  6,22,794 

Estimate  of  cost  of  deepening  and  widening  channel  of  Curtis  Bay,  and 

of  main  ship  channel  of  Patapsco  River  and i,273;  ii,1394 

Improvement  at  Spring  Garden i,266;  n,1379 

Improvement  of  channel  to if  264;  ii,  1374 

Improvement  of  channel  to  Curtis  Bay i,265;  ii,  1379 

Removal  of  wreck  in  Fort  McHenry  Channel i,272;  n,1391 

Removal  of  wreck  in  North  Point  Creek i»272;  ii,1390 

Bangor  Harbor,  Me.: 

Harbor  lines i,118;  n,1022 

Improvement  of  Penobscot  River , i>126;  ii,997 

Bank  protection,  sabaqueoos,  use  of  lumber  mattress  for in,  2212 

Barbette  gun  carriages i,8,9 

Bar  Harbor,  Me.: 

Construction  of  breakwater ifl22;  ii,991 

Defenses  of 1,13,697,911 

Barren  River,  £y.,  operating  and  care  of  lock  and  dam i,503;  iv,2806 

Bartholomew  Bayou,  La.  and  Ark. : 

Bridge  across i,660 

Improvement  of i>417;  iii,2042 

Bath,  Me.,  bridge  across  New  Meadows  River i,669 

Battalion  of  Engineers 1,39,43,943,975 

Batteries: 

Dynamite i,10 

Gun  and  mortar i,  6, 7,37 

Sand,  emergency i,8 

Baxter^  Mary  (schooner),  removal  of  wreck  of i,263;  ii,  1352 

Bay  Ridee  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  226;  u,  1291 

Bayside  Channel.  New  York  Harbor,  N.  Y.,  improvement  of i,  224;  n,  1286 

Beach  Thoroughfare,  N.  J.,  examination  and  survey i,263;  ii,  1353,1355 

BeattvsBridffe,N.C.,  bridge  across  Black  River,  near i,664 

Beaufort  Harbor  and  Inle^  N.  C. : 

Examination  and  survey  of  waterway  from  South  Mills  to  and  including 

inlet 1,299,309;  n,1511 

Improvement  of  harbor i,304;  n,1495 

Improvement  of  waterway  to  Newbem i,303;  ii,1493 

Improvement  of  waterway  to  New  River i,304;  n,  1496 

Beaufort  Harbor  and  River,  S.  C. : 

Defenses  of  Port  Royal  Sound i,  6, 25, 816 

Improvement  of  river i,323;  ii,  1604 

Improvement  of  waterway  to  Savannah  {see  Savannah ) i,  324;  ii,  1628 

Removal  of  sunken  logs  in  waterway  to  Charleston i»324;  ii,1607 

Beechridee,  III.,  prevention  of  break  in  Mississippi  River  at i,  438;  ni,  2198 

Bellaire,  Benwood  and  Wheeling  Bridge  Company,  bridse  of i,  660 

Bellaire.  Ohio,  bridge  across  Ohio  River  to  Benwood,  W.  Va i,660 

Belle  Isle,  Detroit  River,  Mich. ,  removal  of  wreck i,  570;  rv,  3198 

BeUe  River,  Mich. : 

Bridge  in  St  Clair  County i,666 

Improvement  of i,560;  r7,3152 

Bellingham  Bay,  Wash.,  log  boom  («e6  Pu^t  Sound) i,645;  v,8581 

j&<!7i«on  (schooner),  removal  of  wreck  of i,584;  rv,3269 

Benton,  Fort,  Mont,  improvement  of  Missouri  River  at i,  452, 453;  m,  2373 

Benton  Harbor  and  Benton  Harbor  Canal,  Mich. : 

Bridges  (5)  obstructing  Pawpaw  River i,668 

Improvements  at  (aee  St  Joseph  Harbor) i,537;  rv,3079 

Benton  Township,  Mich.,  bridges  (5)  obstructing  Pawpaw  River  at i,  668 

Benwood,  W.  Va.,  bridge  across  Onio  River  between  Bellaire,  Ohio,  and  ..       i,660 

Benz,  Rudolph,  bridge  of i,665 

Beiigen  County,  N.  J.,  bridge  of i,665 

Beverly  Harbor,  Mass.,  examination  and  survey i,  150;  ii,  1065, 1068 

Big  Assawaman  Bay,  Del. ,  improvement  of  waterway  via i,  260;  n,  1348 
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Big  Barren  River,  Ky.,  operating  and  care  of  lock  and  dam i,  503;  iv,  2806 

Big  Sandv  River,  W.  Va.  and  Ky.: 

ELnal  report  on  survey  for  locks  and  dams,  including  Levisa  and  Tug 

forks 1,496;  tv,2760 

Improvement  of 1,490;  iv,2735 

Improvement  of  Levisa  Fork i,493;  iv,2742 

Improvement  of  Tug  Fork i,493;  iv,2742 

Operating  and  care  of  lock  and  dam i,492;  tv,2741 

Big  Sarasota  Bay,  Fla.  (»« Sarasota  Bay) i,344;  m,1753 

Big  Sioux  River,  S.  Dak.: 

Construction  of  ice  harbor  at  Sioux  City i,456;  m,  2373, 2377 

Examination  for  reservoir  dam i,458;  in,2395 

Big  Ston^Xiake,  Minn,  and  S.  Dak.,  survey  for  reservoir  dam i,450;  ni,2342 

Big  Sunflower  River,  Miss.,  improvement  of i>424;  in,207O 

Big  Timber  Creek,  N.  J.,  bridge  below  Gloucester i,666 

BiSingsport,  N.  J.,  removal  ofwreck  in  Delaware  River i,  203;  n,  1362 

Biloxi,  Miss.,  brieve  of  city  of i,659 

BiloxiBay,  Miss.,  bridge  across  Back  Bay i,659 

Bismarck,  N.  Dak.,  improvement  of  Missouri  River  at i,  452, 453;  in,  2373, 2374 

Black  Lake,  Mich.,  improvement  of  Holland  Harbor i,  541;  iv,  3092 

Black  River,  Ark.  and  Mo.,  improvement  of i|431;  ni,2121 

Black  River,  La.,  improvement  of «. h^^^l  ni,2034 

Black  River,  Mich.: 

Improvement  at  mouth i,558;  iv,3147 

Improvement  at  Port  Huron i,559;  iv,8148 

Black  River,  N.  C: 

Bridge  at  Still  Bluff i,661 

Bridge  near  Beattys  Bridge i,664 

Improvement  of i,306;  n,1489 

Black  River,  Ohio,  improvement  of  Lorain  Harbor if  ^77;  iv,3241 

Black  Rock  Harbor,  Conn,  (iee  Bridgeport) i,186;  ii,1177 

Black  Rock  Harbor,  N.  T.: 

Examination  and  survey  of  Lake  Erie  entrance  to i,592;  iv,  3342, 3345 

Harbor  Imes i,119;  iv,3349 

Improvement  of  Buffalo  entrance  to i,589;  iv,3324 

Black  Warrior  River,  Ala.: 

Examination  and  survey  for  Locks  and  Dams  1,  2,  and  3,  below  Tuscar 

looea 1,378;  m,  1858, 1861 

Improvement  above  Tuscaloosa i,365;  iu,1816 

Improvement  below  Tuscaloosa i,366;  in,  1824 

Operating  and  care  of  locks  and  damfl i,366;  in,  1819 

Blackwater  River,  Fla.  and  Ala.,  improvement  of z,359;  in,  1784 

Blackwells  Island,  East  River,  N.T.,  bridge  at i,665 

Bladen  County,  N.C.,  bridge  of i,664 

Block  Island,  R.  I.: 

Construction  of  harbor  of  refuge i»I72;  ii,1141 

Improvement  of  Great  Salt  Pond i,174;  n,1144 

Blood  Rivet  La.  (««  Tickfaw) i,380;  in,  1873 

Bloomers,  N.  J.,  harbor  lines  m  Hudson  River  from  Pleasant  Valley  Land- 

ingto 1,118;  n,1270 

Boards: 

For  highway  bridge  at  Washington,  D.  C i,119 

Of  Or&ance  and  Fortification i,5 

On  FortificationA  and  other  Defenses  (Endicott  Board) i,5 

On  Torpedo  System i,5,695 

The  Board  of  f^ngineers i,5,691 

Boat  railway,  Columbia  River,  Oreg.  and  Wash i,625;  v,3491 

Boats.    See  Dred^,  Snag,  and  Tug  boats,  and  Wrecks. 

Boduf  River,  La.,  improvement  of if  418;  ni,2044 

Bogue  Chitto,  La.,  improvement  of i}377;  in,  1852 

BogueFalia,  La.,  improvement  of i,379;  in,  1872 

Bogue  Inlet  and  Sound,  N.  C,  improvement  of  waterway  via i,  304;  n,  1496 

Boom  Island,  Mississippi  River,  Minn.,  bridge  at i,667 

Boothbay  Harbor,  Me.,  oridge  at i,666 

Boston  and  Albany  Railroad  Company,  bridge  of i,662 

Boston  and  Maine  Raihroad  Company^  bridge  of i,608 
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Boston  Harbor,  Mass. : 

Bridge  acroes  Chelsea  Greek  between  Boston  and  Ohelsea i,062 

Bridge  acroes  Fort  Point  Channel  at  Cove  street i,661 

Defenses  of 1,6,16,717,913 

Examination  and  survey i,169;  n,  1096, 1098 

Improvement  of i|162;  n,1078 

Bowlders.    See  Bock. 

Brandts  Ferry,  San  Joaqoin  Biver,  Gal.,  bridge  at i,661 

Branford  Harbor,  Conn. ,  examination  and  survey i,  198;  n,  1188, 1191 

Brazos  River. Tex.: 

Effectsol  storm  of  September,  1900, on  jetties .'. i,412;  in,2022 

Examination  and  survey  from  the  mouth  to  Waco ...  z,  411 ;  in,  1974, 2004, 2009 

Improvement  between  Yelasco  and  Bichmond i,  408, 409 ;  in,  1950, 1961 

Improvement  of  mouth i|407;  in,  1940 

Brazos  Santiago  Harbor,  Tex.,  improvement  of V410;  iii,  1968 

Brenneckes  Shoals,  Osage  Biver,  Mo.,  estimate  of  cost  of  completing  Lock 

and  Dam  Ko.  1,  at i,452;  in,  2369 

Bridgeboro,  N.  J.,  removal  of  wreck  in  Rancocas  River  above i,  262;  n,  1361 

Bridge  Creek  Landing,  Va.,  wharf  at i,676;  v,3689 

Bridgeport  EUirbor,  Conn.,  improvement  of i,186;  n,1177 

Bridges: 

Alteration  of .  obstructinff  navigation i,667 

Aqueduct  Bndse,  Washmgton,  D.  0.,  repair  of i,669;  v,3637 

Construction  of. 1,669,661 

Highway  bridge,  Washington,  D.C i,119 

Long  Bridge.  Washington,  D.  C,  rebuilding  of i>276;  n,1399 

Memorial  Bndge,  Washington,  D.  C i,670;  v,3648 

Stone  Bridge,  &ikonnet  River,  R.  I.,  alteration  of i,  166;  n,  1124 

Yellowstone  National  Park,  construction,  etc. ,  of i,  682;  v,  3777 

Broad  Creek  River,  DeL : 

Bridge  at  Laurel i,666 

Improvement  of i,270;  ii,1386 

Broadkill  Creek,  Del.,  improvement  of i,260;  n,1347 

Broad  Sound,  Boston,  Mass.    Su  Boston. 

Bronx  Kills,  New  York  Harbor,  N.  Y.,  bridge  across 1,666 

Bronx  River,  N.  Y.: 

Bridge  at  Westchester  avenue i,664 

Harbor  lines i,118;  ii,1266 

Improvement  of i,201;  n,1203 

Brooklyn,  Gal.    8u  Oakland  Harbor. 
Brooklyn,  N.  Y.    Su  New  York  Harbor. 

Brooklyn  and  Jamaica  Bay  Turnpike  Company,  bridge  of i,  663 

Brown Coun^,  Wis.,  briiigeof i,662 

BrowfiyDick  (steamboat),  removal  of  wreck  of i|473;  iv,2646 

Browmng  road,  near  Camden,  N.  J. ,  bridge  across  Cooper  Creek  at i,  662 

Browns  Creek,  N.  Y.,  improvement  of i,209;  ii,1219 

Brunswick,  Ga.: 

Improvement  of  inner  harbor i}331;  n,  1649 

Survey  of  outer  bar i,334;  ii,  1663, 1666 

Brunswi<^  River,  N.  G.,  estimate  of  cost  of  removing  obstructions  at 

mouth 1,310;  n,1669 

Buffalo  Bayou,  Tex. ,  improvement  of  waterway  via i,  404;  ni,  1933 

Buffalo  Fork,  Snake  River,  Wyo.,  road  to  Fort  Washakie i,  686;  v,  3823 

Buffalo  Fork,  White  River,  Ark.,  improvement  of i>429;  ni,2119 

Buffalo  Harbor,  N.Y.: 

Examination  and  survey  of  Lake  Erie  entrance  to  Erie  Basin  and  Black 

Rock  Harbor i,692;  iv,3342,3346 

Harbor  lines  at  Erie  Basin  and  Black  Rock  Harbor i,119;  iv,3349 

Improvement  of i,687;  iv,8306 

Improvement  of  Buffalo  entrance  to  Erie  Basin  and  Black  Rock 

Harbor i,689;  iv,3324 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  663;  iv,  3167 

Buffalo,  Wis.,  bridge  across  Fox  River  at i,664 

Buildings  and  erounds.  public,  District  of  Columbia i,  676;  v,  3689 

Bull  Rock  Bridge,  Bath,  Me.,  obstructine  New  Meadows  River i,  669 

Burlington  Bay,  Minn.,  examination  and  survey i»614;  iv,2889,2897 
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Borlmgton  Harbor,  Y t : 

Eetiinate  of  cost  of  repair  and  completion  of  breakwater i,  150;  ii,  1072 

Imjprovement  of i»146;  ii,  1052 

Bums  Cut-off,  San  Joaquin  River,  Cal.,  bridge  acroas i,664 

Buttermilk  Channel,  New  York  Harbor,  N.  Y. : 

Examination  and  survey i,229;  ii,  1299, 1308 

Improvement  of i,228;  n,1291 

Removal  of  wreck i,  229;  n,  1299 

Byram  River.  N.  Y. : 

Harbor  Imes i,  118;  n,  1281 

Improvement  of  Port  Chester  Harbor 1,198;  n,1198 

C. 

Cable  nlleries i,88 

Cache  Kiver,  Ark.,  improvement  of i,430;  ni,2120 

Cache  River,  HI.,  prevention  of  Mississippi  River  from  breaking  into,  i,  438;  m,  2198 

Caddo  (Fairy)  Lake,  Tex.  and  La.  (««  Cy press  Bayou) i,  414;  in,  2033 

Cairo,  HI.,  prevention  of  break  in  Mississippi  River  near i,  438;  lu,  2198 

Calais,  Me.,  repair  of  piers  in  St  Croix  River  below i,  120 

Calcasieu  River^  La.,  unprovement  of  mouth  and  passes i,  394;  m,  1903 

California  D^bns  Commission i,656;  v,3625 

California,  department  of,  reconnaissances  and  explorations i,  683;  v,  3800 

Calooeahatchee  River,  Fla. : 

Examination  and  survey  of  Kiammmee  River  to  the  Gulf,  via i,  850 

Improvement  of i,343;  in,  1751 

Calumet  Harbor  and  River,  Dl.  and  Ind. : 

Improvement  of  harbor i,529;  iv,2995 

Improvement  of  river i,530;  iv,3001 

Survey  for  waterway  via i,  534;  iv,  3048, 8058 

Cambridge  Harbor,  Md.,  removal  of  wrecks i,  272;  ii,  1390, 1391 

Camden,  Ark.,  examination  of  Ouachita  River  at i}425;  in,  2090 

Camden  County,  N.  J.,  bridge  of i,662 

Camden,  Gloucester  and  Woodbury  Railway  Company,  bridge  of i,  666 

Camden,  N.  J.: 

Bridge  across  Cooper  Creek  at  Browning  road , i,662 

Defenses  of  Delaware  River 1,6,21,37,770 

Improvement  of  Cooper  Creek i,239;  n,I329 

Improvement  of  Delaware  River  at i,230;n,1310 

Canadian  canal,  St  Marys  River,  Ontario,  commerce  through i,  565;  iv,  3173 

Canals,  etc.  (see  aUo  Waterways) : 

Albemarle  and  Chesapeake  Canal.  N.  C,  waterway  via i,  297;  n,  1457 

Allegheny  River,  Pa.,  locks  and  aams i,  482;  rv,  2701 

Appropriation  for  operation,  care,  and  maintenance i,  117, 118 

Arkansas  River,  locks  and  dams i,433;  m,2128 

Atlantic  Ocean  to  Great  Lakes,  waterways i,  118 

Barren  River,  Ky.,  lock  and  dam i,  503;  iv,  2806 

Benton  Harbor  Cuial,  Mich,  {see  St  Joseph  Harbor) i,537;  rv,3079 

Big  Barren  River,  Ev.,  lock  and  dam i,  503;  iv,  2806 

Big  Sandy  River,  locks  and  dams i,  490, 492, 496;  iv,  2735, 2741, 2750 

Big  Sioux  River,  S.  Dak.,  examination  for  reservoir  dam i,  458;  in,  2395 

Big  Stone  Lake,  Minn.  andS.  Dak.,  reservoir  dam i,  450;  ni,  2342 

Black  Warrior  River,  locks  and  dams  . .  i,  365, 366, 378;  m,  1816, 1819, 1824, 1858 

Brazos  River,  Tex.,  locks  and  dams i,  411;  in,  1974, 2004, 2009 

Canadian  canal,  St  Marys  River^  Ontario,  commerce i,  565;  iv,  3178 

Care,  maintenance,  etc.,  appropriation  for 1,117,118 

Cascades  Canal,  Columbia  Kiver,  Oreg i,  626, 627;  v,  3492, 3495 

Chicago  Drainage  Canal,  connection  of  Chicago  River  with i,  119;  iv,  2992 

Chicago  Drainage  Canal,  waterway  via  (act  of  1899) i,534;  iv,3048 

Chicago  Drainage  Canal,  waterway  via  (act  of  1900) i,  534;  iv,  3058 

Chicago  River,  orid^  across  North  Branch  Canal  at  Division  street, 

Chicago,  construction  of i,666 

Chicago  River,  bridge  across  North  Branch  Canal  at  Division  street, 

Chicago,  reconstruction  of .- i,662 

Chicago  River,  bridge  across  North  Branch  Canal  at  Goose  Island,  Chi- 
cago       1,665 

Clubfoot  and  Horlowe  Canal,  N.  C,  waterway  via 1,303;  n,1493 
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Canala,  etc. — GontinueiL 

Columbia  River,  Cascades  Ganal i,  626, 627;  v,  3492, 3495 

Columbia  Biver,    Celilo   Falls   to  The   Dalles   Rapids,    canals  and 

locks 1, 629;  V,  3601, 3506 

Congaree  River,  S.  C.,  lock  and  dam i,  319;  ii,  1694 

Coosa  River,  Ga.  and  Ala.,  locks  and  dams i,  361, 363;  iii,  1788, 1790, 1792 

Courtableau  Bayou,  La.,  lock  and  dam i,389;  iii,1898 

Cumberland  River,  Tenn.  and  Ey. ,  locks  and  dams i,  461 ,  462;  iii,  2407, 2411 

Davis  Island  dam,  Ohio  River,  Pa i,473;  iv,2657 

Delaware  and  Chesapeake  Canal,  Md.,  sunken  logs i,  272;  ii,  1390 

Des  Moinee  Rapids  Canal  and  diy  dock,  Mississippi  River i,  441 :  m,  2284 

Dismal  Swamp  Canal,  examination  and  survey  from  South  Mills  to  ana 

including  Ocracoke  and  Beaufort  inlets 1,299,309;  ii,1511 

Dismal  Swamp  Canal^  improvement  of  waterway  via i,  296;  ii,  1455 

Duluth  Canal,  Wis.,  miprovement  of i,507;  iv,2828 

EstherviUe-Minim  Creek  Canal,  S.  C.  (see  Santee  River) i,316;  n,  1687 

Fox  River,  bridge  across  canal  at  Appleton i,664 

Fox  River,  bridge  across  canal  at  Depere i,668 

Fox  River,  bridge  across  canal  at  Lock  2,  Eankauna,  reconstruction  of.      z,  662 
Fox  River,  bridges  obstructing  canal  at  Lawe  street  and  Wisconsin  ave- 
nue, Eaukauna,  alteration  of i,668 

Fox  River,  bridges  across  canal  at  Menasha i,668 

Fox  River,  locks  and  dams 1,625,627;  rv,2963,2958 

Galena  River,  111.,  lock  and  dam i,442;  in,2293 

Grand  Rapids  lock  and  dam,  Wabash  River 1,500,501;  iv,2800,2802 

Great  Eanawha  River^  W.  Va.,  locks  and  dams i,  487, 488;  rv,  2726, 2727 

Great  Lakes  to  Atlantic  Ocean,  waterways i,  118 

Green  River,  Ky.,  locks  and  dams 1,602,603;  iv,2805,2806 

Gowanus Canal.  N.  Y.  («« Gowanus Bay) i|226;  n,1291 

Herr  Island  lock  and  dam,  Allegheny  River it 482;  iv,2701 

Illinois  and  Michigan  Canal,  waterway  via  (act  of  1899) i,534;  rv,3048 

Illinois  and  Michigan  Canal,  waterway  via  (act  of  1900) i,  634;  rv,  3068 

Illinois  and  Mississippi  Canal,  construction  of i,632;  iv,3014 

Dlinoisand  Mississippi  Canal,lockanddam  in  Rock  River  at  feeder,  i,  634;  iv,  3066 

Illinois  and  Mississippi  Canal,  operating  and  care i»442;  ui,  2291 

Illinois  River,  HI.,  locks  and  dams i,531;  iv,3006,3010 

Eampeska  LiUEe,  S.  Dak.,  reservoir  dam  in  Sioux  River i,  468:  iii,  2395 

Eampsville  lock  and  dam,  Illinois  River,  111 i,631;  iv,3006,3010 

Eanawha  River,  W.  Va.,  locks  and  dams 1,487,488;  iv,2726,2727 

Eentucky  River,  Ev.,  locks  and  dams 1,494,495;  iv,2744,2746 

Eeweenaw  Bay  to  Lake  Superior,  waterway i,  611, 512;  iv,  2867 

Lagrange  lock  and  dam,  Ilnnois  Kiver,  111 i,631;  iv,3006,3010 

Levisa  Fork,  Big  Sandy  River,  locks  and  dams i,496;  iv,2750 

Little  Eanawha  River,  W.  Va.,  lock  and  dam i,  486, 487;  iv,  2723, 2724 

Long  Prairie  River,  Minn.,  and  its-  sonrcee,  examination  for  reservoir 

dams 1,461;  iii,2361 

Louisville  and  Portland  Canal,  improvement  and  care. .  i,  496, 499;  rv,  2783, 2791 

Louisville  and  Portland  Canal,  wrock i,605;  iv,2816 

Maintenance,  care,  etc.,  appropriation  for 1,117,118 

Massena  Canal,  N. T.  («e6  drass  and  St  Lawrence  rivers) . .  i,699;  iv,3377,3389 
Michigan  Lake  to  Sturgeon  Bay,  examination  and  survey . .  i,  527;  iv,  2970, 2973 

Michigan  Lake  to  Sturgeon  Bay,  harbor  of  refuge i,518;  iv,2922 

Michigan  Lake  to  Sturgeon  Bay,  improvement  of i,  517;  rv,  2914 

Michigan  Lake  to  Sturgeon  Bay,  operating  and  care. i,  518;  rv,  2919 

Michigan  Lake  to  Sturgeon  Bay,  wreck i,627;  rv,2970 

Minim  Creek-Estherville  Canal, S. C.  (se^ Santee  River) i,316;  ii,1687 

Mississippi  River,  Dee  Moinee  Rapids  Canal  and  dry  dock i,  441 ;  iii,  2284 

Mississippi  River, reservoirs, construction  of i,444;  ni,2309 

Mississippi  River,  reservoirs,  examination  of  Long  Prairie  River  and  ita 

sources i,451;  m,2361 

Mississippi  River, reservoirs, operatinff  and  care i,446;  in,2322 

Missiasippi  River,  reservoirs,  survey  of  flowage  lines i,  451 

Mississippi  River,  St  PfeMil  to  Minneapolis,  locks  and  dams i,  443;  ni,  2298 

Mississippi  River  to  Illinois  River,  construction  of i,  532;  iv,  3014 

(Mississippi  River  to  Dlinois  River,  lock  and  dam  in  Rock  River  at 

feeder ; i,534;  iv,3066 

Mississippi  River  to  Illinois  River,  operating  and  care i,  442;  ni,  2291 
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Canals,  etc— <yontinQed. 

Monongahela  River,  locks  and  dams i,  477, 478, 479*,  iy,  2679, 2688, 2686 

Morgan  Canal,  Tex. ,  improvement  of  ( see  Galveston  ship  channel )  •  i,  404 ;  m,  1983 

Moigan  Canal,  Tex.,  operating  and  care i,405;  ni,1987 

Mosquito  Creek  Canal, 8. C.  («ee  Santee  River) i,316;  n,1687 

Muscle  Shoals  Canal,  Ala 1,465,466;  in,  2423, 2440 

Moskingam  River,  bridge  across  canal,  above  Lowell 1,660 

Moskingum  River,  bridge  across  canal,  at  Zanesville i,667 

Muskingum  River,  locks  and  dams i,485;  iv,  2714 

New  York  Harbor,  N.  Y.,  Gowanos  Canal  {tee  Gowanus  Bay) i,  226;  n,  1291 

North  Branch  Canal,  Chicago  River,  bridge  at  Division  street,  Chicago, 

construction  of i,666 

North  Branch  Canal,  Chicago  River,  bridge  at  Division  street,  Chicago, 

reconstruction  of i,662 

Nortii  Branch  Canal,  Chicago  River,  bridge  at  Goose  Island,  Chicago ...      i,  665 

North  Carolina  Cut,  N.C.,  waterway  via i|297;  n,1457 

Northern  and  Northwestern  Lakes  to  Atlantic  Ocean,  waterways i,  118 

Ohio  River, Davis Idand dam, Pa i,473;  iv,2657 

Ohio    River,    Louisville    and    Portland    Canal,    improvement    and 

care 1,496,499;  iv,  2783, 2791 

Ohio  River,  Louisville  and  Portland  Canal,  wreck i,  505;  iv,  2816 

Ohio  River, movable  dams i}474;  iv,2661 

Operation,  care,  and  maintenance,  appropriation  for i,  117, 118 

Osage  River,  lock  and  dam,  construction  of  {eee  Missouri  River  Commis- 
sion)   •. - 1,658;  8., 366, 382 

Osage  River, lock  and  dam, cost  of  completion i>452;  in,2369 

Otter  Tail  Lake  and  River,  Minn.,  reservoir  dam i,  450;  in,  2341 

Plaquemine  Bayou,  La.,  lock  construction ^...  i,387;  in,1890 

Poinsett  Lake.  8.  Dak.,  reservoir  dam  in  Sioux  River i,  458;  ni,  2396 

Portage      Lake     and      Lake      Superior     canals     (see     Keweenaw 

Point) 1,511,512;  iv,2867 

Pueet  Sound  to  lakes  Union  and  Washington i,646;  v,3583 

Red  Lake  and  Red  Lake  River,  Minn.,  reservoir  dam i,450  in,  2340 

Rock  River,  111.,  canal  around,  construction  of i,532;  iv,3014 

Rock  River,  111.,  canal  around,  operating  and  care i,  442;  in,  2291 

Rock  River,  111.,  lock  and  dam  at  feeder i,534;  iv,3066 

Rough  River,  Ky.,  lock  and  dam i,604;  iv,2814,2815 

St  Clair  Flats  Canal,  examination  and  survey i,  571;  iv,  3203, 3206 

St  Clair  Flats  Canal,  improvement  and  care i,568;  iv,3188,3189 

St  Lawrence  Power  Company's  canal  {$ee  Grass  and  St   Lawrence 

rivers) i,599;  iv,3377,3389 

St  Marys  Falls  Canal,  Mich 1,564,565;  iv,3161,3173 

Salmon  Bay,  Wash.,  waterway  via i,646;  v,3583 

Shilshole Bay.  Wash.,  waterway  via i,646;  v,3583 

Sioux  River,  S.  Dak. ,  examination  for  reservoir  dam i,  458;  in,  2395 

Six-mile  Island,  Allegheny  River,  lock  and  dam i,  482;  iv,  2701 

Springdale,  Pa.,  lock  and  dam  in  All^heny  River i,  482;  iv,  2701 

Stuigeon   bay  and   Lake    Michigan   Canal,    examination   and   sur- 
vey  1,527;  iv,2970,297S 

Sturgeon  Bay  and  Lake  Michigan  Canal,  harbor  of  refuge i,  518;  iv,  2922 

Stuigeon  Bay  and  Lake  Michigan  Canal,  improvement  of i,  517;  iv,  2914 

Stuigeon  Bay  and  Lake  Michigan  Canal,  operating  and  care i,  518;  iv,  2919 

Stuigeon  Bay  and  Lake  Michigan  Canal,  wreck i»527;  iv,2970 

Superior  Lake  to  Keweenaw  &y,  waterway i,  511, 512;  iv,  2867 

Tennessee  River  below  Chattanooga,  canals,  etc i,  465, 466;  in,  2423, 2440 

Tennessee  River,  Muscle  Shoals  Canal,  Ala 1,465,466;  m,2423,2440 

Tombigbee  River,  Ala.,  locks  and  dams i,  366, 378;  m,  1824, 1835, 1 858 

Traverse  Lake,  Minn,  and  S.  Dak.,  reservoir  dam i,450;  ni,2342 

Tug  Fork,  Biff  Sandy  River,  locks  and  dams i,496;  iv,2750 

Turners  Cut,  N.  C,  examination  and  survev  of  waterway  from  South 
Mills  to  and  including  Ocracoke  and  Beaufort  inlets,  via. . .  i,  299, 309;  n,  1511 

Turners  Cut,  N.  C,  improvement  of  waterway  via i,296;  n,1455 

Union  Lake,  Wash.,  waterway  via i,646;  v,3583 

Wabash  River,  Grand  Rapids  lock  and  dam 1,500,501;  iv,2800,2802 

Warrior  River  locks  and  dams i,  365, 366, 378;  in,  1816, 1819, 1824, 1858 

Washington  Lake  to  Puget  Sound,  Wash i,  646;  v,  8583 

White  River,  Ark.,  locks  and  dams i,428;  iii,2108 

Yamhill  River,  Oreg.,  lock  and  dam 1,631,632;  v,3550,3555 

Oanarsie  Bay,  N.  Y.y  improvement  of i»208;  n,1218 
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Gape  Ann,  MaflB.,  constniction  of  harbor  of  refose  in  Sandy  Bay i,  141;  n,  1048 

Gape  Charles  Oitv  Harbor,  Ya.,  improvement  of i}294;  ii,  1453 

Gape  Elizabeth,  Me.,  bridge  of  town  of *. i,668 

Gape  Fear  RiverjN.  0. : 

Defenses  of  Wilmington 1,6,24,812,921 

Examination  and   sorvey  at   Wilmington,  and   thenoe   to   Fayette- 

viUe 1,310;  ii,  1552, 1567 

Harbor  lines  at  Southport i,119;  n,1572 

Improvement  above  Wilminffton i,807;  n,1502 

Improvement  at  and  below  Wilmington i,307;  n,  1504 

Improvement  of  Northeast  Branch i,306;  n,1600 

Gape  Blenry,  Ya.,  defenses  at i,6 

Gape  Porpoise  EUirbor,  Me. ,  improvement  of i,135;  ii,1037 

Gape  Yincent  Harbor,  N.  Y.,  improvement  of i,597;  iv,3370 


Gapitol,  Washington,  D.  G.,  telegraph  line i,676;  v,i 

GarlosLak&  Minn,  (we  LonffPraine  River) i,451;  m,2361 

Garrabelle  Bar  and  Harbor,  Fla.: 

Examination  and  survey  of  harbor i,364;  iii,1800,1803 

Improvement  of i,350;  ni,1766 

Garriages,  gon: 

Barbette i,8,9 

Disappearinff i,6,8 

GarroUton,  Ey./Dridge  across  Kentucky  Kiverat i,662 

Garrollton  and  Prestonville  Bridge  Gompany,  bridge  of i,602 

Garrollton  Electric  Bailway  and  Bridge  Gompany  ($ee  Garrollton  and  Pres- 
tonville Bridge  Gompany)  , 1,662 

Gamthersville  Harbor.  Mo.  ($ee  Mississippi  River  Gommission) i,  657 ;  S. ,  3, 32 

Carvers  Harbor,  Me.,  improvement  of i>129;  n,  1003 

Cascades  Canal,  Columbia  River,  (h»g.: 

Construction  of i,626;  v,3492 

Operating  and  care i,627;  v,3495 

Casemates i,  7, 12, 88 

Cedar  Creek,  N.  J.,  removal  of  wreck i,263;  n,1352 

Centennial  Lake,  Miss.  («e6  Yazoo  River) i,421;  ni,2052 

Champlain  Lake.  N.  Y.  and  Yt : 

Burlington  Harbor,  Yt,  estimate  of  cost  of  repair  and  completion  of 

breakwater i,150;  n,1072 

Burlington  Harbor,  Yt,  improvement  of i»146;  n,1052 

Defenses  of i,  6, 32, 854 

Narrows,  improvement  of i»148;  n,1055 

North  and  South  Hero  islands,  improvement  of  channel  between i,  146 

Charles  River,  Mass.    See  Boston  Harbor. 

Charleston  Harbor,  S.  C. : 

Defenses  of 1,6,25,816 

Improvement  of i,320;  n,1598 

Removal  of  sunken  logs  in  waterway  to  Beaufort,  8.  G i,  324;  n,  1607 

Charlevoix  Harbor.  Mich. : 

Bridge  across  Pine  River i,665 

Bridge  across  South  Arm  of  Pine  Lake i,666 

Improvement  of i,552;  iv,3126 

Charlotte  Harbor,  Fla.,  improvementof i,343;  in,1752 

Chariotte  Harbor,  N.  Y.: 

Improvementof i,593;  iv,3355 

Water  levels i,681;  v,3776 

Charts: 

Military  and  other 1,683,685;  v,3799 

Northern  and  Northwestern  Lakes 1,677,681;  v,3761 

Chatham  Harbor,  Mass.: 

Improvement  of i,158;  n,1090 

Removal  of  wreck  on  Hardings  Beach i»174;  ii,1147 

Chattahoochee  River.  Ga.  and  Ala.: 

Improvement  below  GolumbuSj  Qa i,855;  m,1775 

Improvement  between  Westpomt  and  Franklin,  QtL i,  356;  in,  1777 

Preliminary   report  on   survey   between   Westpoint  and    Franklin, 
Ga 1,363;  ra,1793 

Cheboygan  Harbor,  Mich.,  improvementof i,554;  iv,3135 

Ghefuncte  River.  La.,  improvement  of i,  379;  in,  1872 

Ghehalis  River,  Wash.,  improvementof i,644;  v,3580 
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Chelsea  Greek  and  Harbor,  Mass. : 

Bridge  to  Boston '. 1,682 

Improvement  of  creek  (<e6  Boston  Harbor) i,162;  n^lOTS 

Ghequamegon  Bay,  Wis.  (<e6  Ashland  Harbor) i,  609;  ly,  2863 

Ghesai>eake  Bay,  Md.  and  Va. : 

Bridge  across  Kent  Island  Narrows,  at  Kent  Island i,  665 

Gape  Gharles  Gity  Harbor,  Va^  improvement  of i,  294;  ii,  1453 

Defenses  of  entrance,  at  Gape  Henry,  Va i,  6 

Defenses  of  Hampton  Roads,  Va i,  6,23,802 

Milford  Haven  Harbor.  Va.,  improvement  of i^  284;  n,  1415 

Waterwaj;  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  G.,  via  Gumtuck 

Sound,  improvement  of i,  297;  n,  1457 

Waterway  from  Norfolk,  Va.,  to  sounds  of  North  Garolina,  via  Pasquo- 
tank River,  improvement  of 1,296;  n,1455 

Wreck  near  Graighill  Ghannel  light,  Md^  removal  of i,  272;  u,  1391 

Wreck  near  Old  Plantation  light-house,  Va.,  removal  of i,  298;  n,  1462 

Wreck  off  Fort  Monroe,  Va.,  removal  of i,298;  ii,1462 

Ghesapeake  Transit  Gompany,  bridge  of i,665 

Gheeconnessex  Greek,  Va. ,  examination  and  survey i,  299;  ii,  1478, 1481 

Ghester  Greek,  Pa.,  removal  of  wreck i,262;  n,1350 

Ghester  River,  Md.,  improvement  of i,267;  n,1381 

Ghicagoand  Northwestern  Railway  Gompany,  bridge  of i,662 

Ghicago  Drainage  Ganal,  HI. : 

Gonnection  of  Ghioigo  River  with i|119;  iv,2992 

Waterway  from  Mississippi  l^ver  to  Lake  Michigan,  via,  examination 

for,  with  plan  and  estimate  (act  of  1900) i,534;  iv,S058 

Waterway  from  Mississippi  River  to  Lake  Michigan,  via,  survey  for  (act 

of  1899) •.-  1,534;  iv,3048 

Ghicago  Harbor  and  River,  lU. : 

Bridge  across  Little  Galumet  River  at  Riverdale i,664 

Bridge  across  North  Branch  at  Gly bourn  place i,663 

Bridge  across  North  Branch  Ganal  at  Division  street,  construction  of . . .       i,  666 
Bridge  across  North  Branch  Ganal  at  Division  street,  reconstruction  of .      i,  662 

Bridge  across  North  Branch  Ganal  at  Goose  Island i,665 

Bridge  across  West  Fork  of  South  Branch  at  Mud  Lake i,663 

Bridges  of  Sanitaiy  District  at  Harriaon  and  Throop  streets  and  Ashland 

avenue i,662 

Improvement  of  Galumet  (South  Ghicago)  Harbor i,  529;  iv,  2995 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  563;  iv,  3157 

Improvement  of  outer  harbor i,528;  iv,2987 

Improvement  of  river i,529;  iv,2992 

Waterway  from  Mississippi  River  to  Lake  Michigan  at,  examination  for, 

with  plan  and  estimate  (act  of  1900) i,534;  iv,3058 

Waterway  from  MiasiaBippi  River  to  Lake  Michigan  at,  survey  for  (act 

of  1899) 1,534;  iv,3048 

Ghicago,  Milwaukee  and  St  Paul  Railway  Gompany: 

Bridge  of,  across  Mississippi  River,  near  Minneapolis,  Minn i, 


Bridse  o£  across  North  Branch  C^nal,  Ghicago,  lU i,665 

Ghickasanay  River,  Miss.,  improvement  of i,372;  iii,1844 

Ghief  of  Engineers,  officers  on  duty  in  Office  of  the i,  688 

Ghinootea^e  Bay,  Va.,  improvement  of  waterway  to  Delaware  Bay. .  i,  260;  n,  1348 
Ghipola  River,  fla.: 

Improvement  of  lower  river i,352;  iu,1769 

Improvement  of  upper  river i,  353 ;  ni,  1771 

Ghippewa  River,  Wis.,  improvement  of i,445;  in,2327 

Ghitto,  Bogue,  La.^  improvement  of i,377;  in,  1852 

Ghoctawhatchee  River,  Fla.  and  Ala.,  improvement  of i,  357;  in,  1778 

Ghoptank  River,  Md. : 

Improvement  of i,267;  ii,1381 

Removal  of  wrecks  in  Gambridge  Harbor i,272;  ii,  1390, 1391 

Christiana  River,  Del.  («cg  Wilmin^n  Harbor) i,  246;  ii,  1335 

CUyofNew  Orleans  (steamboat),  romoval  of  wreck  of i,473;  iv,2646 

Gity  Waterway,  Tacoma,  Wash.  («ec Taooma) i,655;  v,3593,35a5 

Givilian  assistants  to  enmneer  officers i,37,38 

Glark  Fork,  Columbia  River,  Wash,  {tee  Pend  Oreille  River) i,  653;  v,  3591 

Glarke County,  Wash.,  bridgeof i,661 

Glatskanie  River,  Greg. : 

Dredging  plant  for  use  on  (<e«  Columbia  River) i,640;  v,8576 

Improvement  of i,637;  v,8571 


Digitized  by  VjOOQIC 


DSTDBX.  11 

CScarwater  Biver,  Idaho,  improrement  of if  028;  y,8601 

develand,  Cindnimti,  Otiicago  and  St  LouiB  Railway  Company: 

Bridge  of,  acroeB  Cuyahoga  River  at  Cleveland,  Ohio i,663 

Bridge  of,  across  Pawpaw  River,  Mich i,668 

CS^ve^afUL  Orover  (schooner),  removal  of  wreck  of i,229;  n,1299 

Clevelana  Harbor  Ohio: 

Bridge  acroeeCayahoga  River  at z,608 

Engineering  methods  used  in  improvement  ot iv,8213 

Examination  and  survey i,686;  iv,3277,3286 

Improvement  of i,678;  rv,3244 

Removal  of  wrecks i,684;  iv,3269,3270 

Water  levels i,681;  v,3776 

Cleveland,  Ohio,  engineer  district,  engineering  methods  used  in  the iv,  3218 

Clinch  River,  Tenn. : 

Bridge  at  Kingston i,660 

Final  report  on  survey i,469;  ni,2542 

Improvement  of 1,468;  in,24K> 

Clinton  River,  Mich.,  improvement  of i,661;  iv,3153 

Clubfoot  and  Harlowe  Canal,  N.  C,  waterway  via i,303;  ii,1493 

Clubfoot  Creek,  N.  C.,  improvement  of  waterway  via i,303;  u,1403 

Coanjock  Bay,  N.  Cy  improvement  of  waterway  via i,297;  u,1457 

Cocheco  River,  N.  H..,  improvement  of i|136;  u,1039 

Coleman,  A,  T.  (schooner),  removal  of  wreck  of i,262;  u,1361 

College  Point,  East  River,  N.  Y.,  harbor  lines i,119;  n,1306 

Colon,  CHato6aZ  (steamboat),  removal  of  wreck  of i,657;  v,3635 

Colorado  River,  Nov.,  examination  between  El  Dorado  Canyon  and  Rio- 

ville 1,603;  iv,3402 

Columbia  (bugeye),  removal  of  wreck  of i,272;  n,  1390 

Columbia,  deptutment  of  the,  reconnaissances  and  explorations i,  683;  v,  3799 

Columbia  River,  Oreg.  and  Wash. : 

Dredging  plant  for  use  on  tributaries  below  Willamette  River i,  640;  v,  3575 

Cascades  Canal,  construction  of i,626;  v,3492 

Cascades  Canal,  operating  and  care i,627;  v,3495 

CeUlo,  Oreg.,  improvement  above i,623;  v,3489 

Celilo  Falls  to  The  DaUes  Rapids,  boat  railway i,625;  v,3491 

Celilo  Falls  to  The  Dalles  Rapids,  examination  and  survey. .  i,  629;  v,  3501, 3505 

Clark  Fork  (««  Pend  OreiUe  River) i,653;  v,3591 

Gauging i,640;  v,3576 

MoSh  of ,  defenses  at 1,6,34,895,923 

Mouth  of,  improvement  at i,635;  v,3567 

Mouth  of.  to  Willamette  River,  improvement  from i,  633;  v,  3557 

Three-mile  Rapids,  improvement  at i,625;  v,3491 

TonguePoint  Oreg.,  improvement  below i,634;  v,3565 

Vancouver,  Wash.,  to  Willamette  River,  improvement  from i,  627;  v,  3499 

Comer  B,  (steamboat),  removal  of  wreck  of i|473;  iv,2646 

Commencement  Bay,  Wash.  (Me  Tacoma  Harbor) i,655;  v,3593,3595 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich i,565;  iv,3178 

Conununipaw  Channel,  N.  J.,  removal  of  wreck  in i,223;  n,1247 

Compton  Creek,  N.  J.,  improvement  of i,220;  n,1242 

Conecuh  River,  Ala^  improvement  of i,360;  in,  1784 

Congaree  River,  S.  C. : 

Improvement  of. i, 318;  n,  1502 

Improvement  between  Columbia  and  Granby i,  319 ;  ii,  1594 

Congrees,  Fiftyndxth,  second  session,  acts  of,  affecting  Corps  of  Engineers. .    v,  3837 

Conneaut  Harbor,  Ohio,  improvement  of i,582;  iv,3264 

Connecticut,  defenses  of  coast  of i,6, 17,747 

Connecticut  River,  Conn.,  improvement  of,  below  Hartford i,  180;  n,  1166 

Contentnia  Creek,  N.  C,  improvement  of i,301;  ii,1488 

Contingencies  of  rivers  and  harbors,  estimate  of  appropriation  for i,  656 

Continuing  contracts i,118 

Albemarle  Sound,  N.  C,  waterway  via i,296;  n,1455 

Allegheny  River,  Pa.,  locks  and  dams i,482;  iv,2701 

Ambrose  Channel,  New  York  Harbor,  N.  Y i,224;  n,1285 

Ashtabula  Harbor,  Ohio i,581;  iv,3260 

Back  Cove,  Portland,  Me i,131;  ii,1006 

Baltimore  Harbor,  Md i,264;  n,1374 

Bay  Ridge  Channel,  New  York  Harbor,  N.  Y i,226;  n,1291 

Big  Sandy  River,  Ky.  and  W.  Va i,490;  iv,2735 

Black  River  (Lorain)  Harbor,  Ohio 1,577;  iv,3241 
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Black  Rock  Harbor,  Buffalo,  N.  Y i,689;  IT,8834 

Black  Warrior  River,  Ala.,  below  Tuscaloosa i,866;  ni,1825 

Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek  ...  i,  365;  iii,  1816 

Boston  Harbor,  Mass i,162;  n,1078 

Brid^port  Harbor,  Conn i,  186;  ii,  1 177 

Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor,  N.  Y. . . .  i,  589;  iv,  8324 

Buffalo  Harbor, K.Y i,587;  iv,8305 

Calumet  Harbor.  HI i,629;  iv,2995 

Cape  Porpoise  Harbor,  Me i»135;  u,1037 

Charleston  Harbor,  8.C i,320;  n,1598 

Chicago  River, 111 i,629;  iv,2992 

Chrisfiana River,  Del i,246;  n,1335 

Cleveland  Harbor,  Ohio i,678;  iv,3244 

CongareeRiver, 8.C i,319;  n,1594 

CioatanSound,K.C.,  waterway  via ^ i,296;  ii,1455 

Cumberland  River  above  Nashville,  Tenn i|462;  ni,2411 

Cumberland  Sound,  Ga.  andFla i,333;  n,1656 

Deep  Creek,  Va.,  and  waters  connecting  with  Pamlico  Sound. . ..  i,  296;  ii,  1455 

Delaware  Bay,  Del.,  harbor  of  refiuge i,237;  ii,1325 

Delaware  River,  N.  J.,  Fa., and  Del i,230;  n,1310 

Detroit  River,  Mich i,569;  iv,3190 

Duluth and  Superior  Harbor, Minn. and  Wis i,507;  iv,2828 

East  (Ambrose)  Channel,  New  York  Harbor,  N.Y i,224;  n,1285 

Elizabeth  River,  Va., to  Pamlico  Sound, N.C.,  waterway i,296;  n,1455 

Erie  Basin,  Buffalo,  N.Y i,589;  iv,3324 

Everett  Harbor,  Wash i,648;  v,3587 

Falls  of  Ohio  River  at  Louisville,  Ky i,496;  iv,2783 

Galveston  Harbor,  Tex i,402;  m,1921 

Gowanns  Bay  channels,  New  York  Harbor, N.  Y i,226;  n,1291 

Grays  Harbor,  Wash • i,642;  v,3578 

Great  Lakes,  channels  in  connecting  waters  of i,  563;  iv,  3157 

Gulfport,  Miss.,  channel  to  Ship  Island  Harbor i,  374;  iii,  1846 

Hay  Lake  Channel,  St  Murys  River,  Mich i,567;  iv,3185 

Horn  Island  Harbor,  Mias i,371;  in,  1842 

Hudson  River^  N.  Y i,210;  n,1222 

Illinois  and  Mississippi  Canal,  111 i,532;  iv,3014 

Indiana  Chute,  Falls  of  Ohio  River,  Louisville,  Ky i,496;  iv,2783 

Kenosha  Harbor,  Wis i,524;  iv,2945 

Kentucky  River,  Ky i,494;  iv,2744 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  waterway i,  511;  iv,  2867 

Lorain  Harbor,  Ohio i,577;  iv,8241 

Loutre,  Pass  a,  Mississippi  River i,383;  iii,1878 

Michispftn  City  outer  harbor, Ind i,535;  iv,d076 

Milwaukee  Bay,  Wis. .harbor  of  refuge i,522;  nr,2936 

Mississippi  River,  at  Ftoss  a  Loutre i,  383;  in»  1878 

Mississippi  River,  Head  of  Passes  to  Ohio  River i,  657,  GL,  3, 82 

Mississippi  River,  between  Missouri  and  Ohio  rivers i,  435;  m,  2169 

Mississippi  River,  between  Missouri  River  and  St  Paul i,  440;  m,  2238 

Mississippi  River,  between  St.  Paul  and  Minneapolis i,  443;  m,  2298 

Mississippi  River,  Vicksbui^  Harbor,  Miss if  421;  in,2052 

Missouri  River,  below  Sioux aty, Iowa i,658,  S., 365,882 

Mobile  Harbor.  Ala i,364;  in,  1810 

Monongahela  River.  W.  Va.  and  Pa 1,477,478;  iv,2679,268S 

NarraMuisett  Bay,  R.  I i|167;  n,1129 

New  Haven  Harbor,  Conn i,182;  n,1170 

New  York  Harbor,  N.Y.,  Ambrose  Channel i,224;  ii,1286 

New  York  Harbor^  N.  Y. ,  Gowanus  Bay  channels i,  226;  ii,  1291 

Norfolk  Harbor^  Va.,  to  Pamlico  Sound,  N.  C,  waterway i,296;  ii,1455 

Northern  and  Northwestern  Lakes,  channels  connecting i,  563;  iv,  3157 

Oakland  Harbor,  Cal i,605;  iv,8413 

Ocmulgee River.  Ga i,330,  n,1646 

Ohio  fiver.  Falls  of,  at  Louisville,  Ky i,496;  iv,2783 

Ohio  River,  movable  dams i,474;  iv,2661 

Osage  River,  Mo i,658,  S.,865.382 

Pamlico  Sound,  N.  C,  waterway  to  Norfolk  Harbor,  Va i,  296;  n,  1465 

Pascagoula River,  Miss ^»^^^J  ™,1W2 

Pasqjuotank  River,  N.  C,  waterway  via i,296;  n,1455 

Pass  a  Loutre,  Mississippi  River 1,383;  in,1878 
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Plaquemine  Bayou,  La i,387;  m,1890 

Portage  Lake  harbor  of  refuge,  Mich i,550;  r7,3119 

Portland  Harbor,  Me.,  indaoiiig  Back  Cove ifl31;  ii,1006 

Potomac  River,  below  Waahington,  D.  0 i,276;  n,1405 

Providence  River,  K  I i,167;  n,1129 

Racine  Harbor,  Wis i,623;  iv,2942 

Red  Hook  Channel,  New  York  Harbor,  N.  Y i,228;  n,1291 

Rockland  Harbor,  Me 1,128;  n,1000 

Sabine  Paae,  Tex i,398;  in,  1910 

Sacramento  River,  Cal i,608;  iv,3420,3423 

St  Joseph  Harbor,  Mich : i,587;  iv,8079 

St  Marys  River,  Mich.,  at  the  falls i,664;  iv,3161 

St  Marys  River,  Mich.,  Hay  Lake  Channel i,667;  iv,3185 

Sandbeach  harbor  of  refuge,  Mich i,567;  iv,3144 

San  Francisco  Harbor,  Cal i,604;  iv,3411 

San  Pedro  Bay,  Cal i,600;  iv,3397 

Savannah  Harbor,  Ga i,324;  ii,1628 

Savannah  River,  Ga.,  between  Augusta  and  Savannah i,  326;  n,  1634 

Sheboygan  Harbor,  Wis i,521;  iv,2931 

Ship  cimnnel  connectinja^  waters  of  the  Great  Lakes i,  663;  iv,  3157 

Ship  Island  Harbor,  Miss. ,  channel  to  Guifport i,  374;  m,  1846 

South  Chicago  Harbor,  111.  (Me  Calumet  Harbor) i,629;  iv,2995 

Superior  Harbor,  Wis i,507;  iv,2828 

Superior  Lake  to  Keweenaw  Bay,  Mich.,  waterway i»  511 ;  iv,  2867 

Tampa Bay.Fla i,345;  ra,1756 

Toledo  Harbor.  Ohio i,572;  iv,3218 

Tombigbee  ana  Warrior  rivers,  below  Tuscaloosa,  Ala i,  366;  in,  1825 

Turners  Cut,  N.  C,  waterway  via i,296;  n,1455 

Union  Rivw,  Me i,124;  n,993 

Vicksbuig Harbor,  Mias i,421;  ni,2052 

Warrior  River,  Ala.,  below  Tuscaloosa i,366;  m,1825 

Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek i,365;  in,  1816 

White  River  (upper),  Ark i,428;  in,  2108 

Willamette  River,  above  Portland,  Oreg i,631;  v,3550 

Wilmington  Harbor,  Del i,246;  n,1335 

WinyahBay,  8.  0 i,314;  n,1582 

Yainhill  River, Oreg i,631;  v,3550 

Yazoo  River,  Miss.,  at  the  mouth i»421;  in,2052 

Contracts,  conthiuinff.    See  Continuing  contracts. 

OookjW.8.  (steamer),  removal  of  wreck  of i,334;  n,1660 

Cooper  Creek,  N.  J. : 

Bridge  at  Browning  road,  near  Camden i,662 

Improvement  of i,239;  n,  1329 

Coos  Bay,  Harbor,  and  River,  Oreg.: 

Dredging  harbor i,618;  v,3476 

Harbor  Bnes  in  bay i,119;  v,3644 

Improvement  of  entrance  to  bay  and  harbor i,  616;  v,  3471 

Improvement  of  river i,618;  v,347f 

Coosa  River,  Ga.  and  Ala.: 

Improvement  above  East  Tenn.,  Va.  and  Ga.  R.  R.  bridge i,  361;  ni,  17' 

Improvement  below  East  Tenn.,  Va.  and  Ga.  R.  R.  bridge i,  363;  m,  1^ 

Operating  and  care  of  locks  and  dams 1,363;  m,"^ 

Coquille  River,  Oreg. : 

General  improvement i>614;  v 

Improvement  between  Coquille  and  Myrtle  Point i,  615;  ' 

Core  Sound,  N.  C,  examination  and  survey  of  waterwav  via i,  299, 309; 

Comer  Stake  light,  oS  Staten  Island,  N.  Y.,  removal  of  wreck  near.,  i,  223  r 

Corps  of  Artillery: 

Reservation  at  Willets  Point,  N.  Y.,  transferred  to  the 

Tugboat  for  transfer  to  the 

Corps  ot  Engineers: 

Changes  in  personnel 

Laws  of  Fif^-sizth  Congress,  second  session,  affecting  the 

Number  and  distribution  of  officers 

Officers  on  duty  in  Office  of  the  Chief  of  Engineers  . ..^ . . 
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Cofloob  Harbor,  Conn.,  improTement  of i,196;  n,1188 

Courtableau  Bayou,  La.,  improyement  of i*389;  IZZ|1898 

Cowlitz  Biyer,  Wash.: 

Dredging  plant  fornse  on  (see  Colombia  Riyer) i,640;  y,3576 

Imi)royement  of i,639;  y,3573 

Coytesyille,  K.  J.,  harbor  lines  in  Hudson  Biyer i»113;  n,1270 

Craft,  sunken.    See  Wrecks. 

Oraig,  PeU  (steamer),  remoyal  of  wreck  of i,334;  n,1060 

Craighill  Channel  liffnt,  Chesapeake  Bay.  Md.,  remoyal  of  wreck  near,  i,  272;  n,  1391 

Cribs,  Kenosha  Harbor,  Wis.,  moying  of .• iy,2948 

Oristobcd  Colon  (steamboat) ,  remoyal  of  wreck  of i,657;  y,3635 

Croatan  Sound,  N.  C. : 

Examination  and  soryey  of  waterway  yia 1,299,309;  n,1611 

ImproyemeAt  of  waterway  yia i,296;  n,1455 

Crooked  (Carrabelle)  Biyer,  Fla.    See  CarrabeUe  Bar  and  Harbor. 

Crum  Creek,  Fa.,  bridge  in  Delaware  County i,663 

Cumberland  Biyer,  Tenn.  and  Ky. : 

Gauging  (Me Mississippi  Biyer) i,425;  in,2072;  S.,8,45,126 

Improyement  aboyexfaahyille,  Tenn i»462;  ni,2411 

Improyement  below Nashyille,  Tenn it 461;  iii,2407 

Bemoyal  of  wreck  at  Doyer  Island,  below  Nashyille,  Tenn i,  463;  in,  2417 

Cumberland  Sound,  Ga.  and  Fla. : 

Defenses  of 1,6,26,821 

Engineering  methods  used  in  improyement  of n,1660 

Improyement  of...* i,333;  n,1655 

C^9n2>er2an<2  (steamer) ,  remoyal  of  wreck  of i|411;  in,1959 

Current  Biyer,  Ark.  and  Mo.,  improyement  of i)431;  ni,2124 

Currituck  Sound^  N.  C. ,  improyement  of  waterway  yia i,  297;  ii,  1467 

Curtis  Bay,  Baltunore,  Md.: 

Estimate  of  cost  of  deepening  and  widening  channel  of i>273;  n,1394 

Improyement  of  channel  to i,265;  n,1379 

Cutoff,  Apjdachicola  Biyer,  Fla.,  improyement  of i,  352;  m,  1769 

Cuyahoffa  Biyer,  Ohio: 

Bridge  at  deyeland i,663 

Examination  and  suryey  of  Cleyeland  Harbor i,  585;  ly,  3277, 8285 

Improyement  of  Cleyeland  Harbor i,578;  iy,8244 

Bemoyal  of  wreck  in  Cleyeland  Harbor i,584;  iy,3270 

Cyclone  of  September,  1900.    See  Hurricane. 

Cypress  Bayou,  Tex.  and  La.,  improyement  of i»414;  ni,2033 

J>. 

Datst/ (canal  boat),  remoyal  of  wreck  of i,262;  n,  1851 

Dalecarlia  Beseryoir,  Washington  Aqueduct,  D.  C if  671;  y,3d51 

Dams.    See  Canals  and  Waterways. 

Darby  Creek,  Pa.,  bridge  in  Delaware  County i,663 

Dardanelle,  Ark.    See  Arkansas  Biyer. 

Darien  Harbor,  Ga.,  improyement  of i,328;  n,  1639 

Darling  Lake,  Minn.  («e«  Long  Prairie  Biyer) i)451;  in,  2361 

Dayis  Island  dam,  Ohio  Biyer,  Pa.,  operating  and  care i|473;  iy,2657 

Dawson  County,  Mont,  bridge  of 1,659 

Dayton,  Fla.,  brid^  across  Halifax  Biyer i,  666 

Deals  Island,  Tuigier  Sound,  Md.,  remoyal  of  wreck i,  272;  n,  1390 

Debris,  mining,  in  California i,666;  y,3625 

Decatur,  Ala.,  bridge  across  Tennessee  Biyer  at i,  662 

Decatur  County,  Ga.,  bridge  across  Flint  Biyer  in i,660 

Deep  Creek  Branch,  Elizabeth  Biyer,  Va.,  improyement  of  waterway 

yia 1,296;  n,1456 

2>e/em2er  (steamer),  remoyal  of  wreck  of i,505;  iy,2816 

D^enses,  seacoast    See  Fortifications. 

Delaware  and  Chesapeake  Canal,  Md«,  remoyal  of  sunken  logs  in  Back 

Creek i,272;  n,1390 

Delaware  and  Hudson  Company,  bridge  of i,669 

Delaware  Bay  and  Biyer,  N;  J.,  Pa.,  and  Del.: 

Bridge  at  Trenton,  N.  J i>661 

Defenses  of 1,6,21,37,770 

Delaware  Breakwater,  construction  of i,237;  ii,1323 

Harbor  of  refuge  in  bay,  construction  of i,237;  n,  1325 
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Dekware  Bay  and  River,  N.  J.,  Pa.,  and  DeL— Oontiniied. 

Improvement  of  river i,230;  n,1310 

Lewes,  Del.,  constniction  of  iron  piernear i,236;  ii,  1323 

Marcnshook,  Fa.,  improvement  of  ice  harbor i,285;  n,1322 

Waterway  to  Ghincoteagae  Bay,  Va. ,  improvement  of i,  260;  n,  1348 

Wrecks,  removal  of 1,262,263;  ii,  1360, 1351, 1352 

Delaware  Breakwater  Harbor,  DeL: 

Construction  of  breakwater i,237;  n,  1323 

Removal  of  wreck i,263;  n,1351 

Delaware  County,  Pa.,  bridges  across  Darby  and  Cram  creeks i,663 

Delaware,  Fort,  "Del. ,  defenses  at  (iee  Delaware  River) i,  6, 21, 37, 770 

Delta  Point,  La.  {gee  Mississippi  B^ver  Commission) i,  657;  S.,  3, 32 

Dennis  Creek,  N.  J.,  removal  of  wreck i,262;  n,1350 

Department,  Engineer,  operations  of,  in  the  Philippines i,  43, 975 

Departments,  Ezecntive,  Washington,  D.  C,  telegraph  line i,676;  v,3689 

Departments,  military: 

Operations  of  Engineer  Department  in  the  Philippines i,  43, 975 

Reconnaissances  and  explorations i,683;  v,3799 

Depere,  Wis.,  bridge  of  dty  of i,668 

Depot,  Engineer,  Willets  Point,  N.  Y 1,40,41,42,947 

Derelicts.    See  Wrecks. 

Derricks,  floating,  application  of,  to  grading  river  banks  to  receive  revet- 
ments  in,2225 

Deschutes  River,  Wash.  (w«  Olympia  Harbor) i,645;  v,3582 

Dee  Moines  Rapids  Canal  and  dry  dock,  Mississippi  River,  operation  and 

care i,441;  ni,2284 

Des  Plaines  River,  DL: 

Waterway  from  Mississippi  River  to  Lake  Michigan  via,  examination 

for,  with  plan  and  estimate  (act  of  1900) i,534;  iv,3058 

Waterway  from  Mississippi  River  to  Lake  Michigan  via,  survey  for  (act 

of  1899) 1,534;  iv,3048 

Detroit,  Mount  Clemens  and  Marine  City  Railway,  bridge  of i,  666 

Detroit  River,  Mich.: 

Examination  of  channel  west  of  GroBse  Isle i|571;  iv,3208 

Improvementof i,569;  iv,3190 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  563;  iv,  3157 

Removal  of  wreck  at  Belle  Isle i,570;  iv,3198 

Disappearing  gun  carriages i|6,8 

Discnai^ge  measurements.    See  Gauging. 

Disk  anchor,  use  of  the ni,2221 

Dismal  Swamp  Canal.  Va.  and  N.  C. : 

Examination  and  survey  from  South  Mills  to  and  including  Ocraooke 

and  Beaufort  inlets 1,299,309;  n,1511 

Improvement  of  waterway  via 1,296;  ii,1455 

District  of  Columbia.    Su  Washington. 

Dividing  Creek  (LaTrappe  River),  Md.,  improvement  of i,268;  ii,1382 

Division  engineers i,  119 

Divisions,  eneineer i,  119 

Divisions,  miiitanr: 

Operations  of  Engineer  Department  in  the  Philippines i,43, 975 

Reconnaisances  and  explorations i,683;  v,3799 

Doboy  Bar,  Ga..  improvement  of i,327;  u,1638 

Dodetmy  Frank  (canal  boat),  removal  of  wreck  of i,262;  n,1350 

Dog  Island  anchora^,  St.  George  Sound,  Fla.  Su  Carrabelle  Bar  and  Harbor. 

Dog  River,  Ala.,  bnd^  across i,666 

Double  Btr^ou,  Tex. ,  improvement  of i,  408;  in,  1950 

Douglas,  wis.,  bridge  of  town  of,  across  Fox  River i,664 

Dover  Island,  Cumberland  River,  removal  of  wreck i,  463;  m,  2417 

Dredge  boats: 

For  Columbia  River  tributaries  below  Willamette  River i,  640;  v,  8575 

For  Mississippi  River  and  other  waters i,383;  m,1878 

For  works  in  Florida i|342;  ii,1749 

For  works  on  Texas  coast i,408;  in,1950 

Dubuque,  Iowa,  bridge  across  Mississippi  Ri  ver  near  Eagle  Point i,  660 

Dubuque  and  Wisconsin  Bridge  Company,  bridge  of i,660 

Duck  Creek  (Smyrna  River),  Del. : 

Examination  and  survey i,  2C3 ;  1 1, 1361, 1363 

Improvementof i,252;  ii,  1340 

Removal  of  wreck i,263;  ii,1352 
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Duck  Iflland  Harbor,  ConiL,  oonstmction  of  harbor  of  refage z,  181;  n,  1109 

Boluth  Oanal  and  Harbor,  liiim. : 

Improvement  of i,607;  tv,2S2S 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,563;  nr,3157 

Notes  on  rock  found  in  vicinity  of iv,r" 

Removal  of  wreck  in  harbor i|514;  nr,j 

Dundee  (schooner) ,  removal  of  wreck  of i,584;  iv,l 

Dunkirk  Harbor,  JN.  Y.,  improvement  of i,686;  iv,i 

Dnrhams  Feny,  San  Joaqmn  Biver,  Oal.,  bridge  across i,0d4 

Duwamish  River,  Wash*: 

Bridge  in  King  Ooontv i,668 

Improvement  of  (Me  Fnget  Sound) i,646;  v,8581 

Dnxbn^  Harbor,  Mass.  J  improvement  of i,156;  u,1086 

Dyer  County,  Tenn.,  bndgeof i,667 

Dynamite  batteries 1,10 

Eads,  James  B.,  maintenance  of  South  Fftss  Channel,  MissiaBippi  Biver,  by 

representatives  of i,  118, 379;  in,1865 

Eagle  Pomt,  Dubuque,  Iowa,  bridge  across  Misfiissippi  River  near i,  660 

East  (Ambrose) Channel,  New  York  Harbor,  N.  Y.,  miprovement  of.,  i,  224;  n,  1285 

East  Chester  Croek.  N.  Y.,  improvement  of i,200;  n,  1202 

East,  department  ot  the,  reconnaissances  and  explorations i,  683;  v,  8799 

Eastern  Branch,  Elizabeth  Biver,  Va.  (^e  Norfolk  Harbor) i,292;  n,1447 

East  Haddam,  Conn.,  bridge  across  Salmon  Biver  below  Leesville i,662 

East  Biver,  Ga.(»«e  Brunswick  Harbor) i,331;  n,1649 

East  Biver,  N.Y.: 

Bridge  at  Blackwells  Island,  from  Sixtieth  street^  New  York  City,  to  Long 

Island  City i,665 

Bridge  at  Hell  Qate,  near  Astoria i,664 

Bridge  at  Little  Hell  Gate  and  Bronx  Kills i,665 

Harbor  lines  at  College  Point i|119;  n,1305 

Improvement  of i,205;  n,  1211 

Improvement  of  Wallabout  Channel i,208;  ii,1218 

Bemoval  of  wreck  off  Greenpoint h^^t  ii|1248 


,  Mich,  (we  Detroit  Biver) i,671;  iv,3208 

Ecorse  Townsmp,  Mich.,  bridgeof,  across  Bouge  Biver i,664 

EdentonBay,  N.  C,  improvement  of i>297;  n,1460 

.CZdru^  (scnooner),  removal  of  wreck  of i,272;  n,  1891 

Electrical  connections,  seacoast defenses i,  13,87 

Elizabeth  Biver,  N.  J.,  improvement  of i»216;  u,1235 

Elizabeth  Biver,  Va.; 

Bridge  across  Southern  Branch i,665 

Examination  and  plan  and  estimate  for  improvement  at  Pinner  Point, 

Norfolk  Harbor i,299;  n,  1463, 1466 

Improvement  of  Norfolk  Harbor  and  its  approaches i,  292;  n,  1447 

Improvement    of    waterway    to    Albemarle    Sound,    via    Currituck 

Sound 1,297;  ii,1467 

Iinprovement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

Kiver 1,296;  ii,1455 

Improvement  of  Western  Branch i,293;  n,  1449 

Elkpoint,  S.  Dak.,  improvement  of  Missouri  Biver  at ..  i,  452, 454, 455;  ni,  2373, 2375 

Elk  Kiver,  Tenn.  and  Ala.,  improvement  of i,469;  m,2457 

Elk  River,  W.  Va., improvement  of i,489;  iv,2732 

Ellis  Island,  New  York  Harbor.  N.  Y.,  removal  of  wrecks  near i,  223;  u,  1248 

Elston  Addition,  Chicago,  111.,  bridge  across  North  Branch  Canal,  Chicago 

Biver,  at  Goose  Ddand i,665 

Embankments i,ll,37 

j&n&j^m  (schooner),  removal  of  wreck  of i,298;  n,1462 

Emplacements 1*8,9 

Employees  as  civilian  assistants  to  engineer  officers i,37, 38 

Endicott  Board i,6 

Engineer  Department^  operations  of ,  in  the  Philippines 1,43,975 

Engineer  Depot,  Willets  Point,  N.Y 1,40,41,42,947 

Engineer  divisions i,  119 

Engineer  equipment  of  troops - 1,37,38,943 
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gineeroffloeni,ciyiliaiiassistantBto 1,37,38 

Engineer  School 1,38,42,937 

Engineer  troops: 

Distribution,  duties,  etc.,  of 1,39,41,42,943 

Equipment  of 1,37,38,943 

Engineenng  methods: 

Defenses  of  Boston  Harbor,  Mass.,  technical  details i,  913 

Defenses  of  mouth  of  Columbia  River,  technical  details i,  923 

Defenses  of  coast  of  Maine,  technical  details i,  911 

Defenses  of  New  York  Harbor,  N.  Y.,  technical  details i,  917 

Defenses  of  coast  5f  North  Carolina,  technical  details i,  921 

Defenses  of  San  Diego,  Cal.,  technical  details i,  922 

Duluth,  Minn.,  notes  on  rock  found  in  vicinity  of iv,  2883 

Erie  Lake,  west  of  Erie,  Pa.,  harbors  on iv,3213 

Kenosha  Harbor,  Wis.,  moving  of  cribs  at iv,2948 

Mississippi  Biver,  between  Missouri  and  Ohio  rivers,  use  of  the  disk 

anchor in,  2221 

MissisBippi  River,  between  Missouri  and  Ohio  rivers,  use  of  lumber  mat- 
tress for  subaqueous  bank  protection in,  2212 

Mississippi  River.  St  Louis  Harbor,  Mo.,  measilrement  of  discharge  at, 

by  method  of  tull-depth  rod  floata in,  2199 

Savannah,  Ga.,  engineer  district ii,1660 

Boad  scraper  and  floating  derrick,  application  of  the,  to  grading  river 

banks  to  receive  revetments in,  2225 

Engineers,  Battalion  of 1,39,43,943,976 

Engineers,  Chief  of,  officers  on  duty  in  Ofiioe  of  the i,688 

Engineers,  Corps  of: 

Changes  in  personnel i,3 

Laws  of  Fifty-sixth  Congress,  second  session,  affecting  the v,  3837 

Number  and  distribution  of  officers if3,4 

OfficersondutyinOfficeof  the  Chief  of  Engineers i,688. 

Service  of  officers  in  the  field,  with  troops,  and  as  officers  of  U.  S.  vol- 
unteers, since  April,  1898 1,45 

Engineers,  division i,  119 

Engineers,  The  Board  of 1.5, 691 

Equipment,  engineer,  of  troops 1,37,38,943 

Ene  Basin^  Bu&lo,  N.  Y. : 

Examination  and  survey  of  Lake  Erie  entrance  to i,  592;  iv,  3342, 3345 

Harbor  Hues i,119;  iv,3349 

Lnprovement  of  Buffalo  entrance  to 1,589;  iv,3324 

Erie  Harbor,  Fa.: 

Lnprovement  of i,585;  iv,  3295 

Water  levels i,681;  v,3776 

Erie,  Lake: 

Su  alto  Northern  and  Northwestern  Lakes. 

Engineering  methods  used  at  harbors  on,  west  of  Erie,  Fa iv,  3213 

Removal  of  wreck  off  Cleveland,  Ohio i,584;  iv,3269 

•Removalof  wreck  off  Sandusky,  Ohio i,584;  iv,32e9 

Water  levels i,681;  v,3776 

Escambia  River,  Fla.,  improvement  of i,360;  in,  1784 

Escanaba, Mich.,  water  levels i,681;  v,3776 

Esopus  Creek, N.  Y.  (Me Saugerties  Harbor) i>211;  n,1227 

Essex  River,  Mass.,  improvement  of i>141;  n,1047 

Estherville-Minim  Creek  Canal,  S.  C.  {see  Santee  River) i,  316;  n,  1587 

Estimates  of  appropriations  required: 

Fortifications 1,37,38 

Riverand  harbor  examinations, surveys, etc i,656 

Riverand  harbor  improvements i,118 

Eureka,  Cal.  Owe  Humboldt  Harbor) i,611;  iv,3431 

Eurekaand  Klamath  River  Railroad  Company,  bridge  of i,665 

Eureka  Slough,  Cal.,  bridge  across i,665 

Everett  Harbor,  Wash.,  improvement  of i,648;  v,3587 

Examinations: 

Disbursements  for  sorveys  and,  of  waterways  between  Great  Lakes  and 

Atlantic  Ocean i,118 

Of  rivers  and  harbors, estimate  of  appropriation  for i,656 

Executive  Departments,  Washington, D.C., telegraph  line i,676;  v,3689 

BNG  1901 2 
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Executive  Mansion,  Washington,  D.O i,675;  VjSftSO 

Exeter  Biver,N.H.: 

Bridge  between  Stratham  and  Newmarket i,668 

Improvement  of i,136;  n,l(HO 

Explorations  and  reoonnaiBBanoes,  military i,683;  v,3799 

F. 

Fairhaven  Harbor.  Mass.  («««  New  Bedford) i,163;  ii,1119 

Fairport  Harbor,  Ohio,  improvement  of i,580;  iv,3265 

Fairy  Lake,  Tex.  and  La.  (tee  Oypress  Bayou) i,  414;  m,  2033 

Falia,  Bogue,  La. ,  improvement  of i,  379 ;  m,  1872 

Fall  River  Harbor,  Mass.,  improvement  of i,169;  n,1134 

Falls  of  Ohio  River,  Louisville,  Ky. : 

Improvement  of i,496;  iv,2783 

Operatinff  and  care  of  Louisville  and  Portland  Canal i,  499;  iv,  2791 

Fayetteville,  N.  C,  examination  and  survey  of  Cape  Fear  River  between 

Wilmington  and i,310;  ii,1652,1657 

Feather  River,  Cal. : 

Improvement  of,  including  report  of  Board i,  608;  iv,  3420, 3423 

Improvement  of,  by  California  Debris  Commission i,  656;  v,  3625 

FerdR  (steamer),  wreck  of  (««  Yazoo'River) i,420;  iii,2048 

Femandma,  Fla.: 

Improvement  of  Cumberland  Sound •....  i,333;  n,  1655 

Improvement  of  waterway  to  Savannah,  Ga i,332;  ii,1653 

Ferry,  K  P.  (tug),  removal  of  wreck  of i,614;  iv,2883 

Ferry  (Fairy)  Lake,  Tex.  and  La.  (««  Cypress  Bayou) i,414;  in,2038 

Field: 

Reconnaissances,  explorations,  etc.,  in  the i,683;  v,3799 

Service  of  enfioneer  officers  in  the,  since  April,  1898 i,45 

Filtration  plant,  Washin^n Aqueduct, D.O i>674;  v,3680 

Finders,  range  and  position i,  10,37 

Finesnn  Slough,  San  Joaquin  River,  Cal.,  examination  for  closure  of.  i,  613;  iv,  3454 

Fire  island  Inlet,  N.  Y^  examination  and  survey i,  223;  ii,  1249, 1255 

Fish  Island,  Acushnet  River,  Mass.,  bridge  between  New  Bedford  and i,  665 

Fishing;  Creek,  N.  C.  improvement  of i,300;  n,1485 

Five-mile  River  Harbor,  Conn. ,  improvement  of i,  192;  ii,  1183 

Flathead  River,  Mont,  improvement  of i,655;  v,3592 

Flat  Lake,  La.  (<m  Plaquemine  Bayou) i,387;  iii,1890 

Fleet  Wing  (schooner),  removal  of  wreck  of,  in  Mobile  River,  Ala  ..  i,  378;  iii,  1853 

FleeHnmnf  (tug),  removal  of  wreck  of,  in  Schuylkill  River,  Pa i,  263;  ii,  1350 

J^(tn<,  Jici2(  (smp),  removal  of  wreck  of i,613;  iv,3434 

Flint  River,  Ga.: 

Bridge  in  Decatur  County i,660 

Improvementof i,354;  in,1778 

Removal  of  wreck i,363;  m,1793 

Floatj  rod.  full  depth,  method  of  discharge  measurement lu,  2199 

Floating  aerricks,  application  of,  to  grading  river  banks  to  receive  revet- 
ments   ni,2225 

Florida: 

Defenses  of  east  coast  and  of  Key  West i,6,26,825 

Defenses  of  Pensacola i,  6, 27, 832 

Defenses  of  Tampa  Bay i,  6, 27, 829 

Dredge  and  snag  boat  for  works  in i,  342;  n,  1749 

Removal  of  water  hyacinths  from  waters  in i,  341;  n,  1746 

Florida  East  Coast  Railway  Company,  bridge  of i,  667 

Floyd.  Seigt  Charles,  monument  to i,687;  v,3827 

Flushmgfiiy,  N.  Y.,  improvementof i,204;  n,1210 

Fffniana  (schooner),  removal  of  wreck  of i,570;  nr,dl98 

Fore  River^  Portland,  Me.: 

City  (Vaughan)  bridge  obstructing i,668 

Harbor  lines i,118;  ii,1027 

Railroad  bridge  obstructing i,668 

Forked  Deer  River,  Tenn.,  improvement  of i,459;  iii,2405 

Fort  Bayou,  Miss.,  bridge  across i,666 

Fort  Benton,  Mont,  improvement  of  Missouri  River  at i,  452, 453;  ui,  2373 
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Fort  DelawaiQ,  Del.,  defenses  at  (Me  Delaware  Biyer) 1,6,21,37,770 

Fortifications: 

Appropriations  made  by  ConfiTesB 1,6,6,7,41 

Appropriations  requirea  for  1902-1903,  estimates  of i,  37, 38 

Board  of  Engineers,  The i,5,691 

Board  of  Ordnance  and  Fortification i,5 

Board  on  Fortifications  and  other  Defenses  (Endicott  Board ) i,5 

Board  on  Torpedo  System i,5,695 

Dynamite  batteries i,10 

Emergency  sand  batteries .' i,8 

Grenend  statement,  and  progress  of  work i,5 

Gonand  mortar  batteries i,6,7,37 

Preservation  and  repair  of i,  11,87 

Projects 1,6,37 

Range  and  position  finders i,  10,37 

Searchlights  and  electrical  connections i,  13,37 

Sea  walls  and  embankments i,  11,37 

Sites 1,12,37 

Submarine  mines 1,12,38,695 

Supplies  for  seacoast  defenses i,  11,87 

Technical  details,  defenses  of  Boston  Harbor,  Mass i,  918 

Technical  details,  defenses  of  mouth  of  Columbia  River i,  923 

Technical  details,  defenses  of  coast  of  Maine i,911 

Technical  details,  defenses  of  New  York  Harbor,  N.  Y i,917 

Technical  details,  defenses  of  coast  of  North  Garolina i,921 

Technical  details,  defenses  of  San  Diego,  Cal i,922 

Fort  McHenry  Channel,  Baltimore  Harbor,  Md. : 

Improvement  of i,264;  ii,  1374 

Removal  of  wreck i,272;  ii,1891 

Fort  Monroe,  Va. : 

Defenses  of  Hampton  Roads i,  6, 23, 802 

Removal  of  wreck  off i,298;  n,1462 

Fort  Morgan,  Mobile    Harbor,    Ala.,  examination   and   survey   of    bar 

below 1,378;  iii,  1854, 1856 

Fort  Pierre,  S.  Dak.,  improvement  of  Missouri  River  at i,  452, 454;  ui,  2373, 2874 

Fort  Point  Channel,  Boston  Harbor,  Mass.: 

Bridge  at  Cove  street i,661 

Improvement  of i>152;  ii,  1078 

Fort  Preble,  Portland  Harbor,  Me.: 

Defenses  at 1,6,697,911 

Tests  of  results  of  firing  mortara  at i,7 

Fort  Smith,  Ark.    See  Arkansas  River. 

Fort  Totten,N.Y»  post  of 1,38",  927 

Fort  Washakie,  Wyo., road  to  Buffalo  Fork,  Snake  River i,686;  v,3828 

Fort  Wayne  Bridge,  across  Allegheny  River,  between  Pittsbui^  and  Alle- 
gheny, Pa 1,662 

i^btoler.  JbAn  (steamboat),  removal  of  wreck  of i>473;  iv,2646 

Fox  River,  Wis.: 

Bridge  at  Appleton i,664 

Bridge  across  canal  at  Depere 1,668 

Bridge  across  canal  at  Lock  No.  2,  Kankauna,  reconstruction  of i,662 

Bridges  obstructing  canal  at  Lawe  street  and  Wisconsin  avenue,  Kan- 
kauna, alteration  of 1,668 

Bridge  in  Marquette  County i,664 

Bridges  across  canal  at  Menasha i,668 

Bridge  at  Princeton i,663 

Bridge  at  Wrightstown i,662 

Improvement  of i,525;  rv,2958 

Improvement  of  Green  Bay  Harbor i,516;  iv,2912 

Operating  and  care  of  locks  and  dams i,527;  iv,2958 

Foys  Flats,  Trent  River,  N.  C.^  examination  and  survey  through .  i,  310;  n,  1545, 1550 

Franco  Ferry,  Fort  Bayou,  Miss.,  bridgeat i,666 

Frankfort  Harbor,  Mich.,  improvement  of i,550;  iv,3122 

Franklin,  Pa. ,  bridges  across  All^heny  River  at  and  near i,  663 

French  Broad  River.  Tenn.,  improvement  of ij467;  m,2452 

FHmd,  LottU  K.  (scnooner),  removal  of  wreck  of i,263;  ii,  1350 

Follndepth  rod-float  method  of  dischaige  measurement,  illustration  of m,  2199 
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Galena  Biver,  HI.,  operating  and  care  of  lock  and  dam i»442;  in,  2 

Galleries,  cable i,38 

Galveston  Bay  and  Harbor,  Tex. : 

Defenses  of 1,6,30,846 

EiSects  of  storm  of  September,  1900,  on  fortifications i,  32, 850 

fleets  of  storm  of  September,  1900,  on  jetties  and  main  ship  chan- 
nel   r 1,412;  m,2018 

Examination  and  soryey  of  harbor  from  outer  end  of  inner  bar  to  Fifty- 
first  street 1,411;  ra,  1959, 1967 

Examination  and  survey  of  inner  harbor i,  412 

Improvement  of  Galveston-Texas  City  channel i,  403;  lu,  1930 

Improvement  of  harbor i,402;  iii,  1921 

Improvement  of  waterway  to  Houston i,404;  m,  1933 

Improvement  of  West  Bay 1,406,408;  m,  1939, 1950 

Removal  of  wrecks i|411;  ni,1959 

Gasconade    River,    Mo.,    improvement    by    Missouri    River    Commis- 
sion  1,658;  8.,  365, 382 

Columbia  River,  Oreg.  and  Wash i,640;  v,3576 

Mississippi  River  and  principal  tributaries i.  425;  iii,  2072;  S.,  8, 45, 126 

Mississippi  River,  at  bt  Louis,  Mo.,  illustration  of  mil-depth  rod-float 

method  of  discharge  measurement m,  2199 

Misdssippi  River,  at  St  Paul,  Minn i,449;  iii,2340 

Northern  and  Northwestern  Lakes i,681;  v,3776 

Gauley  River,  W.  Va,,  improvement  of i,489;  iv,2733 

Gedney  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  224;  ii,  1285 

Genesee  River,  N.  Y.  («ee  Charlotte  Harbor) i,593;  iv,3355 

Geneva  Lake,  Minn.  (m6  Long  Prairie  River) i|451;  in,2361 

George  Lake,  St.  Johns  River,  Fla.  (m«  Volusia  Bar) i,337;  n,1739 

Greorges  River,  Me.,  improvement  of i,  130;  n,  1004 

Georgetown     Harbor,     8.     0.,     improvement    of     (««    also    AVinyah 

Bay) 1,314;  n,  1681, 1582 

Geon^ia,  defenses  of  coast  of 1,6,26,821 

Georgia,  Florida  and  Alabama  Railway  Company,  bridge  of i,  660 

Glassport  Bridge  Company,  bridge  of i,661 

Glencove  Harbor.  N.  Y.,  improvement  of i,204;  ii,  1209 

Glendi ve,  Mont ,  bridge  across  Yellowstone  River  at i,  659 

Gloucester,  Mass.,  improvement  of  harbor i>143;  n,  1049 

Gloucester,  N.  J.: 

Bridge  across  Biff  Timber  Creek i,666 

*  Removal  of  wreck  in  Delaware  River i,262;  n,1351 

Goose  Island,  North  Branch  Canal,  Chicago  River,  111.,  bridge  at i,  665 

Goshen  Creek,N.  J., improvement  of i»245;  n,1334 

Government  Printii^  Office,  Washington,  D.  C. : 

Construction  of  building  for  use  of i,685;  v,880I 

Telegraph  line i,676;  v,3689 

Governors  Island,  New  York  Harbor,  N.  Y.,  enlargement  of i,  228;  n,  1298 

Gowanus  Bay,  CanaL  and  Creek,  N.  Y. ; 

Bay  Ridge,  Red  Hook,  and  Buttermilk  channels,  improvement  of.  i,  226;  n,  1291 

Gowanus  Canal  («e«  Gowanus  Bay) i,226;  n,  1291 

Gowanus  Creek  Channel^  improvement  of i|227;  n,1296 

Grading  river  banks  to  receive  revetments,  application  of  the  road  scraper 

and  floatin g  de  rrick  to m,  2226 

Grand  Haven  Harbor,  Mich.,  improvement  of i,  542;  iv,  3095 

Grand  Lake,  La.  (8ec  Mermentau  River) i,392;  in,  1901 

Grand  Marais,  Mich.,  improvement  of  harbor  of  refuge i,  513;  iv,  2880 

Grand  Marais,  Minn.,  improvement  of  harbor i,  605;  iv,  2821 

Grand  Rapids  lock  and  dam,  Wabash  River,  operating  and  care i,  501 ;  iv,  2802 

Grand  River,  La.,  improvement  of i,387;  ra,1890 

Grand  River,  Mich. : 

Improvement  of i,544;  iv,3098 

Improvement  of  Grand  Haven  Harbor i,542;  rv,3095 

Grand  River,  Ohio  (j«  Fairport  Harbor) i,580;  iv,3256 

Granite  State  Land  Company,  bridge  of i,  666 

Grass  River,  N.  Y.,  examination  and  survey i,599;  iv,3377,3384 
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Grays  Ferry,  Schuylkill  River,  Philadelphia,  Fft. ,  bridge  at x,  066 

Grays  Harbor,  Wash.,  improvement  of,  mcluding  bar  entrance i,  642;  v,  3578 

Great  Kanawha  River,  Wi  Va,  : 

Improvementof i,487;  iv,2726 

Operaling  and  care  of  locks  and  dams i,488;  iv,2727 

GreatLakee: 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich i,665;  iv,3173 

Defenses  of i,  82, 864 

Engineering  methods  used  at  harbors  on  Lake  Erie  west  of  Erie,  Pft iv,  3218 

Improvement  of  channels  in  waters  connecting i,  563;  iv,  3157 

Notes  on  rock  found  in  vicinity  of  I>uluth,  Minn rv,2883 

Surveys  and  charts 1,677,681;  v,3761 

Water  levels i,681;  v,3776 

Waterways  to  Atlantic  Ocean,  disbursements  for  examinations  and  sur- 
veys        1,118 

Great  Pedee  River,  S.  0.: 

Examination  and  survey  between  Cheraw  and  the  Wilmington,  Colum- 
bia and  Augusta  Railroad  bridge 1,324;  11,1607,1614 

Improvement  of I i»312;  u,1578 

Great  l^t  Pond,  Block  Island,  R.  I.,  improvement  of i,  174;  ii,  1144 

Great  Sodus  Bay,  N.  Y.,  improvement  of  harbor i,594;  rv,3360 

Great  South  Bav,  N.  Y.,  examination  and  survey i,223;  ii,  1249, 1255 

Green  Bay,  Mich.,  water  levels  at  Escanaba i,681;  v,3776 

Green  Bay  Harbor,  Fox  River,  Wis.,  improvement  of i,  516;  iv,  2912 

Green  Jacket  Shoal,  Providence  River.  R.  I.,  removal  of i,  168;  ii,  1132 

Greenleaf  Bend,  Mississippi  River,  111.,  prevention  of  break  into  Cache 

River i,438;  iii,2198 

Greenpoint,  N.  Y.,  removal  of  wreck  in  East  River  off i,223;  n,1248 

Green  River,  Ky. : 

Improvement  above  mouth  of  Big  Barren  River i,502;  iv,2805 

Operating  and  care  of  locks  itod  oams i,503;  rv,2806 

Reconstruction  of  Lock  No.  2,  at Rumsey i,502;  iv,2805 

Greenville  Harbor,  Miss,  {see  Mississippi  River  Commission) i,  657;  S.,  3, 32 

Greenwich  Harbor,  Conn.,  improvementof i»I97;  n,1187 

Greenwood,  Miss.,  removal  of  wreck  in  Yazoo  River i>420;  iii,2048 

Grenada  County,  Miss.,  brideeof i,660 

Grosse  Isle,  Detroit  River,  Alich.,  examination  of  channel  west  of. . .  i,  571;  nr,  3208 

Grounds,  public  buildings  and.  District  of  Columbia i,  675;  v,  3689 

Gulfport,  Miss.,  improvement  of  channel  to  Ship  Island  Harbor ....  i,  374;  iii,  1846 
Gulf  States: 

Removal  of  water  hyacinths  from  Florida  waters if  341 ;  ii,  1 746 

Removal  of  water  hyacinths  from  Louisiana  waters i,  895;  ni,  1906 

Gun  batteries --..  i,5,7,37 

Guttenberg,  N.  J.,  harbor  lines  in  Hudson  River  at i,  1 18;  ii,  1273 

Guyandot  River,  W.  Va.,  improvementof i,489;  iv,2734 

H. 

Hackensack  River,  N.  J.,  bridge  across i,665 

Halifax  River,  Fla.,  bridgeacroBS i,666 

Hallj  Richard  (schooner),  removal  of  wreck  of i,223;  n,1246 

Hampton  Beach,  Me.,  bridge  across  Hampton  River i,  666 

Hampton  River,  Me.,  bridge  across i,666 

Hampton  Roads,  Va. : 

Defenses  of i,  6, 23, 802 

Improvement  of  approaches  to  Norfolk  Harbor i,  292;  n,  1447 

Removal  of  wreck  off  Fort  Monroe i,  298;  n,  1462 

Hancock^  Mich. ,  bridge  across  Portage  Lake  between  Houghton  and i,  664 

Harbor  Imes,  establishment  of i,  118 

All^heny  City,  Pa i,119;  iv,2709 

Annapolis  Harbor,  Md ,.  i,119;  n,1396 

Arthur  Kill,  N.  J i,118;  n,1279 

Back  Cove,  Portland,  Me i,118;  ii,1027 

Bangor  Harbor,  Me i,118;  ii,1022 

Black  Rock  Harbor,  N.  Y i,119;  iv,3349 

Bloomers  to  Pleasant  Valley  Landing,  Hudson  River,  N.  J i,  118;  u,  1270 

Bronx  River,  N.  Y i,118;  n,1266 
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BofEaloTN.  Y.,  at  Erie  Basin  and  Black  Bock  Harbor i,119;  iy,3349 

ByiamBiver,  N.  Y i,118;  n,1261 

Gape  Fear  River,  N.  0 i,119;  n,1672 

College  Point,  East  River,  N.  Y i,119;  n,1305 

Coos  Bay,  Oi^. i,119;  v,3644 

Bast  River,  at  College  Point,  N.  Y i,119;  u,1305 

Erie  Basin,  Buffalo,  N.  Y i,119;  rv,3349 

Fore  River,  Portland,  Me 1,118;  n,1027 

GuttenbMg.  N.  J i,118;  n,I273 

Hillsboro  River,  Fla i,119;  in,1763 

Hudson  River,  at  Guttenbere,  N.J i,118;  n,1273 

Hudson  River,  at  Troy,  N.  Y. i,118;  u,1268 

Hudson  River,  from  Pleasant  Valley  Tending  to  Bloomers,  N.  J. .  i,  118;  n,  1270 

Lubec  Harbor,  Me - i,118;  n,1018 

Newark  Bay,  N.J i,118;  ii,1276 

New  Jersey-Staten  Island  channel  (see  Arthur  Kill) i,  118;  n,  1279 

New  York  Harbor,  N.  Y.,  Arthur  Kill i,118;  n,1279 

New  York  Harbor,  N.  Y.,  Bronx  River i,118;  n,1266 

New  York  Harbor,  N.  Y.,  at  College  Point,  East  River i,  119;  n,  1305 

NewYorkHarbor,  N.  Y.,  atGuttenbeM,N.  J i,118;  n,1273 

Niagara  River,  N.  Y.,  at  Erie  Basin  and  Black  Rock  Harbor i,  119;  iv,  3349 

Ohio  River,  at  All^heny  City,  Pa i,119;  rv,2709 

Pamlico  River,  N.  C i,119;  n,1670 

Penobscot  River,  Me i,118;  ii,1022 

Pensacola  Harbor,  Fla i|119;  in,  1806 

Pittsburg  Harbor,  Pa.,  at  Allegheny  aty i,I19;  iv,2709 

Pleasant  Valley  Landing  to  Bloomen,  Hudson  River,  N.  J i,  118;  n,  1270 

Port  Chester  Harbor,  NT  Y i,118;  n,1261 

Portland  Harbor,  Me i,118;  ii,1027 

San  Francisco  Harbor,  Cal : i,119;  rv,3460 

Savannah  Harbor,  Ga i,119;  n,1730 

Seabright,  N.  J i,118;  n,1282 

Severn  River,  Annapolis,  Md I9II9;  u,1396 

Shrewsbury  River,  N.  J 1,118;  n,1282 

Southport,  N.  C i,119;  n,1572 

Staten  Island-New  Jersey  channel  {see  Arthur  Kill)  i,  118;  u,  1279 

Staten  Island  Sound  (Arthur  KiU),  N.  J i,118;  n,1279 

Tampa,  Fla i,119;  ni,1763 

Troy,N.Y i,118;  n,1268 

Washington,  N.  C i,119;  ii,1570 

Harbors  ana  rivers.    See  Engineering  methods  and  Rivers  and  harbors. 

Hardings  Beach,  Chatham,  Mass.,  removal  of  wreck  on i»174;  n,1147 

Harlem  River,  N.  Y.: 

Bridge  between  One  hundred  and  forty-fifth  and  One  hundred  and  forty- 
ninth  streets.  New  York i,663 

Improvement  of i,206;  ii,1214 

Harlowe  Creek,  N.  C. ,  improvement  of  waterway  via i,  303;  n,  1498 

Harrisonville  Harbor,  Mississippi  River,'  111. ,  examination  of i,  439;  ni,  2226 

Hartford,  Conn.,  improvement  of  Connecticut  River  below i,  180;  11, 1166 

Hatch,  A.  S.  (amal  boat),  removal  of  wreck  of i,223;  n,1247 

HatSlough,  Wash.  («ce Puget  Sound) i,646;  v,3581 

Haverstraw,  N.  Y.,  removal  of  wreck  in  Hudson  River  off i,  223;  n,  1248 

Havre  de  Grace,  Md. : 

Examination  and  survey  of  rocks  near  harbor  entrance i,  273;  n,  1392, 1393 

Improvement  of  Susquehanna  River  above  and  below i,  264;  n,  1374 

Hawaiian  Islands: 

Defenseeof 1,6 

Improvement  of  Pearl  Harbor i,612;  iv,3433 

Hay  Lake  Channel,  St.  Marys  River,  Mich.: 

Improvement  of - i,567;  rv,3185 

Imnrovement  of  chumels  in  waters  connecting  Great  Lakes i,  663;  nr,  3167 

Preliminary  report  on  survey i,670;  iv,8200 

Helena  Harbor,  Ark.  (see  Mississippi  River  Commission ) i,  667;  8. ,  8,  S2 

Hell  Gate,  East  River,  N.  Y.: 

Bridgeat,  nearAstoria i,664 

Improvement  of i,206;  ii,1211 

Hempstead  Harbor,  N.  Y.  (m0  Glencovo) i,204;  n,12W 


Digitized  by  VjOOQIC 


INDEX.  23 

Hendersons  Point,  Portsmouth  Harbor,  N    H.,   examination  and  sor- 

vey 1,149;  ii,  1057, 1062 

Henry,  Cape,  Va.,  defenaeeat i,6 

Herr  Island  lock  and  danijAllegheny  Kiver,  Pa.,  construction  of i,  482;  iv,  2701 

Hillsboro  Bay  and  River,  fla.: 

Harbor  lines  at  Tampa i,119;  ni,1763 

Improvement  of i|347;  iii,1758 

Hill8boroCk>nnty,Fla.,  bridge  of i,664 

Hills  Ferry,  San  Joaquin  River,  Cal.,  bridge  at i,666 

Uiwassee  Kiver,  Tenn.,  final  report  on  survey  up  to  the  Ocoee i,  469;  ui,  2458 

Holland  Harbor, Mich.,  imiHt>vement  of '. i,541;  iv,3092 

Holmes  River,  Fla.,  improvement  of i,358;  iii,1780 

Holston  River,  Tenn.,  final  report  on  survey  up  to  Kingsport i,  469;  iii,  2518 

Homer  B.  (^ steamboat},  removal  of  wreck  of i|473;  iv,2646 

Homme  Dieu,  Le,  Lake,  Minn.  (<e6  Long  Prairie  River) 1,451;  iii,236I 

Homochitto  River,  Miss.,  improvement  of i,401;  ni,  1914 

Honolulu,  Hawaiian  Islands,  defensesof i,6 

Hookton,  Cal.  (««  Humboldt  Harbor) i,611;  rv,3431 

ITooper  (schooner),  removal  of  wreck  of i,309;  ii,1511 

Hopefield  Bend,  Mississippi  River  (see  Mississippi  River  Commission) .  i,  657 ;  S. ,  3, 32 

Horn  Island  Harbor^  Miss.,  imTOovement  of i»371;  m,1842 

Houghton  Mich. ,  bridge  across  Portage  Lake  between  Hancock  and i,  664 

Houghton  County,  Mich.,  bridge  of i,664  * 

Housatonic  River,  Conn.,  improvement  of i)184;  u,  1175 

Houston,  Tex. ,  improvement  of  waterway  to  Galveston i,  404;  m,  1933 

Howard  Universitv  Reservoir,  Waahington^  D.  0.,  construction  of i,673;  v,  3666 

Hudson  County,  N.  J.,  bridoeof i,665 

Hudson  River,  W.  Y.  and  NT  J.: 

Bridge  across,  between  Fifty-ninth  and  Sixtieth  streets,  New  York  City,      i,  659 

Bridge  at  Troy,  N.Y i,669 

Guttenbeig,  iJ.  J.,  harbor  lines i,118;  ii,1273 

Haverstraw,  N.  Y.,  removal  of  wreck  off i,223;  ii,  1243 

Improvement  between  Coxsackie  and  Troy,  N.  Y i,  210;  n,  1222 

PeekskiU  Harbor,  N.  Y.,  improvement  of i|213;  n,1230 

Pleasant  Valley  landing  to  Bloomers,  N.  J.,  harbor  lines i,  118;  n,  1270 

Rondout  Harbor,  N.  Y.,  improvement  of i>213;  n,1228 

Saugerties  Harbor,  N.  Y.,  improvement  of i»211;  n,1227 

Trov.N.Y.,  harbor  lines i,118;  ii,1268 

Humbolat  Harbor  and  Bay,  Cal.,  improvement  of i»611;  iv,d431 

Huntineton  Harbor,  N.Y.,  improvement  of i,  203;*  ii,  1208 

Huron  Harbor,  Ohio,  improvement  of •• 1,576;  rv,3236 

Huron  Lake: 

See  alto  Northern  and  Northwestern  Lakes. 

Improvement  of  harbor  of  refuge  at  Sandbeach,  Mich i,  557;  iv,  3144 

Preliminary  report  on  survey  of  waters  connecting  Lake   Superior 

and 1,570;  iv,3200 

Water  levels i,681;  v,3776 

Hurricane  of  September,  1900: 

BrasosRiver,  Tex.,  damage  to  jetties i|412;  iii,2022 

Galveston,  Tex.,  damage  to  fortifications i,  32, 850 

(jalveston,  Tex.,  damage  to  Jetties  and  main  ship  channel i|  412;  iii,  2018 

Sabine  Pftss,  Tex.,  danuLge  at i>402;  in,  1919 

Hyacinths,  water: 

Removal  of,  from  Florida  waters i)341;  n,1746 

Removal  of ,  from  Louisiana  waters i,395;  in,  1906 

HyanniSj  Mass.,  improvement  of  harbor  of  refuge i,160;  n,1110 

Hydrauhc  mining  in  California i,656;  y,3625 

Hydraulics.    Su  Engineering  methods. 


Iberville Pkuish,  La.,  bridgeof i,668 

Ida  Lake,  Minn,  (tee  Long  Prairie  River) i»451;  in,2361 

Illinois  and  Michigan  Canal,  111.: 

Kxamination,with  plan  and  estimate,  for  waterway  via  (act  of  1900)  i,534;  rv,S058 
Suvveyforwaterway  via(actof  1899) x,534;  iv,d04S 
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Illinois  and  MiflBiflsippi  Oanal,  HI.: 

Construction  of i,632;  iv,3014 

Examination  for  lock  and  dam  in  Bock  River  at  feeder i,  534;  iy,  3066 

Operating  and  care i,442;  ni,229i 

Illinois  Central  Railroad  Company,  bridge  of i,664 

Illinois  River,  111.: 

Improvement  of i,531;  iv,3006 

Operating  and  care  of  locks  and  dams i,531;  iv,3010 

Waterway  from  Mississippi  River  to  Lake  Michigan  via,  examination 

for,  with  plan  and  estimate  (act  of  1900) i,534;  iv,3068 

Waterway  mm.  Mississippi  River  tO  Lake  Michignn  via,  sorvey  for  (act 

of  1899) 1,534;  iv,3048 

Indian  River  Bay,  Del.,  improvement  of  waterway  via i,  260;  n,  1348 

Indian  River,  Fla.,  improvement  of i,339;  ii,  1742 

Indian  River  Inlet  Fla.  (««  Indian  River).. i,339;  ii,1742 

Indiana  Chute,  Falls  of  Ohio  River,  improvement  of i,  496;  iv,  2783 

Indiana,  Illinois  and  Iowa  Railroaa  Company,  bridge  of i,  660 

Inland  routes.    See  Canals  and  Waterways. 

Inside  Thorou^h&uie,  Atlantic  City,  N.  J.,  bridge  across i,664 

Irene  Lake,  Mmn.  (<e6  Long  Praine River) i|451;  in,2361 

Jron /Sbtfe  (paige);  removal  of  wreck  of i,262;  ii,1351 

Ironton,  Onio,  bndge  across  Ohio  River  between  Ashland,  Ky.,  and i,  660 

'  Island  Beach,  N.  J.,  removal  of  wreck  in  Shrewsburjr  River  opposite,  i,  223;  ii,  1247 
Isle  of  Wight  Bay,  Md.,  improvement  of  waterway  via i,  260;  n,  1348 

J. 

Jackson  County,  MisB.,  bridseof i,666 

Jackson  Creek,  Md.,  removal  of  wreck i,272;  ii,1391 

JamaicaBay,  N.  Y.,  bridgeacross i,663 

James  River,  Va. : 

Improvement  of i,  289;  n,  1423 

lYotection  of  Jamestown  Island i»291;  ii,1437 

Jamestown  Island,  James  River,  Va.,  protection  of i,  291;  n,  1437 

Jefferson,  Pa.,  bridge  across  Monongahela  River  between  Port  Vue  and i,  661 

Jefferson,  Tex.,  waterway  to  Shreveport,  La.  (9ee  Cypress  Bayou)  ...  i,414;  in,2033 

Jekyl  C.'eek,  GhEL,  improvement  of  waterway  via i,332;  n,1653 

Jersey  City,  N.  J.    Sise  New  York  Harbor. 

Johnsons  Bayou,  La.,  improvement  of i,895;  iii,  1905 

Johnsons  Creek,  Conn.  (m«  Bridgeport  Harbor) i,186;  n,1177 

Judith,  Mont,  improvement  of  Missouri  River  at i,  452, 453;  ni,  2373, 2374 

Judith,  Point,  R.  I.: 

Construction  of  harbor  of  refuge i|171;  n,1138 

Improvement  of  pond  entrance i)172;  ii,  1140 

Jtdes  (baree),  removal  of  wreck  of i»411;  ni,1959 

Jupiter  Iidet)  Fla.  (aM  Indian  River) i,340;  n,1743 

K. 

Kalamasoo  River,  Mich.,  improvement  at  Sac^tuck i,  540,541;  iv,  3087, 3090 

Kampeska  Lake,  S.  Dak.  («««  Sioux  River) i,  458;  in,  2395 

Kampsville  lock  and  dam,  Illinois  River,  111.,  operating  and  care i,  531;  iv,  3010 

Kanawha  River,  W.  Va.: 

Improvement  of i»487;  iv,2726 

Operating  and  care  of  locks  and  dams i,488;  iv,2727 

Kansas  City  Southern  Railway  Company,  bridge  of i,  660 

Karquines  Strait.  Cal.,  examination  and  survey  of  San  Joaquin  River  from 

Antioch,  through  Suisun  Bay,  to i,613;  iv,3449,3462 

Kaskaakia River,  111.,  bridgeacross i,  667 

Kate  (tug),  removal  of  wreck  of 'i^ll;  ni,1959 

Kaukauna,  Wis.: 

Bridge  across  Fox  River  Canal  at  Lock  No.  2,  reconstruction  of i,  662 

Brid^  obstructing  Fox  River  Canal  at  Lawe  street  and  Wisconsin 

avenue^  alteration  of i,  668 

JEe2fy,  P(er(y  (steamboat),  removal  of  wreck  of i>473;  iv,2646 
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Kennebec  ^ver,  Me.: 

Defenses  of 1,6,14,697,698,911 

Improvement  of i,  130;  ii,  1005 

Kenosha  Harbor,  Wis. : 

Bridge  across  Pike  Creek i,  667 

Improvement  of i,524;  iv,2945 

Movinff  of  cribs  at rv,  2948 

Kent  Islana,  Chesapeake  Bay,  Md.,  bridge  across  Kent  Island  Narrows i,  665 

Kent  Island  Narrows,  Chesapeake  Bay,  Md.,  brifige  at  Kent  Island i,  665 

Kentucky  River,  Ky. : 

Bridge  at  Carrollton i,  662 

Improvement  of i,494;  iv,2744 

Operating  and  care  of  locks  and  damS i,  495;  iv,  2746 

Kewaunee  Harbor,  Wis.,  improvement  of i,  519:  rv,  2925 

Keweenaw  Bay  and  Point,  Mich.,  improvement  and  operating  and  care  of 

waterway  to  Lake  Superior 1,511,512;  rv,2867 

Keyport  Harbor,  N.  J. ,  improvement  of i,  220;  ii,  1241 

Key  West  Harbor,  Fla. : 

Defenses  of i,  6, 26, 825 

Improvement  of i,  340;  ii,  1744 

Kill  van  Kull,  N.  Y.  and  N.  J.   (iee  Staten  Island-New  Jersey  chan- 
nel)   1,215;  n,1233 

Kmg  County,  Wash.,  bridgeof i,  663 

Kii^ston,  R.  I. : 

Construction  of  Point  Judith  harbor  of  refuge i|171;  ii,  1138 

Improvement  of  entrance  to  Point  Judith  Pond i,  172;  ii,  1140 

Kingston,  Tenn.,  bridge  across  Clinch  River  at r h  660 

Kii^ston  Bay,  Mass.  («£«  Dttxbur]^  Harbor) i,156;  ii,1086 

Kingston  Brid^  and  Terminal  Railway  Company,  bridge  of i,  660 

Kinnickinnic  River,  Wis.,  examination  of  Milwaukee  Harbor. : i,  527;  iv,  2981 

Kissimmee  River,  Fla.,  examination  and  survey  to  Gulf  of  Mexico i,  350 

Kittery,  Me.,  bridge  between  Portsmouth  Navy- Yard,  N.  H.,  and i,  664 

Kootenai  River,  Idaho  and  Mont. : 

Examination  from  Jennings  to  international  boundary i,  655;  v,  3603 

Improvement  from  Bonnera  Ferry  to  international  boundary i,  654;  v,  3591 


Lacenter,  Wash.,  bridge  across  Lewis  River  at i,  661 

La  Crosse  Harbor,  Wis.,  improvement  of i,442;  ni,2296 

Lafourche  Bayou,  La.,  improvement  of i,  386;  iii,  1887 

Lagrange  Bayou,  Fla.,  improvement  of i,358;  iii,1780 

Lagnu^  lock  and  dam,  Illinois  River,  III.,  operating  and  care i,  531;  iv,  3010 

Lanes  Ferry,  Obion  River,  Tenn.,  bridge  at i,  667 

Larchmont  Harbor,  N.  Y.,  improvement  of i,  199;  n,  1201 

La  Trappe  River,  Md.,  improvement  of i,268;  ii,1382 

Zoura  Frt2^?mna  (sloop),  removal  of  wreck  of i)272;  ii,1390 

Laurel,  Del.,  bridge  across  Broad  Creek  River  at i,  666 

Laws  of  Fifty-sixtii  Congress,  second  session,  affecting  Corps  of  Engineers. .    v,  3837 

X^iuier  (schooner) ,  removal  of  wreck  of i,570;  iv,3198 

Leaf  River,  Miss.,  improvement  of i,373;  ni,  1846 

League  Island  Navy- Yard, Pa.,  removal  of  wreck  in  Schuylkill  River. .  i,  263;  ii,  1352 
Leech  Lake,  Minn. : 

Construction  of  reservoir  dam i,444;  in,2309 

Operating  and  care  of  reservoir  dam i,445;  ni,2322 

Survey  of  flowage  lines  of  reservoir i,451 

LeCf  DruzulaB.  (schooner),  removal  of  wreck  of i,262;  n,1350 

Lee  Slough,  Fla.  («c«Apalachicola River) i,362;  in,1769 

Leesville,  East  Haddam,  Conn.,  bridge  across  Salmon  River  below i,  662 

Legislation  of  Fifty-sixth  Congress,seoondse8Bion,affectingCorpeof  Engineers,    v,  3837 

Le  Homme  Dieu  Lake,  Minn,  {see  Ixmg  Prairie  River) i,  451 ;  iii,  2861 

Lemon  Creek,  N.  Y.  (see  Staten  Island-New  Jersey  channel) i,  215;  ii,  1233 

X€onar(l /emima  (baree),  removal  of  wreck  of i,223;  ii,1247 

Levisa  Fork,  Big  Sandy  River,  Ky.: 

Final  report  on  survey  for  locks  and  dams i,496;  rv,2750 

Improvement  of i,493;  iv,2742 
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Lewes,  Del.: 

Gonfltraction  of  iron  pier  in  Delaware  Bay  near i,  236;  n,  1828 

Improvement  of  waterway  to  Chincoteague  Bay,  Va i,  260;  ii,  1348 

Lewes  River,  Del.  (Me  Broadkill  Greek) i,260;  n,1347 

Lewee  Biver  Improvement  Company  {tee  Broadkill  Credk) i,  260;  ii,  1347 

Lewis  River,  Wash: 

Bridge  at  Lacenter i,661 

Dredging  plant  for  nse  on  (tee  Golmnbia  River) i,640;  v,3575 

Improvement  of i,638;  v,3672 

lickinff  River,  Ky.,  survey  of i,476;  rv,2670 

Little  Assawaman  Bay,  Del.»  improvement  of  waterway  via i,  260;  u,  1348 

Little  Oalumet  River,  lU.: 

Bridge  at  Riverdale i,664 

Survey  for  waterway  via i,534;  iv,3048,3058 

Little  Harbor,  N.  H.,  improvement  of  harbor  of  refuge i,  137;  u,  1041 

Little  Hell  Gate,  New  York  Harbor,  N.  Y.,  bridge  across i,665 

Little  Kanawha  River,  W.  Va.: 

Improvement  of i,486;  iv,2723 

Operating  and  care  of  lock  and  dam i»487;  iv,2724 

Little  Mud  River,  Gra.,  improvement  of  waterway  via i,332;  u,  1653 

Little  Narragansett  Bay,  K  I.  and  Conn,  (see  Flawcatuck  River) i,  175;  ii,  1159 

Little  Pedee  River, S.  C.,  improvement  of i|311;  ii,1576 

Little  Pigeon  River,  Tenn.,  unprovement  of i|467;  m,2454 

Little  River,  La.  («ec  Red  River) i,412;  in,2026 

Little  Rock,  Ark.    See  Arkartasu^  River. 

Little  Sarasota  Bay,  Fla.  (fee  Sarasota  Bav) i,344;  ni,1758 

LittleSodusBay,N.  Y.,  improvement  of  narbor i,595;  rv,3363 

little  Tallahatchie  River,  Miss.  (<ee  Tallahatchie) i,422;  iii,2067 

Little  Tennessee  River,  Tenn.: 

Bridge  near  Nilee  Ferry i,  668 

Examination  and  survey  up  to  andindudingAbrams  Creek.  i,469;  ni,  2491,2496 

Little  Traverse  Bay,  Mich.  (<ee  Petoskey  Harbor) i,553;  iv,3129 

Locks.    See  Canals  and  Waterways. 

Logan,  General,  statue  of i,676;  v,3689 

Long  bridge,  Potomac  River,  D.  C.,  rebuilding  of i>275;  ii,1399 

Long  Island  City,  N.  Y.,  bridge  across  £aat  Siver  to  Sixtieth  street.  New 

York  City i,665 

Lonff  Island  Sound,  N.  Y.: 

Defenses  of  eastern  entrance 1,6,17,747 

Removal  of  wreck  off  Port  Chester i,223;  n,1246 

Long  Pndrie  River,  Minn.,  examination  of,  and  its  sources i,  451 ;  m,  2361 

Long  Sault  Island,  St.  Lawrence  River,  N.  Y.,  examination  and  survey 

at 1,599;  iv, 3389,3391 

Lon^TomRiver,  Greg.,  improvement  of i,630;  v,3649 

Loram  Harbor,  Ohio,  improvement  of i,577;  iv,3241 

Louise  Lake,  Minn.  («ee  Lonff  Prairie  River) i|451;  in,2d61 

Louisiana,  removal  of  water  nyadnths  from  waters  in i,  395;  in,  1906 

Louisville,  Ky. : 

Improvement  of  Ohio  River  at i,496;  rv,2783 

Operating  and  care  of  Louisville  and  Portland  Canal i,  499;  rv,  2791 

Removal  of  wreck  in  Louisville  and  Portland  Canal i,505;  iv,2816 

Louisville  and  Nashville  Railroad  Company,  bridge  of I9665 

Louisville  and  Portland  Canal,  Ky,: 

Enlargement  of i,496;  iv,2783 

Operating  and  care i,499;  rv,2791 

Removal  of  wreck i,505;  iv,2816 

Loutre,  Pass  a,  Mississippi  River,  La. : 

Closing  crevasse  in i,382;  in,  1877 

Constructing  sill  across- i,383;  m,1878 

Lowell,  Ohio,  brid^  across  Muskingum  River  Canal,  above i,  660 

Lower  Machodoc  Creek,  Va.,  improvement  of i,281;  n,1410 

Lubec  Channel  and  Harbor,  Me. : 

Harbor  Imes i,118;  n,1018 

Improvement  of  channel i*  I^;  n,988 

Ludington  Harbor,  Mich.,  improvement  of i,548;  rv,S112 

Lumber  mattress,  use  of,  lor  subaqueous  bank  protection in,  2212 

Lumberton  Branch,  Rancocaa  River^  N.  J.,  improvement  of i,  238;  n,  1327 
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Lynn  Harbor,  Mass. : 

Examination  and  sarvey x,169;  n,  1002, 1093 

Improvement  of i,160;  ii,1075 

Lynn  Haven  Inlet  Va.,  bridge  across i,666 

LytUe,  lipkriam  (aloop),  removal  of  wreck  of h^^i  u,1391 

M. 

McGonnelsville,  Ohio,  bridge  acroBB  Muskingum  River i,666 

McDonaldy  Charley  (steamTOat),  removal  of  wreck  of i|478;  iv,2646 

ifacedonta  (steamahip) ,  removal  of  wreck  of i,223;  ii,  1247 

MaQon  Bavou,  La.,  improvement  of i|419;  iii,2046 

Maggie  (scnooner),  removal  of  wreck  of,  in  North  Point  Creek,  Patapeoo 

Kver,  Md 1,272;  n,1390 

Maagie  (doop),  removal  of  wreck  of^  in  Cambridge  Harbor,  Md i,  272;  ii,  1391 

Manon  (Harbor)  Biver,  Del.,  ezammationof i,263;  ii,  1358 

Main  Ship  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  224;  ii,  1285 

Maine,  defenses  on  coast  of 1,6,7,13,697,911 

Maiden  Biver,  Mass.,  improvement  of i^l^l;  ii,  1077 

Mall,  the.  Washington,  D.  C,  improvement  of,  including  its  connection 

with  Potomac  and  Zoological  parks i,676;  v,3689 

Malta,  Ohio,  bridse  across  Muijungum  River ^.      i,666 

Mamaroneck  HarBor,  N.  Y.,  improvement  of i,  199;  n,1200 

Manasquan  Rivor,  N.  J.,  improvement  of i,222;  n,1245 

Manatee  River,  Fla.y  improvement  of i,345;  m,1756 

Manchac  Bayou,  La.,  improvement  of i,381;  iu,1875 

Manchester  Harbor,  Mass.,  improvement  of i|144;  u,  1051 

Mandan,  N.  Dak.,  ice  harbor  in  Missouri  River  near i,  452, 456;  m,  2373, 2377 

Manhattan  Borough,  New  York  City,  N.  Y.    See  New  York  Harbor. 
Manila,  Philippine  Islands,  report  upon  work  of  department  of  city  public 

works  and  water  supply 1,683,684 

Manistee  Harbor,  Mich.,  miprovement  of i,  549;  iv,  3116 

Manitowoc  Harbor  and  River,  Wis. : 

Bridge  to  connect  State  and  Omter  streets i,662 

Examination  for  harbor  of  refuge i)527;  iv,  2978 

Improvement  of - i,520;  iv,2928 

Manokm  River,  Md. : 

Improvement  of i,270;  n,1387 

Removal  of  wreck...- i,272;  ii,1390 

Mantua  Creek,  N.  J.,  improvement  of i)241;  n,1330 

Maps: 

Military  and  other 1,683,685;  v,3799 

Northern  and  Northwestern  Lakes .*. 1,677,681;  v,3761 

Marblehead  Harbor,  Mass.,  repair  of  sea  wall i|145;  n,1052 

Marcushook,  Pa.,  improvement  of  ice  harbor  in  Delaware  River i,  235;  n,  1322 

Marietta,  Ohio: 

Bridge  of  Ohio  River  Bri^se  and  Ferry  Company  across  Ohio  River 

between  Williamstown,  W.  Va..  and i,660 

Bridge  of  Williamstown  and  Marietta  Bridge  and  Transportation  Com- 
pany between  Williamstown,  W.  Va.,and i,661 

Marinette,  Wis.  (tee  Menominee  Harbor  and  River) i,515;  iv,2908,2909 

Marion,  Mass.,  bridee  across  Weweanititt  River... i,667 

Marouette  Bay  and  Harbor,  Mich. : 

Construction  of  harbor  of  refuge  in  bay i,513;  iv,2879 

Improvement  of  harbor i|512;  rv,2877 

Water  levels i,681;  v,3776 

Marouette  County,  Wis.,  bridge  across  Fox  River  in « i,664 

Martnas  Vineyard,  Mass    improvement  of  Vineyard  Haven  Harbor. .  i,  162;  ii,  1115 

iforttn  (schooner),  removal  of  wreck  of i,570;  iv,3198 

Martins  Creek,  Miss. ,  bridge  across  Yalobusha  River  at  mouth  of i,  660 

Mary  Lake,  Minn.  (m6  Long  Prairie  River)  ....• i|451;  m,2361 

ifoMof  (steamer),  removal  of  wreck  of  ...••• i,363;  in,1793 

Massachusetts.  State  of: 

Bridges  of,  across  Weweanititt  River i,667 

Defenses  of  southeast  coast  of 1,6,16,735 

Maasena,  N.  Y.,  examination  and  survey  of  Qnaa  River  up  to. .  i,  599;  rv,  3377, 3384 

Massena  Canal,  N.  Y.  {tee  Grass  and  St.  lAwrenoe  riven) i,  599;  rv,  3389, 3391 

Matanna  River,  FUl  (im  St  Augustine  Harbor) i,888;  n,1741 
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Matawan  Creek,  N.  J.  ^  improvement  of i»219;  n,1240 

Mattaponi  River,  Va. ,  imjprovement  of i,  287 ;  n,  1419 

Mattitack  Harbor,  N.T., improvement  of i>201;  n,1205 

Mattress,  lumber,  use  of,  for  subaqueous  bank  protection m,  2212 

Maumee  Bay  and  River,  Ohio: 

Bridges  across  river,  near  Toledo i,667 

Engineering  methods  used  in  improvement  of iv,  3213 

Improvement  of  Toledo  Harbor i»672;  iv,3218 

Maumee  Railway  Bridge  Company,  bridges  of i,667 

Maysville,  Ky.,  examination  and  survey  of  Ohio  River  for  harbor  of  refuge 

(ice  harbor)  at i,477;  iv,2670,2676 

Meadoxvbrook  Tcanal  boat),  removal  of  wreck  of i,  263;  ii,  1362 

Memorial  Bridge,  across  Potomac  River  at  Washington,  D.  C i,  670;  v,  3648 

Memphis  Harbor,  Tenn.  (see  Mississippi  River  Conmiission) i,  657;  S.,  3, 32 

Menasha,  Wis^,  bridges  of  city  of i,  668 

Menekaunee,  Wis.  (see  Menominee  Harbor  and  River) i,  516;  iv,  2908, 2909 

Menominee  Harbor  and  River,  Mich,  and  Wis. : 

Improvement  of  harbor i,516;  iv,2908 

Improvement  of  river i,  516;  iv,  2909 

Merced  County,  Cal. ,  bridge  of i,  666 

Mermentau  River,  La.,  improvement  of,  indading  tributaries i,  392;  iii,  1901 

Merrimac  River,  Mass. : 

Improvement  of '. i,  139;  ii,  1044 

ImprovementbfNewburyport  Harbor i,  138;  ii,  1043 

Methods,  engineering.  See  £ngmeering  metiiods. 
Mexico,  Gulf  of: 

Removal  of  water,  hyacinths  from  Florida  tributaries i,  341 ;  ii,  1746 

Removal  of  water  hvacinths  from  Louisiana  tributaries i,  395;  ni,  1906 

Jf«y«r»,^«wrdi.  (canal  boat), removal  of  wreck  of i,262;  ii,1352 

Mianus  River,  Conn.,  improvement  of i,  195;  n,  1186 

Michig^  City  Harbor,  Ind. : 

Improvement  of  inner  harbor i,534;  iv,3074 

Improvement  of  outer  harbor 1,534,535;  iv,  3075 


Michigan,  Lake: 

See  duo  Northern  and  Northwestern  Lakes. 


Canal  to  Sturgeon  Bay,  construction  of  harbor  of  refuge i,  518;  iv,  2922 

Canal  to  Sturgeon  Bay,  examination  and  survey i,  527 ;  iv,  2970, 2973 

Canal  to  Stuiigeon  Bay, improvement  of i>517;  iv,2914 

Canal  to  Stuiigeon  Bay, operating  and  care -. i,518;  rv,2919 

Canal  to  Sturgeon  Bay, removal  of  wreck i,527;  iv,2970 

Water  levels i,681;  v,3776 

Waterway  to  Mississippi  River,  examination  for,  with  plan  and  estimate 

(act of  1900) '. 1,534;  iv,3058 

Waterway  to  MlssisBippi  River,  survey  for  (act  of  1899) i,  534;  iv,  3048 

Milan,  111.: 

Construction  of  canal  around  Rock  River  at i,532;  iv,3014 

Operating  and  care  of  canal  around  Rock  River  at i,442;  iu,2291 

Milfoni  Haven  Harbor,  Va.,  improvement  of i,284;  n,1415 

Military  divisions  and  departments: 

Operations  of  Engineer  Department  in  the  Philippines i,  43, 975 

ReconnaisBances  and  explorations i,683;  v,3799 

Mill  River,  New  Haven,  Conn,  {see  New  Haven) i,  182;  ii,  1170 

Mill  River,  Stamford,  Conn.  (0e«  Stamford) i,194;  ii,1184 

Miltona  Lake,  Minn,  {see  Long  Praiiie  River) i,  451;  ni,  2361 

Milwaukee  Bay,  Harbor,  and  Kiver,  Wis. : 

Bridge  across  river  at  Chestnut  street i,  661 

Construction  of  harbor  of  refuge  in  bay i,  522;  iv,  2936 

Examination  of  harbor i,  527;  rv,  2981 

Improvement  of  harbor i,523;  iv,29d9 

Water  levels i,681;  v,3776 

Mina  Lake,  Minn,  {see  Long  Prairie  River) ii  451;  iii,  2361 

Mines,  submarine i,  12, 38, 695 

Minim  Creek-Estherville  Canal,  S.  C.  {see  Santee  River) i,  316;  ii,  1587 

Mining,  hydraulic,  in  California i,656;  v,3625 

Minneapolis,  Minn.: 

Bridge  of  Chica^,  Milwaukee  and  St  Paul   Railway  Company  across 

Mississippi  River  near i,662 

Bridges  of  Wisconsin  Central  Railway  Company  at  Nicollet  and  Boom 

'       inear .......r:.. 1,667 
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MIxineeotaBiYery  Minn.: 

Improvement  of i»447;  ni,2334 

Survey  of  Big  Stone  and  Traverse  lakes  for  reservoir  dams  to  improve 

naviMtion  on i,  450 ;  iii,  2342 

Mispillion  Kiver,  Del. : 

Examination  and  survey i,264;  n,  1365, 1368 

Improvement  of ^ i»257;  u,  1345 

Mississippi  River: 

Beecnridge,  111.,  prevention  of  break  at i,438;  iii,2198 

Boom  Island,  Minn.,  bridge  at i,667 

Brainerd,  Minn. ,  to  Sandy  Lake  dam,  survey  from i,  451 ;  iii,  2343 

Caruthersville,  Mo.  (see  Mississippi  River  Commission) i,  657;  S.,  3, 32 

Delta  Point,  Ia.  {see  Mississippi  River  Commission) i,  657;  S.,  3, 32 

Des  Moines  Rapios  Canal  ana  dry  dock,  operation  and  care i,  441^  iii,  2284 

Dredge  and  snag  boats  above  Missouri  River,  operation  of i.  440;  iii,  2231 

Dredge  and  snag  boats  below  Missouri  River,  operation  of i,  434;  iii,  2166 

Dredge  boats  for  passes  of i,383;  iii,1878 

Dubuoue^  Iowa,  bridge  near  Ea^le  Point i,660 

Eagle  romt,  Dubuque,  Iowa,  bndge  near i,660 

Grauging  at  St.  Louis,  Mo ni,2190 

Gauging  at  St.  Paul,  Minn i,449;  iii,2340 

Gauging,  including  principal  tributaries i,  425;  ni,  2072;  S. ,  8, 45, 126 

Greenl^  Bend,  Ifl.,  prevention  of  break  into  Cache  River i,  438;  iii,  2198 

Greenville,  Miss,  (m^  Mississippi  River  Commission) i,  657;  S. ,  3, 32 

Hmrisonvule  Harbor,  111.,  examination  of i,439;  in,  2226 

Head  of  Passes  to  headwaters, surveys  from i,657;  S.,3,32 

Head  of  Passes  to  Ohio  River,  improvement,  surveys,  etc i,  657;  S. ,  3, 32 

Helena,  Ark.  (see  Mississippi  River  Commission) i,  657;  8.,  3, 32 

Hickman,  Ey.,  to   Slougn  Landing,   Tenn.,   examination   and    sur- 
vey  1,434;  111,2155,2158 

Hopefield  Bend  (see  Mississippi  River  Commission) i,  657;  S.,  3, 32 

LaCrosseHarbor,  Wis.,  improvement  of i,442;  iii,2295 

Loutre,  Pass  a,  closing  crevasse  jn i,  382;  iii,  1877 

Loutre, Pass  a, constructing  sill  across i,383;  ni,1878 

Memphis,  Tenn.  (see  Mississippi  River  Commission ) i,  657 ;  S. ,  3, 32 

Minneapolis,  Minn. ,  bridges  near i,  662, 667 

Minneapolis,  Minn. ,  to  St.  Paul,  improvement  from « .  i,  443;  ni,  2298 

Missouri  River,  above,  operation  of  snag  and  dredge  boats i,  440;  m,  2231 

Missouri  River,  below,  removal  of  snags  and  wrecks i,  434;  in,  2166 

Missouri  River  to  Ohio  River,  discharge  measurements  at  St.  Louis,  Mo.  in,  2199. 

Missouri  River  to  Ohio  River,  disk  anchor,  use  of iii,2221 

Missouri  River  to  Ohio  River,  improvement  from i,  435;  in,  2169 

Missouri  River  to  Ohio  River,  lumber  mattress  for  subaqueous  bank  pro- 
tection   111,2212 

Missouri  River  to  St  Paul,  Minn. ,  improvement  from i,  440;  in,  2238 

Natchez,  Miss,  (see  Mississippi  River  Commission) i,  657;  S.,  3, 32 

New  Orleans,  La.,  defenses  of i,  6, 30, 842 

Now   Orleans,  La.,  improvement  at^  by  Misisissippi   River   Commis- 
sion   1,657;  S.,3,32 

Nicollet  Island,  Minn.,  bridges  at i,  667 

Oiiio  River  to  Head  of  Passes,  improvement,  surveys,  etc i,  657;  S.,  3, 32 

Ohio  River  to  Missouri  River,  dischai^e  measurements  at  St.  Louis,  Mo.  in,  2199 

Ohio  River  to  Missouri  River,  disk  anchor,  use  of in,  2221 

Ohio  River  to  Missouri  River,  improvement  from i,  435;  in,  2169 

Ohio  River  to  Missouri  River,  lumber  mattress  for  subaqueous  bank  pro- 
tection    111,2212 

Outlet,  improvement  of i,  383;  in,  1878 

Pass  a  Loutre,  closing  crevasse  in i,  382 ;  in,  1877 

Pass  a  Loutre,  constructing  sill  across i,383;  in,  1878 

Passes  of  J  d  redge  boats  for i ,  383 ;  in,  1878 

Plaquemme  Bayou,  La. ,  construction  of  lock i,  387;  in,  1890 

Pokegama  Falls,  Minn.,  construction  of  reservoir  clam i,  444;  in,  2309 

Pokegama  Falls,  Minn.,  operating  and  cai-e  of  reservoir  dam i,  445;  in,  2322 

Pokegama  Falls,  Minn.,  survey  of  flowage  lines  of  reFervoir i,  451 

Reelfoot  levee  district  (Hickman,  Ky.,  to  Slough  Landing,  Tenn.),  ex- 
amination and  survey i,434;  in,  2155, 2158 

Reservoir  dams  at  headwaters,  construction  of i,  444;  in,  2309 

Reservoir  dams  at  headwaters,   examination  of  Long  Prairie  River, 
Minn.,  and  its  sources i,451;  in,2361 


Digitized  by  VjOOQIC 


80  IVBXX. 

MiflsiflBippi  Biver— Oontinned.  

Beeervoir  dains  at  headwaten,  opemtiiiff  and  caiB i»445;  in,2822 

Beeervoir  dams  at  headwaters,  survey  of  flowage  lines i,451 

St  Louis  Harbor,  Mo.,  discharge  measurements .' m,2199 

St  Louis  Harbor,  Mo.,  improvement  of i)438;  m,2196 

St  Paul,  Minn.,  gauang  at i,449;  ni,2340 

St  Paul,  Minn.,  to  Minneapolis,  improvement  from.. i|443;  in,2208 

St  Paul,  Minn. ,  to  Missouri  River,  improvement  from i,  44^  m,  2238 

Sandy  Lake  dam  to  Brainerd,  Minn.,  survey  from i»^l;  m,2343 

Slough   Landing,   Tenn.,  to  Hickman,   Ky.,  examination  and  sur- 
vey  1,434;  in,2166,2158 

Snag  and  dredge  boats  above  Missouri  Biver,  operation  of i,  440;  m,  2231 

Snags  and  wrecks  below  Missouri  Biver,  removal  of i,  434;  in,  2166 

South  Pass,  maintenance  of  channel  by  representatives  of  James  B. 

Eads 1,118,379;  in,1866 

South  Pass,  maintenance  of  channel  by  United  States i,  386;  m,  1881 

Southwest  Pass,  project  for  improvement  of i,  383, 384;  in,  1878 

Vicksbunr  Haroor,  Miss.,  improvement  of i»421;  in,  2052 

Vidalia,  La.  f9«e  Mississippi  Biver  Commission) I9857;  S.,3,32 

Water-level  ooservations  at  St  Louis,  Mo m,  2199 

Water-level  observations  at  St  Paul,  Minn i,449;  iu,2340 

Water-level  observations  on,  including  tributaries  .  i,  425;  ni.  2072;  S.,  8, 45, 126 
Waterway  to  Lake  Michigan,  examination  for,  with  plan  ana  estimate 

(act of  1900) 1,534;  iv,3058 

Waterway  to  Lake  Michigan,  survey  for  (act  of  1899) i,  534;  iv,  3048 

Wrecks,  etc.,  above  Missouri  Biver,  removal  of 1,440;  in,2231 

Wrecks!  etc,  below  Missouri  Biver,  removal  of i»434;  in,2166 

Mississippi  Biver  Commission I9657;  S.,3,32 

Mississippi  Sound,  Miss.: 

Defenses  of 1,6,28,836 

Improvement  of  channel  from  Gulfport  to  Ship  Island  Harbor. .  i,  374;  in,  1846 

Improvement  of  Horn  Island  Harbor 1,371;  ni,1842 

Improvement  of  Ship  Island  Pass i,374;  in,  1848 

Missouri  Junction,  111.,  bridge  across  Easkaskia  Biver i,667 

Missouri  Biver: 

Examination  of  Sioux  Biver,  S.  Dak.,  for  reservoir  dam i,458;  in,  2395 

Improvement  from  Stubbe  Ferrv,  Mont,  to  Sioux  City,  Iowa...  i,  452;  m,  2373 

Improvement,  surveys,  etc.,  below  Sioux  City,  Iowa i,658;  S., 365, 382 

Plan  and  estimate  for  rectification  of,  at  St  Joseph,  Mo i,  452;  ni,  2367 

Snagging  upper  river i|457;  in,2391 

MissounBiver Commission 1,668;  S.,365,382 

Mobile  County,  Ala.,  bridge  across  Dog  Biver  in .- 1,666 

Mobile  Harbor  and  Biver,  Ala.: 

Defenses  of : 1,6,28,836 

Examination  and  survey  of  bar  below  Fort  Morgan i,  378;  m,  1854, 1856 

Improvement  of  harbor i,364;  ni,1810 

Bemoval  of  wreck  in  river i,378;  m,1853 

Moccasin  Biver  (Contentnia  Creek),  N.  C,  improvement  of i,  301;  n,  1488 

Mokelumne  Biver,  Cal.,  improvement  of i,607;  iv,8419 

Monmouth  Coimty,  N.  J,,  bridge  of ii.883 

Mononsahela  Biver,  W.  Va.  and  Pa. : 

Bridge  at  South  Tenth  street,  Pittsburg,  Pa 1,662 

Bridge  between  Port  Vue  and  Jefferson,  Pa i,  661 

Construction  of  locks  and  dams  between  Morgantown  and  Fairmont 

W.  Va 1,477;  iv,2679 

Improvement  at  Locks  Nos.  3  and  6 i)478;  iv,2683 

Improvement  of  Pittsburg  Harbor i,480;  iv,2697 

Operating  and  care  of  locks  and  dams i»479;  iv,2686 

Monroe,  Fort,  Va.: 

Defenses  of  Hampton  Boads 1,6,23,802 

Bemoval  of  wreck  off i,298;  ii,1462 

Monroe  Harbor,  Mich.,  improvement  of i,571;  iv,3215 

Monuments: 

ToSergt.  Cliarles  Floyd i,687;  v,3827 

Washington  Monument,  District  of  Columbia i,  675;  v,  3689 

Moodus  and  East  Hampton  Bailway  Company,  bridge  of i,  662 

A/oorc,  ITarry  (scow) ,  removal  of  wreck  of- i,272;  n,  1391 
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l£omnOuial,Tex.: 

Improvement  of  (aee  Galveston  ship  channel) i»404;  m,  1083 

Operating  and  care i>405;  in,  1937 

Morgan  Ck>mit7,  Ohio,  bridseof i,666 

Morgan,  Fort,  Mobile  Harbor,  Ala.,  examination  and  survey  of  bar  be- 
low  1,378;  ra,  1864, 1856 

Mortar  batteries i,6,7,37 

Moeqnito  Creek  Oanal,  S.  0.  (tee  Santee  River) i,316;  n,1587 

Moond  City,  111.,  prevention  of  MissisBippi  River  from  breaking  into  Cache 

River  at i,438;  ra,2198 

Moondsville,  Wis.,  bridge  across  Fox  River  at i,664 

Mount  Desert,  Bar  Harbor,  Me.,  construction  of  break wat€r i,  122;  ii,  991 

Mount  Hope  Bay.  MasEU,  improvement  of  Fall  River  Harbor i,  169;  ii,  1134 

Mount  Pleasant  snore.  C&iarleeton,  S.  Cm.  improvement  at: i,  820;  n,  1598 

Mud  Lake,  Chicago,  111.,  bridge  across  West  Fork  of  South  Branch,  Chicago 

River,  at i,663 

Mud  Lake,  La.  (««  Mermentau  River) i,392;  in,  1901 

Mud  River,  Ga^  improvement  of  waterway  via i,332;  ii,1653 

Mud  River,  8.  0.  (<e6  Savannah-Beaufort cnannel) i,324;  n,1628 

Murderkni  River,  Del.,  improvement  of i,254;  n,  1342 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care i,  466;  lu,  2440 

Muskegon  Harbor  and  River,  Mich. : 

Examination  of .  with  plan  and  estimate i,553;  iv,3131 

Improvement  of i,545;  iv,3103 

Muskinffum  County,  Ohio: 

Bridge  of,  across  Muskingum  River,  at  Zanesville  ( ''  Y "  Bridge) i,  659 

Bri^  of,  across  Muskingum  River  Canal,  at  Zanesville i,  667 

Muskinffum  River,  Ohio: 

Bridge  above  Lowell i,660 

Bridge  at  McConnelsville  and  Malta i,  666 

Bridge  at  Zanesville,  across  canal i,  667 

Bridge  at  Zanesville  ("Y"  Bridge) i,659 

Improvement  of i,  486 ;  iv,  27 14 

Operating  and  care  of  locks  and  dams i,  485;  iv,  2714 

Mystic  River,  Conn.,  improvement  of i>178;  ii,1162 

Mystic  River,  Mass. : 

Improvement  of i,151;  n,1077 

Improvement  of,  below  mouth  of  Island  End  River i,  152;  n,  1078 

»•• 

NanduaCreek^  Va.,  improvement  of i,295;  n,1454 

Nansemond  River,  Va.,  improvement  of i,293;  ii,1450 

Nantiooke  River,  Del.  and  Md.,  improvement  of i,  269;  ii,  1384 

Nantucket,  MaaL,  construction  of  harbor  of  refuge i»161;  n,1112 

Napa  River,  Cal.,  improvement  of i,609;  iv,3428 

Narragansett  Bay,  R.  I.: 

Defenses  of 1,6,16,735 

Examination  and  survey  of  Ohio  Reef  (Ledge).. i>175;  ii,  1154,1156 

Improvement  of i>167;  n,  1129 

Narra^piagus  River,  Me.,  improvement  of i»121;  ii,989 

Nashville,  Tenn.: 

Improvement  of  Cumberland  River  above '9  462;  in,2411 

Improvement  of  Cumberland  River  below i,  461;  ni,  2407 

Natalbany  River,  La.  («e«Tickfaw) i,380;  in,  1873 

Natchez  Harbor,  Miss,  (see  Mississippi  River  Commission ) i,  657;  S. ,  3, 32 

Nauset  Harbor,  Mass.,  removal  of  wreck i,159;  ii,1091 

Navesink  River,  N.  J.  (•««  Shrewsbury) i,221;  n,1243 

Navigable  waters.    See  Bridses,  Rivers  and  harbors,  and  Wrecks. 

Navy  Department,  bridge  of,  between  Portsmouth  Navy- Yard,  N.  H.,  and 

Eittery,  Me i,664 

Neches  River, Tex. .improvement of  mouth i,396;  ra,1907 

Negro  Cut,  Indian  Kiver  Inlet,  Fla.,  improvement  of i,  339;  n,  1742 

Neuse  River,  N.  C. : 

Improvement  of i,302;  n,1492 

Improvement  of  waterway  between  Newbem  and  Beaufort i,  303;  n,  1493 

Neville  Island,  Ohio  River,  Pa. ,  bridge  across  back  channel  at i,  661 
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Newark  Bay,  N.  J.: 

Harbor  lines i,118,  n,1276 

Improvement  of  Staten  Island-New  Jersey  channel i,  215;  ii,  1233 

Removal  of  wreck  near  Comer  Stake  light i,223;  n,1247 

Newark  Plank  Road  Company,  bridge  of 1,666 

New  Bedford  Harbor,  Mass. : 

Bridge  across  Acushnet  River  to  Fish  Island «..      i,665 

Defenses  of i,  6, 16, 735 

Improvement  of i,  163 ;  ii,  1119 

Newbem,  N.  C: 

Examination  and  survey  of  Trent  River  at  and  above i,  310;  ii,  1545, 1550 

Improvement  of  Nense  River i,302;  n,1492 

Improvement  of  Trent  River i,302;  u,1490 

Improvement  of  waterway  to  Beaufort,  N.  0 i,303;  ii,1493 

Newburvport  Harbor^  Mass.,  unprovement  of i,138;  n,1043 

Newfields,  N.  H.,  bridge  of  town  of i,668 

New  Haven  Harbor,  Conn. : 

Construction  of  breakwaters i|183;  n,1173 

Improvement  of ,  by  drednng i,  182;  n,1170 

New  Jersey,  bridge  across  Hudson  River  between  Fifty-ninth  and  Sixtieth 

streets.  New  York  City,  and i,659 

New  Jersey-Staten  Island  channel: 

Harbor  lines  in  Arthur  Kill i|118;  n,1279 

Improvement  of i|215;  n,  1233 

Removal  of  wreck  near  Corner  Stake  light iy223;  ii,  1247 

New  London  Harbor,  Conn: 

Defenses  of i,  17, 747 

Improvement  of  (««e  Thames  River) i»178;  ii,  1163 

Newmarket,  N.  H.,bndffe  across  Exeter  River i,668 

New  Meadows  River,  Ale.,  bridge  across i,669 

New  Orleans  and  Northwestern  Railway  Company,  bridge  of i,  660 

New  Orleans  Harbor,  La.: 

Defenses  of 1,6,80,842 

Improvement  of  (see  Mississippi  River  CommisBion) i,  657;  S. ,  3, 32 

Newport  Harbor,  K  I. : 

Defenses  of i,  16, 735 

Improvement  of i|170;  n,  1136 

Newport  River,  N.  C. : 

improvement  of  Beaufort  Harbor i,304;  n,1495 

Improvement  of  waterway  between  Beaufort  and  New  River  ....  i,  304;  n,  1496 
Improvement  of  waterway  between  Newbem  and  Beaufort i,  303;  n,  1493 

New  River,  N.C: 

Improvement  of i,305;  n,1497 

Improvement  of  waterway  to  Beaufort,  N.  0 i,304;  ii,1496 

New  Shoreham,  Block  Island.  R.  I. : 

Construction  of  harbor  01  refuge i,172;  n,1141 

Improvement  of  Great  Salt  Pond i|I74;  ii,1144 

Newtown  Creek,  N.  Y.: 

Bridge  between  Vernon  and  Manhattan  avenues.  New  York  City i,  667 

Improvement  of , i,207;  u,1216 

New  Wnatcom,  Wash. ,  bridge  across  Whatcom  Creek  Waterway  at i,  663 

New  York  and  New  Jersey  Bridge  Company,  bridge  of 1,659 

New  York  Connecting  Railroad  Company: 

Bridge  of,  across  East  River  at  Hell  Gate,  near  Astoria i,  664 

Bridge  of,  across  Little  Hell  Gate  and  Bronx  Kills i,665 

New  YoA  Harbor,  N.  Y.: 

Ambrose  Channel,  improvement  of if  224;  ii,1285 

Arthur  Kill,  harbor  lines i,  118;  ii,1279 

Arthur  Kill,  improvement  of    (see  Staten    Island-New  Jersey  chan- 
nel)   1,215;  11,1233 

Astoria,  bridge  across  East  River  at  Hell  Gate,  near i,664 

Bay  Riage  Channel,  improvement  of i|226;  ii,1291 

Bayside  Channel,  improvement  of i,224;  n,  1285 

Blackwells  Island,  bridge  across  East  River  at i,665 

Bronx  Kills,  bridge  across i,665 

Bronx  River,  bridge  at  Westchester  avenue i,664 

Bronx  River,  harlwr  lines i,  118;  ii,  1266 
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New  York  Harbor^  N.  Y.— Continued. 

Bronx  River,  improvement  of. i,201;  ii,1203 

Buttermilk  Channel,  examination  and  survey i,  229;  ii,  1299, 1303 

Buttermilk  Channel,  improvement  of i,226;  ii,129l 

Buttermilk  Channel,  removal  of  wreck i,  229;  ii,  1299 

College  Poinl^  East  River,  harbor  lines i|119;  ii,1305 

Commnnipaw  Channel,  removal  of  wreck  in i,  223;  ii,  1247 

Comer  Stake  light,  Newark  Bay,  removal  of  wreck  near i,  223;  ii,  1247 

Defenses  of 1,6,19,767,917 

£a8t  (Ambrose)  Channel,  improvement  of i»224;  ii,1286 

East  River,  bridge  at  Blackwells  Island,  from  60th  street  to  Long  Island 

City. 1,665 

East  River,  bridge  at  Hell  Gate,  near  Astoria i,664 

East  River,  bridge  at  Little  Hell  Gate  and  Bronx  Kills i,665 

East  River,  harbor  lines  at  College  Point i,  119;  n,  1305 

East  River,  improvement  of i,  205 ;  ii,  1 2 1 1 

East  River,  improvement  of  Wallabout  Channel i,  208;  ii,  121 8 

East  River,  removal  of  wreck  off  Greenpoint i,  223;  ii,  !248 

Ellis  Island,  removal  of  wrecks  near i,  223;  ii,  1248 

Flushing  Bay,  improvement  of i,  204;  n,  1210 

FortTotten,  poet  of i,38,927 

Gedney  Channel,  improvement  of i,  224;  ii,  1285 

Governors  Island,  enlaisement  of i,  228;  u,  12^)8 

Growanus  Bay  and  Canal,  improvement  of i,  226;  n,  1291 

Gowanus  Creek  Channel,  improvement  of i,  227;  ii,  1296 

Greenpoint,  N.  Y.,  removal  of  wreck  off i,  223;  ii,  1248 

Guttenbere,  N.  J.,  harbor  lines i,118;  ii,1273 

Harlem  River,  bridge  between  146th  and  149th8treets i,663 

Harlem  River,  improvement  of i,  206;  n,  1214 

Hell  Gate,  East  River,  bridge  at,  near  Astoria i,  664 

Hell  Gate,  East  River,  improvement  of i,  206;  n,  1211 

Hudson  River,  bridge  acroes,  between  59th  and  60th  streets i,  659 

Hudson  River,  harbor  lines  at  Guttenbeig,  N.  J i,  118;  ii,  1273 

Imjprovement  of i,224;  ii,  1285 

Kill  van  Kull  (see  Staten  Island-New  Jersey  channeH i,  216;  ii,  1233 

Lemon  Creek  (see  Staten  Island-New  Jersey  channel) i,  215;  u,  1233 

Little  Hell  Gate,  bridce  across i,665 

Long  Island  City,  bridge  across  East  River  to  60th  street i,665 

Main  Ship  Channel,  improvement  of i,224;  ii,  1285 

Narrows  to  the  sea,  improvement  from i,224;  n,1285 

Newark  Bay,  improvement  of  Staten  Island-New  Jersey  channel  i,  215;  n,  1233 

Newark  Bay,  removal  of  wreck  near  Comer  Stake  light i,  223;  ii,  1247 

New  Jersey-Staten  Island  channel,  harbor  lines  in  Arthur  Kill. . .  i,  118;  ii,  1279 

New  Jersey-Staten  Island  channel,  improvement  of i,  215;  ii,  1233 

New  Jersey-Staten  Island  channel,  removal  of  wreck i,  223;  ii,  1247 

Newtown  Creek,  bridge  across i,  667 

Newtown  Creek,  improvement  of i,  207;  ii,  1216 

Red  Hook  Channel,  improvement  of i,226;  n,1291 

Sandy  Hook,  N.  J.,  removal  of  wreck  at i,  229;  ii,  1299 

Spuyten  Duyvil  Creek  («e  Harlem  River) i,206;  n,1214 

Staten  Island-New  Jersey  channel,  harbor  lines  in  Arthur  Kill. . .  i,  1 18;  ii,  1279 

Staten  Island-New  Jersey  channel,  improvement  of i,  215 ;  n,  1 233 

Staten  Island-New  Jersey  channel,  removal  of  wreck i,  223;  ii,  1247 

Staten  Island  Sound  (Arthur  Kill),  harbor  lines i,  118;  ii,  1279 

Staten  Island  Sound  (Arthur  Kill),  improvement  of  {see  Staten  Island- 
New  Jersey  channel)  1,215;  11,1233 

Supervision  of i,656;  v,3607 

Totten,  Fort,  poet  of i,  38, 927 

Wallabout  Channel, improvement  of i,208;  ii,12l8 

Willets  Point 1,38,41,42,927 

Nia£|ara  River,  N.  Y. : 

Buffalo  Harbor,  improvement  of i,  587;  iv,  3305 

Erie  Basin  and  Black  Rock  Harbor,  examination  and  survey  of  Lake 

Erie  entrance i,592;  ]v,3342,3345 

Erie  Basin  and  Black  Rock  Harbor,  harbor  lines i,119;  iv,3349 

Erie    Basin    and    Black    Rock    Harbor,    improvement    of    Buffalo 
entrance... i,589;  xv,8824 

BNG  1901 8 
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Niagara  River,  N.  Y. — Continued. 

North  Tonawanda  to  Lake  Erie,  including  Tonawanda  Harbor,  improve- 
ment from 1,590;  iv,3335 

Surveys  (see  Northern  and  Northwestern  Lakes) i,  677;  v,  3761 

Tonawanda  to  Port  Day,  improvement  from i,  591;  iv,  3340 

Nicollet  Island,  Mississippi  River,  Minn.,  bridges  at i,  667 

Nilee  Ferry,  Little  Tennessee  River,  Tenn. ,  bridge  near i,  668 

Nisbet,  \V.  F.  (steamboat),  removal  of  wreck  of i,  47.S;  rv,  2646 

Nomini  Creek,  Va.,  improvement  of i,  279;  ii,  1409 

Nooksak  River,  Wash.  (»e«  Puget  Sound) i,645;  v,3581 

Norfolk  Harbor,  Va. : 

Defenses  of  Hampton  Roads ii  6, 23, 802 

Examination   and    plan   and   estimate   for   improvement  a^t  Pinner 

Point 1,299;  ii,  1463, 1466 

Lnprovement  of,  and  its  approaches i,  292;  n,  1447 

Improvement    of    waterway    to    Albemarle    Sound,    via    Currituck 

Sound 1,297;  n,1457 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River i,296;  n,1455 

Improvement  of  Western  Branch,  Elizabeth  River i,  293;  n,  1449 

NorrUy  I.  W.  (schooner),  removal  of  wreck  of i,263;  ii,1352 

North  Branch,  Chicago  River,  111.: 

Bridge  across,  at  Clybourn  place,  Chicago i,  663 

Bridge  across  canal  at  Division  street,  Chicago,  construction  of i,  666 

Bridge  across  canal  at  Division  street,  Chicago,  reconstruction  of i,  662 

Bridge  across  canal  at  Goose  Island,  Cherry  street,  Chicago i,  665 

Improvement  of i,  529;  rv,  2992 

North  Carolina,  defenses  of  coast  of : !>  6, 24, 812, 921 

North  Carolina  Cut,  N.  C,  improvement  of  waterway  yia i,  297;  n,  1457 

Northeast  Branch,  Cape  Fear  River,  N.  C,  improvement  of i,  306;  n,  1500 

Northern  and  Northwestern  Lakes: 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich i,  566;  rv,  3173 

Defenses  of i,  32, 854 

Engineering  methods  used  at  harbors  on  Lake  Erie  west  of  Erie,  Pa rv,  3213 

Improvement  of  channels  in  waters  connecting i,  563;  iv,  3157 

Notes  on  rock  found  in  vicinity  of  Duluth,  Minn rv,  2883 

Surveys  and  charts 1,677,681;  v,3761 

Water  levels i,681;  v,3776 

Waterways  to  Atlantic  Ocean,  disbursements  for  examinations  and  sur- 
veys        1,118 

North  Fork,  Skagit  River,  Wash.  (»«  Puget  Sound) i,646;  v,3681 

North  Hero  Island,  Lake  Champlain,  Vt,  improvement  of  channel  between 

South  Hero  Island  and i,  146 

North  Landing  River,  Va.  and  N.  C,  improvement  of  waterway  via..  i,297;  ii,  1457 

North  Point  Creek,  Patapsco  River,  Md.,  removiJ  of  wreck i,  272;  ii,  1390 

North  (Tolomato)  River,  Fla.  (see  St  Augustine  Harbor) i,  338;  ii,  1741 

North  River,  N.  Y.    &e  Hudson  River  and  New  York  Harbor. 

North  River,  N.  C,  improvement  of  waterway  via i,  297;  n,  1457 

North  River,  Wash.  («ce  Willapa  River) i,641;  v,3577 

North  Tonawanda,  N.  Y.  («ee  Tonawanda) i,590;  iv,3335 

Norwalk  Harbor,  Conn.,  improvement  of i,  191;  ii,  1181 

Norwich  Harbor,  Conn,  (see  Thames  River) i»178;  ii,  1163 

Noxubee  River,  Miss.,  improvement  of i,370;  in,1840 

O. 

Oak  Greek,  Wis.  (Me  South  Milwaukee  Harbor) 1,523;  IY,2942 

Oakland  Harbor,  Cal. : 

Defenses  of  San  Francisco 1,6,33,860 

Examination  and  survey i,613;  iv,3434,3445 

Improvement  of i,605;  rv,3413 

Obion  River,  Tenn. : 

Bridge  near  Lanes  Ferry i,667 

Improvement  of i,458;  in,2403 

Occoquan  Creek,  Va.,  improvement  of i|278;  n,1407 

Ocmuigee  River,  Ga.,  improvement  of i,330;  n,1646 

Oconee  River,  Ga.,  improvement  of i,  329;  n,  1644 
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Oconto  Harbor,  Wis.,  impioyement  of i,516;  iv,2910 

Ocraooke  Inlet,  N.  C: 

Examination  and  sorvey  of  waterway  from  South  Mills  to  and  includ- 
ing   i,2W,309;  n,1511 

Improvement  of i,  299 ;  n,  1484 

Odessa  Landinffj  Appoquinimink  River,  Del.,  removal  of  wreck i,263;  n,  1352 

Office  of  the  Chief  of  Enffineers,  officers  on  duty  in i,d88 

Offdensbuiv  Harbor,  N.  Y.,  improvement  of i,698;  iv,3374 

Ohio   Beef  (Ledge),    Narragansett  Bay,    R.  I.,    examination  and   sur- 
vey   1,176;  n,  1164, 1166 

Ohio  River: 

Allegheny  City,  Pa., harbor  lines i|119;  iv,2709 

Bridge  at  Bellaire,  Ohio,  and  Benwood,  W.  Va i,660 

Bridge  at  Ironton,  Ohio,  and  Ashland,  Ky i,  660 

Bridge  at  Neville  Island,  Pa.,  across  back  diannel •. i,  661 

Bridge  at  Parkersburg,  W.  Va i,664 

Bridge  of  Ohio  River  Bridge  and  Ferry  Company  between  Williams- 
town,  W.  Va.,  and  Marietta,  Ohio '. i,660 

Bridge  of  WilliamstoMm  and  Marietta  Bridse  and  Transportation  Com- 
pany between  Williamstown,  W.  Va.,  and  Marietta,  Ohio i,  661 

Davis  Island  dam.  Pa.,  operating  and  care i,  473;  iv,  2657 

Falls  at  Louisville,  Ky..  improvement  of i,  496;  iv,  2783 

Gauging  (««  MissisBdppi  River) i,425;  iij,2072;  S.,  8, 46, 126 

Improvement  by  open-channel  work i,  470;  iv,  2597 

Indiana  Chute,  Louisville,  Ey.,  improvement  of i,  496;  iv,  2783 

Louisville  and  Portland  Canal,  enlargement  of i,  496;  r^,  2783 

Louisville  and  Portland  Canal,  operating  and  care i,  499;  iv,  2791 

Louisville  and  Portland  Canal,  removal  of  wreck i,  505;  iv,  2816 

Marietta,  Ohio,  to  the  Big  Miami,  survey  from i,  472;  iv,  2608 

Maysville,  Ky.,  examination  and  survey  for  harbor  of  refuge  (ice  har- 
bor} at 1,477;  IV,  2670, 2676 

Movable  dams,  construction  of i,  474;  iv,  2661 

Pittsburg  Harbor,  harbor  lines  at  Allegheny  City i,  119;  rv,  2709 

Pittsburg  Harbor,  improvement  of i,  480;  iv,  2697 

Sand  Island,  Ky.,  examination  relative  to  purchase  of i,  506;  iv,  2817 

Snag  boat,  operation  of i,473;  iv,2646 

Wreck  in  Louisville  and  Portland  Canal,  removal  of i,  605;  iv,  2816 

Wrecks,  removal  of  certain i|473;  iv,2646 

Ohio  River  Bridjfe  and  Ferry  Company,  bridee  of i,660 

Oil  City,  Pa. ,  bridge  across  Allegheny  River  Between  Fran k lin  and i,  663 

Oil  City,  Rouseville  and  Franklm  Railroad  Company,  bridge  of i,  663 

Oil  City  Station  Railway  Company,  bridge  of i,663 

Okanogan  River,  Wash.,  improvement  of i,  662;  v,  8690 

Okaw  (Kaskaskia)  River,  111.,  bridge  across i,  667 

Okechobee  Lake,  Fla.,  examination  and  survey  of  waterway  via i,  360 

Oklawaha  River,  Fla.,  improvement  of i,  338;  ii,  1740 

Old  Orchard  Shoal  light,  Karitan  Bay,  N.  J.,  removiJ  of  wreck  near  .  i,  223;  ii,  1247 
Old   Plantation   light-house,   Chesapeake   Bay,   Va.,    removal    of   wreck 

near i,298;  n,1462 

Old  Tampa  Bay,  Fla.  (tee  Tampa  Bay) i,  345;  m,  1756 

Olympia  Harbor,  Wasn.,  improvement  of i,  646;  v,  3682 

Ontario  Lake: 

See  alto  Northern  and  Northwestern  Lakes. 

Water  levels i,681;  v,3776 

Ontonagon  Harbor,  Mich.,  improvement  of i,  610;  iv,  2865 

Orange  Mills  Flats,  St  Johns  River,  Fla.,  improvement  at i,  336;  n,  1737 

Ordnance.    See  Fortifications. 
Osage  River,  Mo. : 

Estimate  of  cost  of  completing  Lock  and  Dam  No.  1,  at  Brenneckes 

Shoals 1,462;  ni,2369 

Improvement  by  Missouri  River  Commission i,  668;  S. ,  366, 382 

Oswegatchie  River,  N.  Y.  (jee  Ogdensburg  Harbor) i,698;  iv,3374 

Oswego  Harbor,  N.  Y.: 

Improvem  en t  of i,  696 ;  rv,  3365 

Water  levels i,681;  v,3776 

Otter  Creek,  Vt,  improvement  of i,  148;  n,  1054 

Otter  Tail  Lake  and  River,  Minn.,  survey  for  reservoir  dam i,  450;  iii,  2341 
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Ouachita  Biver,  Ark.  and  La.: 

Examination  of  Camden  Harbor,  Ark i,425;  in,2090 

Improvement  of i,415;  iii,2034 

P. 

Pa^n  RiYeryVa.,  examination  and  survey i,299;  11,1474,1477 

PalmbeacbL,  JFla.,  bridge  acroers  Lake  Worth i,667 

Pamlico  River,  N.  C. : 

Harbor  lines  at  Washington it  119;  n,1570 

Improvement  of i,301;  n,1487 

Pamlico  Sound,  N.  C. : 

Examination  and  survey  of  waterwav  via 1,209,309;  n,1511 

Improvement  t)f  waterway  to  Norfolk,  Va i,  296;  n,  1465 

Pamunxey  River,  Va.,  improvement  of i,  288;  n,  1421 

Parkersbuiv,  W.  Va.,  bridge  across  Ohio  River  at i,664 

Parks,  pubuc,  District  of  Columbia i,675;  v,3689 

Pascagoula  River,  Miss. : 

Improvement  above  mouth  of  Dog  River i|371;  in,  1840 

Improvement  below  mouth  of  Dog  River i,371;  ni,1842 

Pasquotank  River,  N.  C. : 

Examination  and  survey  of  waterway  via * 1,299,309;  n,  1511 

Improvement  of  watervray  via i,296;  n,1455 

Passaic  River,  N.  J.: 

BridgeacrosB 1,666 

I mpro vemen t  of i,  214;  n,  1231 

Pass  a  Lontre,  Mississippi  River,  La. : 

Closing  crevasse  in i,382;  in,1877 

Constructing  sill  across i,383;  m,1878 

Patapsco  River,  Md.: 

Defenses  of  Baltimore 1,6,22,784 

Estimate  of  cost  of  deepening  and  widening  channel  of  Curtis  Bay,  and  of 

main  ship  channel  of  Baltimore  Harbor  and i,  273;  ii,  1394 

Improvement  of,  and  channel  to  Baltimore i)264;  ii,1374 

Improvement  of  channel  to  Curtis  Bay 1.265;  ii,1379 

Improvement  of  harbor  at  southwest  Baltimore  (Spring  Garden)  i,  266;  ii,  1379 

Removal  of  wreck  in  Fort  McHenrv  Channel i,  272;  ii,  1S91 

Removal  of  wreck  in  North  Point  Creek i,  272;  ii,  1390 

Patchogue  River,  N.  Y. : 

Examination  and  survey i,223;  ii,  1249, 1255 

Improvement  of i|2l0;  ii,  1220 

Pawcatuck  River,  R.  I.  and  Conn.,  improvement  of i,  175;  u,  1159 

Pawpaw  River.  Mich. : 

Bridges  (5)  obstructing,  near  Benton  Harbor i,  668 

Improvement  of  («g«  St.  Joseph  Harbor) i,  537;  iv,  8079 

Pawtucket  Harbor  and  River,  R.  1.: 

Examination  of i,  175;  ii,1152 

Improvement  of i,  166;  ii,1127 

Peace  (i-eek,  Fla.,  unprovement  of i,343;  iii,1752 

Pearl  Harbor,  Hawaiian  Islands: 

Defensesof i,6 

Imj^rovement  of i,  612;  iv,  3433 

Pearl  River,  Miss. : 

Carthage  to  Jackson,  improvement  from i,376;  m,  1850 

Edinbui]g  to  Carthage,  improvement  from i,  377;  m^  1851 

Mouth,  improvement  of i,  375 ;  m,  1848 

Rockport,  improvement  below i,375;  m,  1849 

Pedee  rivers,  8.  0. : 

Examination  and  survey  of  Great  Pedee  between  Cheraw  and  the  Wil- 
mington, Columbia  and  Augusta  Railroad  bridge i,  324;  ii,  1607, 1614 

Improvementof  Great  Pedee i,312;  n,1578 

Improvement  of  Little  Pedee i,311;  a,  1576 

PeekskfllHarbor.N.Y.,  improvementof r,213;  n,1230 

Pender  County,  N.  C,  bridge  of i,661 

Pend  OreiUe  River,  Wash.,  improvementof i,653;  v.SSQl 

Pennsylvania  Railroad  Company,  bridge  of , i,  661 
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Penol^aoot  River,  Me.: 

Defenseeof 1,6,14,097,011 

Harbor  lines  at  BanKor i,  118;  ii,  1022 

Improvement  of i,  126;  ii,  997 

PeDBacola  Harbor,  Fla. : 

Defenses  of i,6, 27,832 

Harbor  lines i,119;  ni,1806 

Improvement  of i,  358;  in,  1781 

Pentwater  Habor,  Mich.,  improvement  of i»W7;  iv,3110 

Peqaonnock  River,  Conn,  {see  Bridgeport  Harbor) i,  186;  n,  1177 

Pere  Marquette  Lake,  Mich.  (m«  Ludington  Harbor) i,548;  iv,3112 

Pare  Marquette  Railroad  Company,  bridges  of i,668 

Petaluma  Creek,  Gal.,  improvement  of i,  610;  iv,  3429 

Petersburg,  Va. : 

Kxammation    and    survey    for    deflection    of    Appomattox    River 

at 1,299;  n.  1467,1471 

Improvement  of  Appomattox  River  at i)294;  n,1462 

Petoskey  Harbor,  Mich.,  improvement  of 1,663;  iv,3129 

Philadelphia,  Pa.: 

Bri<j^  across  Schuylkill  River  at  Grays  Ferry i,666 

Defenses  of  Delaware  River 1,6,21,37,770 

Improvement  of  Delaware  River  at i,230;  n,1310 

Improvement  of  Schuylkill  River  at i,233;  n,1319 

Removal  of  wrecks  in  Schuylkill  River i,262,263;  n,1350,1352 

Philadelphia  and  Chester  Railway  Company,  bridges  of — i,663 

Philadelphia,  Wilmington  and  Baltimore  Railroad  Company: 

Briagficif  across  Broad  Creek  River.  Del i,666 

Bridge  of ,  across  Schuylkill  River,  Pa i,666 

Philippines: 

Operations  of  Eneineer  Department  in  the i,  43, 975 

Report  upon  work  of  department  of  city  public  works  and  water  supply, 
Manila 1,683,684 

PkUUpe,  W.  K.  (steamer),  removal  of  wreck  of i,463;  ni,2417 

Pierre,  8.  Dak.,  improvement  of  Missouri  River  at i,  452, 454;  m,  2373, 2374 

Pierre,  Fort,  S.  Dak.,  improvement  of  Missouri  River  at . . .  i, 452, 454;  m,  2373, 2374 

Pigeon  Bayous,  La.,  improvement  of i,387;  m,1890 

Pike,  Albertstatue  of i,676;  v,3689 

Pike  Creek,  Wis.: 

Bridge  at  Kenosha i,667 

Improvement  of  Kenosha  Harbor i|624;  xv,2945 

Pineblim,  Ark.    See  Arkansas  River. 

Pine  Lake  and  River  (Charlevoix  County),  Mich.: 

Bridge  across  river  at  Charlevoix 1,665 

Bridge  across  South  Aim  of  lake i,666 

Improvement  of  faee  Charlevoix  Harbor) i,552;  iv,S126 

Pine  River  (St  Clair  County),  Mich.,  improvement  of i,  560;  iv,  3150 

Pine  River,  Minn. : 

Construction  of  reservoir  dam it 444;  ni,2309 

Operatinff  and  care  of  reservoir  dam i,445;  ui,2322 

Survey  of  flowage  lines  of  reservoir i,451 

Pineville,  La. ,  bridge  across  Red  River  between  Alexandria  and i,  659 

Pinner  Point,  Norfolk  Harbor,  Va.: 

Examination  and  plan  and  estimate  for  improvement  at i,  299;  n,  1463, 1466 

Improvement  at 1,292;  ii,1447 

Piscataqua  River,  Me.  and  N.  H. : 

Bridge  between  Portsmouth  Navy-Tard,  N.  H.,  and  Kittery,  Me i,664 

Defenses  of  Portsmouth,  N.  H 1,6,15,713 

Examination  and   survey   of  Hendersons   Point,  Portsmouth   Har- 
bor  1,149;  11,1057,1062 

Pittsburgh  and  Lake  Erie  Railroad  Company,  bridge  of i,661 

Pittsbuig  Harbor,  Pa. : 

Bridge  across  Allegheny  River  to  Allegheny  (Fort  Wayne  Bridge) i,  662 

Bridge  across  Mononganela  River  at  South  Tenth  street i,  662 

Construction  of  Herr  Island  lock  and  dam,  Allegheny  River i|482;  iv,2701 

Harbor  lines  at  Allegheny  City i,119;  iv,2709 

Improvement  of I i,480;  iv,2697 

Operating  and  care  of  Davis  Island  dam,  Ohio  River if473;  iv,2657 
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Pittabnrgh,  Cincinnati,  ChicaffO  and  St.  Louis  Railway  Company,  bridge  of.       i,663 

Pittebnrgh,  Fort  Wayne  and  Chicago  Railway,  bridge  of i,  662 

Plaquemine  Bayou,  La. : 

Bridge  acroas i,  668 

Improvement  of i,  387;  in,  1890 

Removal  of  water  hyacinths i,  395;  in,  1906 

Pleasant  Valley  Landing,  Hudson  River,  N.  J.,  harbor  lines  from  Bloomers 

to 1,118;  n,1270 

Plymouth  Harbor,  Mass.,  improvement  of i,  167;  ii,  1087 

Pneumatic  dynamite  batteries i,  10 

Pocomoke  River,  Md.,  improvement  of i,  271;  n,  1388 

Poinsett  Lake,  8.  Dak.  (««c  Sioux  River) i,  458;  m,  2395 

Point  Judith  Harbor  and  Pond,  R.  I. : 

Construction  of  harbor  of  refuge i|171;  n,1138 

Improvement  of  ]^nd  entrance i»172;  ii,1140 

Pok^ama  Falls,  Mississippi  River,  Minn.: 

(instruction  of  reservoir  dam i,  444;  m,  2309 

Operating  and  care  of  reservoir  dam i,  445;  in,  2322 

Survey  of  flowa^  lines  of  reservoir i,451 

Pollock  Rip  lieht-ship,  Mass.,  removal  of  wrecks  near i,  174;  n,  1147 

Polloksville,  S.  C,  examination  and  survey  of  Trent  River  above  and 

below 1,310;  n,  1545, 1550 

Ponchatoula River,  La.  («e«Tickfaw) i, 380;  m,  1873 

Ponsett  (Poinsett)  Lake,  S.  Dak.  (see  Sioux  River) i,  458;  ni,  2395 

Porcupine  Island,  Bar  Harbor,  Me.,  construction  of  breakwater if  122;  u,991 

Portage  Lake  and  River,  Houghton  County,  Mich. : 

Bridge  between  Houghton  and  Hancock i,664 

Waterway  via 1,511,512:  iv,2867 

Portage  Lake,    Manistee   County,    Mich.,    improvement   of    harbor   oi 

refuge i,550;  rv,3119 

PortMe  River,  Ohio  (w«  Port  Clinton  Harbor) i,573;  iv,3227 

Port  Chester  Harbor,  N.  T. : 

Harbor  lines i,118;  n,1261 

Improvement  of i,  198;  n,  1198 

Removal  of  wreck  off i,223;  n,1246 

Port  Clinton  Harbor,  Ohio,  improvement  of i,  573;  rv,  3227 

Port  Day.  N.  Y.  («j€  Niagara  River) i,591;  iv,3340 

Port  Harford,  Cal.  (««  San  Luis  Obispo) i,602;  iv,3401 

Port  Huron,  Mich. ,  improvement  of  Black  River  at i,  559;  iv,  3148 

Port  Jefferson  Harbor,  N.  T.,  improvement  of i,202;  u,1206 

Portland,  Ey.: 

Enlargement  of  Louisville  and  Portland  Canal i,496;  iv,2783 

Operating  and  care  of  Louisville  and  Portland  Canal i,  499;  rv,  2791 

Removal  of  wreck  in  Louisville  and  Portland  Canal i,  505;  iv,  2816 

Portland,  Me. : 

Bridge  of  Boston  and  Maine  Railroad  Company  obstructing  Fore  River.       i,  668 

Bric^  {Tukeys)  obstructing  Back  Cove i,668 

Bridge  (Vaugnan)  obstructing  Fore  River 1,608 

Defenses  of 1,6,7,14,697,698,911 

Examination  and  survey  for  removal  of  Witch  Rock i,  133;  ii,  1009, 1015 

Harbor  lines i,118;  ii,1027 

Improvement  of  harbor i>131;  n,1006 

Portlana,  Oreg.: 

Improvement  of  Willamette  River  above i,  631;  v,  3550 

Iinprovement  of  Willamette  River  below i,  633;  v,  3557 

Porto  Rico: 

Defenses  of i,  6, 36, 909 

Reconnaissances  and  explorations  in i, 683, 684;  v,3799 

Removal  of  wreck  in  San  Juan  Harbor i,  657;  v,  3635 

Port  Ro^  (Beaufort)  River,  S.  C. : 

Defenses  of  Port  Royal  Sound i,  6, 26, 816 

Improvement  of i,323;  n,  1604 

Improvement  of  waterway  between  Beaufort,  S.  C,  and  Savannah  (see 

Savannah) i,324;  n,1628 

Removal  of  sunken  logs  in  waterway  between  Beaufort,  S.  C,  and 

Charleston 1 i,324;  ii,1628 

Port  Royal  Sound, 8. C, defenses  of 1,6,25,816 
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Portsmouth  Harbor,  N.  H. : 

Bridge  between  Kittery,  Me.,  and  the  navy-yard i,  6G4 

Defenses  of 1,6,15,713 

Examination  and  survey  of  Hendersons  Point i,  149;  ii,  1057, 1062 

Port  Tampa,  Fla.  («e«  Tampa  Bay) i,345;  ni,1756 

Port  Vue,  Pa.,  bridge  across  Monongahela  River  between  Jefferson  and i,  661 

Port  Washington  Harbor,  Wis.,  improvement  of i,  621;  iv,  2934 

Position  finders,  range  and i,  10, 37 

Post  of  Fort  Totten,N.Y i,  38, 927 

Potomac  (dredge),  removal  of  wreck  of,  in  Delaware  Breakwater  Har- 
bor, Del 1,263;  11,1351 

Potomac  (steamboat),  removal  of  wreck  of,  in  Ohio  River i,  473;  iv,  2646 

Potomac  Park,  Washmgton,  D.  C i,  676;  v,  3689 

Potomac  River: 

See  aUo  Washington,  D.  C. 

Aqueduct  Bridge,  Washington,  D.  C,  repair  of i,  669;  v,  3637 

Defenses  of  Washington,  D.C i,  6, 23, 791 

Highway  bridge  at  Washington,  D.  0. ,  plans,  etc. ,  for i,  1 1 9 

Improvement  at  Washington,  D.  C i,  273;  ii,  1 3t)9 

Improyement  below  Washington,  D.  C i,  276;  ii,  1405 

Long  Bridge,  at  Washington,  D.  C,  rebuilding  of i,  275;  ii,  1 399 

Memorial  Bridgej  Washmgton ,  I ).  C i,  670;  v,  :>(>  \ 8 

Powow  River,  Mass.,  improvement  of i,  140;  ii,  1046 

Preble,  Fort,  Portland  Harbor,  Me. : 

Defenses  at 1,6,697,911 

Tests  of  results  of  firing  mortars  at i,  7 

Preliminary  examinations  of  rivers  and  harbors,  estimate  of  appropriation 

for 1,656 

President  Roads,  Boston,  Mass.    See  Boston. 

Princeton,  Wis.,  bridge  across  Fox  River  at i,  663 

Princeton  and  Northwestern  Railway  Company,  bridge  of i,  663 

Printing  Office,  Government,  Washmffton,  D.  *C. : 

Construction  of  building  for  use  of i,  685;  v,  3801 

Telegraph  line i,676;  v,3689 

Providence  Harbor  and  River,  R.  I. : 

Improvement  of i,  167;  ii,  1129 

Removal  of  Green  Jacket  Shoal i,  168;  ii,1132 

Provincetown  Harbor,  Mass.,  improvement  of ii  157;  ii,  1089 

Public  buildings  and  grounds.  District  of  Columbia i,  675;  v,  3689 

Puget  Sound,  Wash. : 

Defenses  of i,  6, 35, 901 

Improyement  of,  and  tributaries i,  645;  v,  8581 

Improyement  of  waterway  to  lakes  Union  and  Washington i,646;  y,  3583 

Pultneyville  Harbor,  N.  Y. ,  improvement  of i,  594;  ly,  3359 

Punta  Gorda,  Fla.  (««e  Charlotte  Harbor) i,343;  iii,1752 

Purification  of  water  supply  of  Washington,  D.  C i,  674;  v,  3680 

Puyallup  River.  Wash. : 

Bridge  at  Tacoma i,  (>(J6 

Examination  and  survey  of  Tacoma  Harbor i,  655;  v,  3593, 3r)9.3 

Improyement  of  (mc  Puget  Sound) •  i,645;  v,3581 

Q. 

Quantico  Creek,  Va.,  examination  of i,292;  ii^l440 

Queen  Anne's  Railroad  Company,  bridge  of i,  665 

C^ueenstown  Harbor,  Md..  improvement  of i,  2(>(>;  ii,  1380 

Quinnipiac  Riyer,  Conn,  (see  New  Haven  Harbor) i,  182;  ii,  1170 

B. 

Racine  Harbor,  Wis.,  improvement  of i,523;  iy,2942 

Railway,  boat,  Columbia  River,  Oreg,  and  Wash i,  625;  v,  3491 

Raisin  Kiver,  Mich,  {see  Monroe  Harbor] i,  571 ;  iv,  3215 

Ranald  (steamship),  removal  of  wreck  of i,  263;  ii,  1353 

Raucocas  River,  N.  J.: 

Improvement  of i,  238;  ii,  1327 

Removal  of  wreck  above  Bridgeboro i,  262;  ii,  1351 
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Range  and  position  finders i,10,37 

Bansomy  B.  P,  (canal  boat) ,  removal  of  wreck  of i,  228;  ii,  1248 

Kappahannock  Kiver,  Va.,  improvement  of - i,  282;  n,  1411 

Baritan  Bay  and  River,  N.  J. : 

Improvement  of  bay i,218;  ii,12S8 

Improvemient  of  Keyport  Harbor i,220;  n,  1241 

Improvement  of  river i,  217;  n,  1236 

Improvement  of  Shoal  Harbor i,220;  n,1242 

Removal  of  wreck  near  Old  Orchard  Shoallight i,223;  ii,1247 

Reconnaissances  and  explorations,  military i,683;  v,3799 

Red  Hook  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  226;  n,  1291 

Red  Lake,  Minn. : 

Improvement  of  (Me  Red  River  of  the  North) i|447;  ni,23S5 

Survey  for  reservoir  dam i,450;  iii,2340 

Red  Lake  River,  Minn. : 

Improvement  of  (<ee  Red  River  of  the  North) i,447;  ni,2835 

Survey  for  reservoir  dam  at  outlet  of  Red  Lake i,450;  ni,2340 

Red  River,  La.,  Ark.,  Tex.,  and  Ind.  T.: 

Bridge  between  Alexandria  and  Pineville,  La i,  659* 

Examination  from  Shrevejport,  La.,  to  Denison,  Tex i,  425;  in,  2073 

Gauging  (Me  Mississippi  River) i»425;  m,2072;  S., 8, 45, 126 

Improvement  of i,412;  in,  2025 

Rectification  of  mouth  by  Mississippi  River  Commission i,  657;  8.,  3, 32 

Red  River  of  the  North,  Minn,  and  N.  Dak.: 

Improvement  of i,447;  ni,2335 

Survey  of  Otter  Tail  Lake  and  River  for  reservoir  dam  to  improve  navi- 
gation on  1,450;  m,2341 

Survey  of  Red  Lake  and  Red  Lake  River  for  reservoir  dam  to  improve 
navigation  on i,450;  in,2340 

Reelfoot  levee  district,  Mississippi  River  (Hickman,  Ky.,  to  Sluugh  Landing, 

Tenn.),  examination  and  survey i|434;  in,2155,2158 

Rensselaer  and  Sarat<>ea  Railroad,  bridg^of ^      i,r' 

Reservations,  public,  iHstrict  of  Columbia i,675;  y,r^ 

Reservoirs: 

Big  Sioux  River, S. Dak., examination  for i,458;  in,2 

Big  Stone  Lake,  Minn,  and  S.  Dak.,  survey  for i,  450;  in,  2342 

Kampeska  Lake,  S.  Dak.,  examination  for  {see  Sioux  River) !>  4-'  8;  in,  2395 

Lon^  Prairie  River,  Minn.,  and  its  sources,  examination  for*. i,  451;  in,  2361 

Mississippi  River,  headwaters  oL  construction  of i,  444;  ni,  2309 

Mississippi  River,  headwaters  of,  operating  and  care i,  445;  m,  2322 

Mississiwi  River,  headwaters  of,  survey  of  fiowage  lines i,  451 

Otter  Tail  Lake  and  River,  Minn.,  survey  for i,  450;  in,  2341 

Poinsett  Lake,  S.  Dak.,  examination  for  (tee  Sioux  River) i,  458;  ni,  2395 

Red  Lake  and  Red  Lake  River,  Minn.,  survey  for i,  450;  in,  2340 

Sioux  River.  S. Dak.,  examination  for i,458;  in,2395 

Traverse  Lake,  Minn,  and  S. Dak., survey  for i,450;  iii,2342 

Washington  Aqueduct  D.C 1,671,673,674;  v,  3651, 8666,3680 

Revetments,  application  of  the  road  scraper  and  fioating  derrick  to  grading 

river  banks  to  receive in,2225 

Rhode  Island, 'defenses  of  southeast  coast  of 1,6,16,735 

Riverdale,  111.,  bridge  across  Little  Calumet  River  at i,664 

Rivers  and  harbors: 

See  aUo  En^neering  methods. 

Appropriation  for  examinations,  surveys,  etc,  for  1902-3,  estimate  of. . .      i,  656 

Appropriations  for  improvements  for  1902-3,  estimates  of i,  1 18 

Appropriations  for  operations  during  the  past  year i,  1 1 7 

Bridges 1,659,661,667 

Expendi tures  d  urin^  the  past  vear i,118 

Harbor  lines,  establishment  ot i,  118 

Status  of  works "1,118 

Riverton,  N.  J.,  remoinBd  of  wrecks  in  Delaware  River  below i,  262;  n,  1361 

Riverview,  Fla.,  bridge  across  Alafia  River  at 1,664 

Roach,  Wm,  H.  (schooner),  removal  of  wreck  of i,272;  ii,1390 

Roads: 

Fort  Washakie,  Wyo.,  to  Buffalo  Fork,  Snake  River i,686;  y,3823 

Scrapers,  application  of,  to  grading  river  banks  to  receive  revetments. .  in,  2225 
YeUowstone National  Park i,682;  v,3777 
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Koanoke  River,  N.  0.,  improvement  of i,298;  n,1461 

Jiobinsofif  Laura  (schooner),  removal  of  wreck  of i»174;  n,  1147 

Kobinsons  Hole,  Vineyard  Sound,  Mass.,  removal  of  wreck  near i,  174;  ii,  1147 

Rock  found  in  vicinity  of  Duluth,  Minn.,  notes  on iv,2883 

Rockhaven,  N.  Dak.,  loe  harbor  in'MiflSOuri  River  at i,  452, 456;  ni,  2373, 2377 

Rockland  Harbor,  Me.,  improvement  of i»128;  n,1000 

Rockport,  Mass.,  constraction  of  harbor  of  refuge  in  Sandy  Bay i»  141;  n,  1048 

Rock  River,  111.: 

Construction  of  canal  around i,532;  rv,3014 

Examination  for  lock  and  dam  at  feeder i,  534;  iv,  3066 

Operatinff  and  care  of  canal  around i,442;  in,  2291 

Rod  float,  full  depth,  method  of  dischai^  measurement,  illustration  of  the. .  iii,  2199 

Romerly  Mursh,  Ga.,  improvement  of  waterway  via i,  332;  ii,  1653 

Rondout  Harbor,  N.  Y.,  improvement  of i,213;  ii,  1228 

Root  River,  Wis.  (««  Racine  Harbor) i,523;  iv,2942 

Rouge  River,  Mich. : 

Bridge  at  Dix  avenue i,664 

Improvementof i,562;  r7,3155 

RouffhKiver,  Ey.: 

Improvementof i,504;  iv,2814 

Operating  and  care  of  lock  and  dam i,  504;  iv,  2815 

Round  Lake,  Mich,  (see  Charlevoix  Harbor) i,552;  iv,3126 

jRover  (steamer),  wreck  of  (eee  Yazoo  River) i,420;  in,2048 

Rumsey,  £y.,  Lock  No.  2,  Green  River i,502,503;  iv,2805,2806 

S. 

Sabine  Lake,  Tarn,  and  Biver,  Tex. : 

Defenses  of  i  6  30  842 

Effects  of  storm  of  Septemb^^  1900,  at  Sabine  Pass i,  402;  in,  1919 

Examiuation  and  plan  and  estmnate  for  improvement  of  pass,  i,  401 ;  in,  1915, 1918 

Improvement  of  mouth  of  river  and  of  channel  through  l&ke i»  396;  in,  1907 

Improvement  of  river i,  397 ;  in,  1908 

Improvement  of  Sabine  Pass  Harbor i,  398;  in,  1910 

Saco  River,  Me.,  improvement  of i,  133;  n,  1036 

Sacramento  River,  Cal. : 

Bridge  at  Tehama i,666 

Improvement  of ,  including  report  of  Board i,608;  iv,3420,3423 

Improvement  of,  by  California  Debris  Commission i,  656;  v,  3625 

Sag  Bay.  N.  Y.,  bridge  across  inlet  connecting  Sag  Harbor  CJove  and i,  f 

Sag  Harbor  Cove,  N.  Y. ,  bridge  across  inlet  connecting  Sag  Bay  and i,  ( 

Saginaw  River,  Mich.,  improvementof i,555;  iv,r 

St  Augustine  Harbor,  Fla.: 

Defenses  of i,  26, 825 

Improvement  of i,  838;  n,  1741 

St  Clair  County,  Mich.,  bridge  across  Belle  River  in i,  666 

St  Clair  River  and  St  Clair  Flats  Canal,  Mich.: 

Examination  and  survey  of  canal i>571;  iv,3208,8206 

Improvementof i,568;  iv,3188 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  563;  iv,  8157 

Operating  and  care  of  canal i,568;  iv,3189 

Removal  of  wreck  in  the  rapids i,570;  iv,3198 

Surveys  {see  Northern  and  Northwestern  Lakes) i,  677;  v,  3761 

St  Croix  Lake  and  River,  Wis.  and  Minn.,  improvement  of i, 446;  m,  2329 

St.  Croix  River,  Me.,  rei)air  of  piers  below  Calais i,120 

St.  Francis  River,  Ark.,  improvement  of if  432;  in,2126 

St  Geoige  Sound,  Fla.    i>ee  Carrabelle  Bar  and  Harbor. 

St.  Johns  River,  Fla. : 

Defenses  of 1,6,26,825 

Improvement  between  Jacksonville  and  the  ocean i,  335;  u,  1733 

Improvement  between  Jacksonville  and  P^datka,  including  Orange  Mills 

Flats 1,336;  n,1737 

Improvement  of  Volusia  Bar i,337;  n,1739 

Removal  of  water  hyacinths i,341;  n,  1746 

St  Jones  River,  Del.,  improvementof i,256;  n,1343 

St  Joseph  Harbor,  Mich.: 

Bridge  across  St  Joseph  River i,660 

Improvementof i,537;  IT,3079 
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St  Joseph  Harbor,  Mo.: 

Improvement  by  Missouri  River  GommisBion i,  658;  8.,  365,  l 

Plui  and  estimate  for  rectification  of  Missouri  River  at i,  452;  lu,  2< 

St  Joseph  River,  Mich.: 

Bridge  at  St  Joseph i,660 

Improvement  of i,638;  iv,3083 

St  Ldstwrenoe  Power  Company's  canal  {see  Grass  and  St  Lawrence  riv- 
ers)  1,599;  IV,  3377, 8389 

St  lAwrenoe  Biver,  N.  Y.: 

Gape  Vincent  Harbor,  improvement  of i,597;  iv,8370 

Examination  and  survey  at  Long  Sault  Island i,  599;  iv,  3389, 3391 

Qgdensburg  Harbor,  improvement  of i,698;  iv,3374 

(^ensburg  to  foot  of  Lake  Ontario,  removal  of  shoals i,  597;  iv,  3373 

Surveys  {see  NorthOTi  and  Northwestern  Lakes) ..-;.---  -^ i,  677;  v,  3761 

«,.     .   ^  .,         ^  y,  or"" 


St  Louis  and  Southern  Illinois  Railway  Company,  bridge  of i,667 

St.  Louis  Bay  and  River,  Minn,  and  Wis.  {see  Dmuth  Harbor) i,  507;  rv,  2828 

St  Louis  Harbor,  Mo.: 

Discharge  measurements in,  2199 

Improvement  of i>438;  m,2198 

St  Marys  River  and  St  Marys  Falls  Canal,  Mich. : 

Commercial  statistics i,  665 ;  rv,  3173 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  563;  iv,  3157 

Improvement  of  Hay  Lake  Channel i,567;  rv,3185 

Improvement  of  river  at  the  ftills i,564;  iv,3161 

Operating  and  care  of  canal i,565;  iv,3173 

Preliminary  report  on  survey,  including  Hay  Lake  Channel i,  570;  iv,  3200 

Surveys  {see  Northern  and  Northwestern  Lakes) i,  677;  v,  3761 

St  Paul,  Minn.,  gauging  Mississippi  River  at i,449;  ni,2340 

St  Peters  (Minnesota)  Kiver,  Minn. : 

Improvement  of i,447;  ni,2334 

Survey  of  Big  Stone  and  Traverse  lakes  for  reservoir  dams  to  imi)rove 
naviflitionon i,450;  ni,2342 

Sakonnet  Habor,  Point,  and  River,  R.  I.: 

Examination  and  survey  of  rocks  in  harbor i,  175;  ii,  1148, 1150 

Increasing  width  and  depth  of  draw  openine  in  Stone  Bridge i,  165;  u,  1124 

Rebuilding  and  extending  breakwater  at  SaEonnet  Point i,  166;  n,  1126 

Salmon  Bay,  Wash.,  improvement  of  waterway  via i,  646;  v,  3583 

Salmon  Creek, N.  y.  («e«  Pultneyville Harbor) i,594;  iv,3369 

Salmon  River,  Conn.,  bridge  below  Leesville,  East  Haddam i,  662 

Sampit  River^.  C.  (m«  Georgetown  Harbor) i>314;  n,1581 

San  Antonio  Estuaiy,  Cal.    See  Oakland  Harbor. 

Sand  batteries^  emergency 1,8 

Sandbeach,  Mich. : 

Improvement  of  harbor  of  refuge i,  567 ;  rv,  3144 

Water  levels i,681;  v,3776 

San  Diego  Harbor,  Cal. : 

Defenses  of i,6,33,  856,922 

Improvement  of i,  599;  rv,  3395 

Sand  Island.  Ohio  River,  Ky.,  examination  relative  to  purchase  of i,  505;  rv,  2817 

Sandusky  Harbor,  Ohio: 

Engmeering  methods  used  in  improvement  of iv,3213 

Examination  and  survey i,  585;  rv,  3270, 3275 

Improvement  of i,  574;  iv,  3230 

Removal  of  wreck i,584;  rv,3269 

Sandy  Bay,  Mass.,  construction  of  hari)or  of  refuge i,  141;  n,  1048 

Sandy  Hook, N.  J., removal  of  wreck  at i,229;  n,1299 

Sandy  Lake,  Minn. : 

Construction  of  reservoir  dam 1,444;  ni,2309 

Operating  and  care  of  reservoir  dam i,  446;  in,  2322 

San  Francisco  Bay  and  Harbor,  Cal. : 

Defenses  of i,  6, 33, 860 

Examination  and  survey  of  Oakland  Harbor i,  613;  rv,  8434, 3445 

Harbor  lines i,119;  iv,3460 

Improvement  of  Oakland  Harl)or i,  605;  iv,  3413 

Removal  of  Arch  and  Shag  rocks i,  604;  iv,  341 1 

Removal  of  wreck  in  bay i,  613;  rv,  3434 

Sanitary  District  of  Chicago,  111. : 
See  also  Chicago  Drainage  Canal. 
Bridges  of,  across  Chicago  River i,  662 
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San  Jacinto  River, Tex.: 

Improvement  of  {see  Galveston  ship  channel) i,  404;  in,  1933 

Removal  of  wreck  of  tug  Kate if  411 ;  iir,  1959 

San  Joaquin  County,  Cal. : 

Bridge  of,  across  Burns  Cut-off,  San  Joaquin  River i,  664 

Bridge  of,  across  San  Joaquin  River  at  Brandts  Ferry i,  661 

Bridge  of,  across  San  Joaquin  River  at  Durhams  Ferry i,  664 

San  Joaquin  River,  Cal. : 

Bridge  at  Brandts  Ferry i,  661 

Bridge  across  Bums  Cut-off i,  664 

Bridge  at  Durhams  Ferry i,  664 

Bridge  at  Hills  Ferry i,666 

Examination  above'  mouth  of  Stanislaus  River  for  closure  of  certain 

sloughs 1,613;  iv,34M 

Exammation  and  survey  from  Antioch,  through  Suisun  Bay,  to  Karquines 

Strait 1,613;  iv,3449,3452 

Improvement  of i,  606;  iv,  3416 

Improvement  of,  by  California  Debris  Commissio?^ i,  656;  v,  3625 

San  Juan  Harbor,  Porto  Rico: 

Defenaeeof , i,  6, 36, 909 

Removal  of  wreck i,  657;  v,  3035 

Pan  Leandro  Bay,  Cal.    See  Oakland  Harbor. 

8an  Luis  Obispo  Harbor.  Cal.,  improvement  of i,  602;  iv,  3401 

San  Pedro  Bay  and  Haroor,  Cal. : 

Construction  of  deep-water  harbor i,  600;  iv,  3397 

Improvement  of  Wilmington  inner  harbor i,  601 ;  iv,  3399 

Santee  River,  S.  C,  improvement  of i,  316;  n,  1587 

Sarasota  Bay,  Fla.,  improvement  of i,  344;  iii,  1753 

Stitaneila  (barge),  removal  of  wreck  of i,  223;  ii,  1247 

Saugatuck      Harbor,      Mich.,       imprownu'iit      of      Kalamazoo      River 

at 1,540,541;  iv,  3087, 3090 

Saugatuck  River,  Conn.,  improvement  of .• i,  189;  ii,  1180 

Saugerties  Harbor,  N.  Y.,  improvement  of i,  211;  ii,  1227 

Saiigus  River,  Ma.ss. : 

Examination  and  survey  of  Lynn  Harbor i,  159;  ii,  1092, 1093 

Improvement  of  Lynn  Harbor i,  150;  ii,  1075 

Sauk  River,  Wis.  {see  Port  Washington  Harbor) i,  521;  iv,  2934 

Sault  Ste.  Marie,  Mich. : 
See  also  St.  Marys  River. 

Commerce  passing  canals  at i,  505,  iv,  3173 

Water  levels i,681;  v,3776 

Sausal  Creek,  Cal.    See  Oakland  Harbor. 

Savannah,  Ga.,  engineer  district,  engineering  methods  used  in  the ii,  1660 

Savannah  Harbor  and  River,  Ga. : 

Defenses  of 1,6,26,821 

Engineering  methods  used  in  improvement  of ii,  1660 

Examination    and    plan    and    estimate    for    improvement    of     har- 
bor   1,334;  11,1719,1723 

Harbor  lines  at  Savannah i,  119 ;  h,  1 730 

Improvement  of  harbor i,  324;  ii,  1628 

Improvement  of  river  above  Augusta i,327;  n,1636 

Improvement  of  river  between  Augusta  and  Savannah i,  326;  n,  1634 

Improvement  of  waterway  to  Beaufort,  S.  C i,  324;  ii,  1628 

Improvement  of  waterway  to  Fernandina,  Fla i,  ;W2;  ii,  1653 

Removal  of  wrecks i ,  :534 ;  ii,  1 660 

Sayville,  N.  Y.,  improvement  of  Browns  Creek i,  209;  ii,  1219 

Schuylkill  River,  Pa.: 

Bridge  at  Grays  Ferry,  Philadelphia i,665 

Improvement  of i,233;  ii,  1319 

Removal  of  wrecks 1,262,263;  ii,  1350, 1352 

Scituate  Harbor,  Mass.,  improvement  of i,  166;  ii,  1086 

Scrapers,  road,  application  of,  to  grading  river  banks  to  receive  revetments. .  iii,  2225 

Scuppemonff  River,  N.  C,  examination  and  nurvey i,  309;  ii,  1541, 1543 

Seaori^ht,  W.  J.: 

Bridge  across  Shrewsbury  River  at i,  663 

Harbor  lines  in  Shrewsbury  River  at i,  118;  ii,  1282 

Removal  of  wreck  in  Atlantic  Ocean  off i,  223;  ii,  1247 

Seabrook  Beach,  Me. ,  bridge  across  Hampton  River i,  666 

Seacoast  defenses.    Su  Fortifications. 
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Searchlights i,  13,37 

Seattle,  Wash.,  waterway  from  Paget  Sound  to  Lake  Washington i,  646;  v,  3583 

Seattle  and  International  Railway  Company,  bridge  of w...      i,667 

Seattle  and  Montana  Railroad  Company,  bridge  of. i,  663 

Seawalls i,ll,37 

Sebewaing  River.  Mich.^  improvement  of i,  557;  iv,  3142 

Secretary  Creek  (Warwick  Kiver),  Md.,  improvement  of i,  268;  n,  1383 

Seekonk  (Fawtacket)  River,  R.  L: 

Examination  of i,176;  n,1152 

Improvement  of i,  166;  n,  1 127 

Selma,  Ala.,  bridge  across  Alabama  River  at 1,665 

Service  of  officers  of  the  Corps  of  Engineers  in  the  field,  with  troops,  and  as 

officers  of  TJ.  S.  volunteers,  since  April,  1898 i,45 

Severn  River,  Md.,  harbor  lines  at  Annapolis i»119;  n,1396 

Sewells  Bridge,  across  York  River,  Me , i,667 

Shag  Rocks,  San  Francisco  Harbor,  Cal.,  removal  of i,  604;  iv,  3411 

Shaws  Cove,  New  London,  Conn,  (see  Thames  River) i,  178;  n,  1163 

Sheboygan  Harbor,  Wis.,  miprovement of i|521;  iv,2931 

Sherman,  General,  statue  of i,676;  v,d689 

Shilshole  Bay.  Wash.,  improvement  of  waterway  via i,  646;  v,  3583 

Ship  Island  Harbor  and  Fass,  Miss. : 

Improvement  of  channel  to  Gulfport i|374;  ni,.1846 

Improvement  of  pass i,  374 ;  m,  1848 

Ship  John  light,  Delaware  Bay,  removal  of  wreck i,  263;  n,  1350 

Shoal  Harbor,  N.  J.^  improvement  of i,220;  n,1242 

Shoalwater  Bay  ( Willapa  Harbor),  Wash.,  improvemeDt  of i, 641;  v,  3577 

Shovelful  ligiit-ship,  Mass.,  removal  of  wreck  near i|174;  ii,1147 

Shreveport,  La. : 

Examination  of  Red  River  to  Denison,  Tex i»425;  m,2073 

Improvement  of  waterway  to  Jefferson,  Tex.  {eee  Cypress  Bayou) .  i,  414;  m,  2033 
ShrewsDury  River,  N.  J.: 

Bridge  at  Seabright i,663 

Harbor  lines  at  Seabright i,118;  n,1282 

Improvement  of i>221;  n,  1243 

RemovaJ  of  wreck  opposite  Island  Beach.  1 i,  223;  n,  1247 

Sinepuxent  Bay,  Md.,  improvement  of  waterway  via i,  260;  n,  1348 

iSitn«r,  David  (schooner),  removal  of  wreck  of it  174;  11,1147 

Sioux  City,  Iowa: 

Construction  of  ice  harbor  in  Big  Sioux  River i,  456;  in,  2373, 2377 

Examination  of  Big  Sioux  River  for  reservoir  dam i,458;  ni,2395 

Improvement  of  Missouri  River  at  and  above i,  452, 455;  ni,  2373, 2376 

Monument  to  Serot  Charles  Floyd  near i,687;  v,8827 

Snagging  Upper  Missouri  River i|457;  m,2391 

Sioux  River,  8.  JDak. : 

Construction  of  ice  harbor  at  Sioux  City i,456;  ni,237S,2377 

Examination  for  reservoir  dam i,458;  iii,2385 

Sites  for  fortifications i,  12,37 

Siuslaw  River,  Oreg.,  improvement  of  mouth i,  619;  v,  3478 

Six-mile  Island,  Aflegheny  River,  Fa.,  construction  of  lock  and  dam.  x,  482;  iv,  2701 

Skagit  River,  Wash.  (y«  Puget  Sound) i,  645;  v,  3581 

Skiddaway  Narrows,  Ga.,  examination  of i|335;  11,1728 

Slack-water  systems.    See  Canals  and  Waterways. 
Smyrna  River,  Del. : 

Examination  and  survey i,263;  n,  1361,1368 

Improvement  of i»252,  n,1340 

Removal  of  wreck i,263;  n,1352 

Snag  boats: 

For  works  in  Florida i,342;  n,1749 

For  works  on  Texas  coast i,408;  in,l»50 

Snake  River,  Idaho,  Greg.,  and  Wash.: 

Examination  and  survey  from  head  of  navigation  to  mouth,  i,  629;  v,  3525, 8529 

Improvement  up  to  Asotin,  Waah i,623;  v,3489 

Road  from  Buffalo  Fork  to  Fort  Washakie,  Wyo i,686;  v,3823 

Snohomish  River,  Wash. : 

Improvement  of  Everett  Harbor i,648;  v,3587 

Improvement  of  («ce  Puget  Sound) i,645;  v,358I 

Snoqualmie  River,  Wash,  (see  Puget  Sound) i,  645;  v,  3581 

Soda  Lakes,  La.  (see Cypress  Bayou) i,414;  ni,2038 
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South  Ann,  Mich.,  bridge  of  town  of i,666 

South  Arm  of  Pine  Lake,  Mich.,  bridge  across i,  666 

South  Atlantic  States,  removal  of  water  hyacinths  from  Florida  waters.  i,341;  ii,1746 
South  Branch,  Chicago  River,  III. : 

Bridge  across  West  Fork  at  Mud  Lake,  Chicago i,663 

Improvement  of i,629;  iv,2992 

Waterway  from  Mississippi  River  to  Lake  Michigan,  via,  examination 

for,  with  plan  and  estimate  (act  of  1900) i,634;  iv,3058 

Waterway  from  Mississippi  River  to  Lake  Michigan,  via,  survey  for  (act 

of  1899) 1,634;  iv,3048 

South  Caroliiuh  defenses  of  coast  of i,  6,25,816 

South  Chicago,  111.  (we Calumet  Harbor) i,529;  iv,2995 

Southern  Branch  Drawbridge  Company,  bridge  of i,  665 

Southern  Branch,  Elizabeth  River,  Va. : 

Bridge  across i,  665 

Improvement  of  Norfolk  Harbor  and  its  approaches i,  292;  ii,  1447 

Improvement    of    waterway    to    Albemarle    Sound,    via    Currituck 

Sound 1,297;  n,1457 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquo- 
tank River 1,296;  11,1455 

Southern  P&cific  Company,  bridge  of : i,  666 

Southern  Railway  Company: 

Bridge  of 1,662 

Examination  and  plan  and  estimate  for  improvement  of  Norfolk  Harbor 

at  pier  of i,299;  ii,  1463, 1466 

South  Fork  of  South  Branch,  Chicago  River,  111.,  improvement  of . . .  i,  529;  iv,  2992 

South  Haven  Harbor,  Mich.,  improvement  of i,  538;  iv,  3084 

South  Hero  Island,  Lake  Champlain,  Vt,  improvement  of  channel  between 

North  Hero  Island  and i,  146 

South  Mills,  N.C.: 

Examination  and  survey  of  waterway  to  and  including  Ocracoke  and 

Beaufort  inlets 1,299,309;  ii,1511 

Improvement  of  waterway  via i,  296;  n,  1455 

South  Milwaukee  Harbor,  Wis. ,  improvement  of i,  523;  iv,  2942 

South  Norwalk,  Conn.  («e«Norwalk) i,191;  ii,1181 

South  Pass,  Mississippi  River,  La. : 

Maintenance  of  channel  by  representatives  of  James  B.  Eads.  i,  118, 379;  iii,  1865 

Maintenance  of  channel  b}r  United  States i,  385;  m,  1881 

Southport,  N.  C,  harbor  lines  in  Cape  Fear  River  at i,  119;  u,  1572 

South  River,  N.  J.,  improvement  of i,  217;  n,  1237 

Southwest  Pass,  Mississippi  River.  La. ,  projectfor  improvement  of .  i,  383, 384 ;  m,  1878 
Springdale,  Pa.,  construction  of  lock  and  dam  in  Allegheny  River...  i,  482;  iv, 2701 

Spring  Garden,  Baltimore,  Md.,  improvement  of  harbor  at i,  266;  n,  1379 

Springwells  Township,  Mich.,  bridge  of,  across  Rouge  River i,  664 

Spuyten  Duyvil  Creek,  N.  Y.  («e«  Harlem  River) i,  206;  ii,  1214 

Squan  (Manasquan)  River,  N.  J.,  improvement  of i,  222;  n,  1245 

Stage  Harbor,  Mass. : 

Improvement  of  Chatham  Harbor i,  158;  ii,  1090 

Removal  of  wreck  on  Hardings  Beach i,  174;  ii,  1147 

Stamford  Harbor,  Conn.,  improvement  of i,  194;  ii,  1184 

Stanislaus  County,  (il.,  Dri<lgeof i,666 

Staten  Island-New  Jersey  channel: 

Harbor  lines  in  Arthur  Kill i,  118;  ii,  1279 

Improvement  of i,  215 ;  ii,  1233 

Removal  of  wreck  near  Comer  Stake  light i,  223;  ii,  1247 

Staten  Island  Sound  (Arthur  Kill),  N.  Y.  and  N.  J.: 

Harbor  lines i>118;  n,  1279 

Improvement  of  Staten  Island-New  Jersey  channel i,  215;  ii,  1233 

Statistics  of  commerce,  Sault  Ste.  Marie  canals,  Mich i,  565;  iv,  3173 

Statues,  Washington,  D.  C 1.676;  v,3689 

Statutes  of  Fifty-sixth  Congress,  second  session,  affecting  Corps  of  Engi- 
neers     v,8837 

Steamboats.    See  Dredge.  Snag,  and  Tug  boats,  and  Wrecks. 
Stilaguamish  River,  Waso. : 

.  ridge  near  Arl i ngton i,667 

Improvement  of  (see  Puget  Sound) i,  645;  v,  3581 

Still  Bluff,  N.  C,  bridge  across  Black  River  at i,66i 

Stillwater  Harbor,  Minn,  (see  St  Croix  River) i,  446;  ni,  ^ 
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Stockbridge  Landing,  Lake  Winnebago,  Wis.  (see  Fox  River) i,625;  iy,2953 

Stone  Bridge,  Sakonnet  River,  R.  I.,  increasing  width  and  depth  of  draw 

opening i,165;  n,1124 

Stonington,  Conn. ,  construction  of  harbor  of  refuge i,  177;  n,  1161 

Storm  of  September,  1900: 

Brazos  River,  Tex.,  damage  to  jetties h^^l  in,2022 

Gralve^ton,  Tex.,  damage  to  fortifications i,  32, 850 

Galvaston,  Tex.,  damage  to  jetties  and  main  ship  channel i,  412;  in,  2018 

Sabine  Pass,  Tex.,  daoiageat i,402;  in,  1919 

/Storm  (steamboat),  removal  of  wreck  of i,473;  iv,2646 

Stratham,  N.  H.,  bridge  across  Exeter  River  at 1,668 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. : 

Construction  of  harbor  of  refuge i,  518;  iv,  2922 

Examination  and  survey i|527;  iv,2970,2973 

Improvement  of i,517;  iv,2914 

Operating  and  care i,  518 ;  iv,  291 9 

Removal  of  wreck i,527;  iv,2970 

Subaqueous  bank  protection,  use  of  lumber  mattress  for ni,  2212 

Submarine  mines i,  5, 12, 38, 695 

Success  (sloop),  removal  of  wreck  of i,  223;  n,  1247 

Suffolk  County,  N.Y.,  bridge  of i,662 

Suisun  Bay,  Cal.,  examination  and  survey  of  San  Joaquin  River  from 

Antioch  to  Karquines  Strait,  through i,613;  iv,3449,3452 

Sullivan  Falls  Harbor,  Me.,  improvement  of i,  123;  n,992 

Sullivan  Island  shore,  Charleston,  S.  C,  improvement  at i,  320;  n,  1598 

Sullivan  River,  Me.,  improvement  of  Sullivan  Falls  Harbor i,  123;  n,  992 

Sulphur  River,  Ark.  and  Tex. : 

Bridge  across i,660 

Improvement  of(M«  Red  River) i>412;  ni,2025 

unken  craft.    See  Wrecks. 
Superior  Bay  and  Harbor,  Wis. : 

Improvement  of :  i,507;  iv,2828 

Notes  on  rock  found  in  vicinity  of  Duluth,  Minn iv,  2883 

Removal  of  wreck  in  Duluth  Harbor i|514;  iv,2883 

Superior  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich i,  565;  iv,  8173 

Improvement  and    operating   and  care  of   waterway  to    Keweenaw 

Bay 1,511,512;  iv,2867 

Notes  on  rock  found  in  vicinity  of  Duluth,  Minn iv,  2883 

Preliminary    report    on    survey  of    waters  connecting   Lake   Huron 

and 1,570;  iv,3200 

Water  levels i,681;  v,3776 

Surveys: 

In  military  divisions  and  departments i,  683;  v,  3799 

Northern  and  Northwestern  Lakes 1,677,681;  v,3761 

Of  rivers  and  harbors,  estimate  of  appropriation  for  ^ i,  656 

Of  waterways  between  Great  Lakes  and  Atlantic  Ocean,  disbursements 

for 1,118 

Susquehanna  River,  Md. : 

Examination  and  survey  of  rocks  near  entrance  to  Havre  de  Grace 

Harbor i,273;  ii,  1392, 1393 

Improvement  above  and  below  Havre  de  Grace i,  264;  n,  1374 

Suwanee  River,  Fla.,  improvement  of i, 349;  in,  1762 

Swinomish  Slough,  Wash.,  improvement  of i,  651;  v,  3589 

Synepuxent  Bay,  Md.,  improvement  of  waterway  via i,  260;  n,  1348 

T. 

Tacoma  Harbor,  Wash. : 

Bridge  across  Puyallup  River i,  666 

Examination  and  survey i,  655;  v,  3693, 3596 

Tallahatchie  River,  Miss. ,  improvement  of i,  422;  in,  2067 

Tampa  Bay  and  Harbor,  Fla. : 

Defenses  of 1,6,27,829 

Harbor  lines  in  Hillsboro  River  at  Tampa i,  119;  in,  1763 

Improvement  of  bav i,  345;  in,  1756 

Improvement  of  Hfilsboro  Bay  and  River i,  347;  in,  1758 

Tangier  Sound,  Md.,  removal  of  wreck  at  Deals  Island i,  272;  ii,  1390 
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Tar  River,  N.C.,  improvement  of i,301;  n,  1487 

TaantoQ  River,  Mass.: 

Improvement  of i,  164;  ii,  1122 

Improvement  of  Fall  River  Harbor i,  169;  ii,  1134 

Tchefuncte  River,  La.,  improvement  of i,379;  iii,  1872 

Teche  Bayou,  La. : 

Improvement  of i,  391;  iii,  1899 

Removal  of  water  hyacinths i,395;  in,  1906 

Technical  methods.    See  Engineering  methods. 

Tehama,  Cal.,  bridge  across  Sacramento  River i,666 

Telegraph  line,  Executive  Departments,  Washington,  D.  G i,  676;  y,  3689 

Tennessee  River: 

Chattanooga,  Tenn. ,  improvement  above i,  464;  iii,  2419, 2421 

Chattanooga,  Tenn.,  to  Kiverton,  Ala.,  improvement . .  i,  464,465;  iii,  2419, 2423 

Chattanooga,  Tenn.,  to  Riverton,  Ala.,  survey  from i,  470 

Decatur,  Ala. ,  bridge  at i,  662 

Gauging  (see  Mississippi  River) i,  426;  iii,  2072;  8. ,  8, 45, 1 26 

Muscle  Shoals  Canal,  Ala.,  operating  and  care i,  466;  iii,  2440 

Riverton,  Ala. ,  improvement  below 1 i,  464, 466;  in,  2419, 2428 

Tensas  River,  La.,  improvement  of i,419;  in,  2046 

Terraceia  Cutoff,  Fla.  (see  Manatee  River) i,  345;  in,  1755 

Texas,  dredge  and  snag  boat  for  works  on  coast  of i,  408;  in,  1950 

Texas  Cit^r,  Tex.,  deei>eniiig  channel  to  Galveston i,  403;  in,  1930 

Thames  River,  Conn.,  improvement  of i,  178;  n,  1163 

The  Board  of  Engineers i,  6, 691 

Thompson,  Frank  (barge),  removal  of  wreck  of i,  272;  ii,  1391 

Thoroughfare,  Inside,  Atlantic  City,  N.  J. ,  bridge  across i,  664 

Three-mile  Rapids,  Columbia  River,  Ores,  and  Wash.,  improvement  at.  i,  625;  y,  3491 

Thunder  Bay  Kiver,  Mich,  {see  Alpena  Harbor) i,  555;  iv,  3137 

Tickfaw  River,  La.,  improvement  of,  including  tributaries i,  380;  in,  1873 

Tillamook  Bav  and  Bar,  Oreg.,  improvement  of i,  622;  v,  3485 

Tiverton,  R.  I.,  alteration  of  Stone  Bridge  across  Sakonnet  River i,  165;  n,  1124 

Toledo  Harbor,  Ohio: 

Bridges  across  Maumee  River i,  667 

Engineering  methods  used  in  improvement  of iv,3213 

Improvement  of •- i,572;  iy,3218 

Tolomato  River,  Fla.(««8t  Augustine  Harbor) i,338;  n,1741 

Tombiffbee  River,  Ala.  and  Miss. : 

Columbus  to  Fulton,  Miss.,  improvement  from i,  369;  in,  1824, 1837 

DemopoUs,  Ala.,  below,  improvement  of i,  367;  in,  1824, 1835 

Demopolis,  Ala.,  to  Columbus,  Miss.,  improyement  from  . .  i,  368;  m,  1824, 1836 

Fulton  to  Walkers  Bridge,  Miss.,  improvement  from i,  370;  ni,  1824, 1839 

Mouth  of  Warrior  River,  just  below,  examination  and  survey  for  lock 

and  dam i,378;  ni,  1858, 1861 

Tonawanda  Harbor,  N.  Y.,  improvement  of i,  590;  iv,  3335 

Tongue  Point.  Columbia  River,  Ore^. ,  improvement  below i,  634;  v,  3565 

Tonnaffe,  SauJt Ste.  Marie canalB,  Midi i,565;  iy,3173 

Torpedoes 1,5,12,38,695 

Totten,  Fort,  N.  Y.,  poet  of i,38,927 

Town  Creek,  Brunswick  County,  N.  C,  improvement  of i,  308;  n,  1509 

Town  River,  Mass.,  improvement  of i|154;  n,1083 

Trail  Creek,  Ind.  (««e  Michigan  City  Harbor) i,534;  iv,3074 

Traverse  Lake,  Minn,  and  H.  Dak.,  survey  for  reservoir  dam i,  450;  m,  2342 

Trent  River,  N.  C: 

Examination  and  survey  between  Newbem  and  Trenton ...  i,  310;  n,  1545, 1550 

Improvement  of i,302;  n,  1490 

Trenton,  Mich,  (m^  Detroit  River) i,571;  iy,3208 

Trenton,  N.  J.,  bridge  across  Delaware  River  at i,661 

Trenton,  N.  C,  examination  and  survey  of  Trent  River  between  Newbem 

and 1,310;  ii,  1546, 1550 

Trinity  River,  Tex.: 

Examination  from  Dallas  to  Fort  Worth i,411;  in,  1970 

Improvement  of  {see  also  Brazos  River) i,  405, 408;  in,  1938, 1950 

Troops: 

Engineer,  distribution,  duties,  et&,of 1,39,41,42,943 

Engineer  equipment  of 1,37,38,943 

Service  of  engmeer  offioers  with,  since  April,  1898 i,45 
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Troy,  N.  Y.: 

BridgeacroflB  Hndson  Riverat i,669 

Harbor  lines  in  Hudson  River  at 1,118;  n,1268 

Tugboats: 

See  aUo  Wrecks. 

For  transfer  to  the  artillery i,38 

Tug  Fork,  Big  Sandy  River.  W.  Va.  and  Ky.: 

Final  report  on  survey  tor  locks  and  dams i,496;  iv,2750 

Improvement  of i,493;  iv,2742 

Tukeys  Bridge,  Portland,  Me.,  obstructing  Back  C5ove i,  668 

Tunnel.  Wasnington  Aqueduct,  D.  0.,  construction  of i,  673;  v,  3666 

Turners  Cut,  N.  C: 

Examination  and  survey  of  waterway  from  South  Mills  to  and  includ- 
ing Ocracoke  and  Beaufort  inlets,  via 1,299,309;  u,1511 

Improvement  of  waterway  via i,296;  n,1455 

Turrets i,7 

Turtle  River,  Ga.  (we  Brunswick  Harbor) i,331;  ii,1649 

Twelve-mile  Creek,  N.  Y.  (««  Wilson  Harbor) i,592;  rv,3353 

Twin  Rivers,  Wis.  (««  Two  Rivers  Harbor) i,520;  iv,2927 

Two  Harbors,  Minn. : 

Examination  and  survey  of  Burlington  Bay i,  614;  iv,  2889, 2897 

Improvement  of  A^te  Bay i,606;  iv,2824 

Two  Rivers  Harbor,  Wis.,  improvement  of i,520;  iv,2927 

Union  Bridge  Company,  bridge  of i,665 

Union  Lake,  Wash.,  improvement  of  waterway  via i,  646;  v,  3583 

Union  (lighter),  removal  of  wreck  of i,223;  ii,1248 

Union  River,  Me. ,  improvement  of ii  1 24 ;  ii,  993 

United  States  Engineer  School 1,38,42,937 

United  States  Navy  Department,  bridge  of,  between  Portsmouth  Navy-Yaid, 

N.  H.,  and  Kittery,  Me i,664 

United  States  volunteers,  service  of  officers  of  the  Corps  of  Engineers  as  offi- 
cers of,  since  April,  1898 i,45 

Urbana  Creek,  Va.,  improvement  of.. w i»283;  n,1414 

V. 

Vanland  Landing,  Yazoo  River,  Miss.,  removal  of  wreck i,  420;  m,  2048 

Vaughan  Bridge,  Portland,  Me.,  obstructing  Fore  River i,  668 

Vermilion  Bayou,  La.,  improvement  of  channel,  bay,  and  pai^ses i,  391;  ui,  1900 

Vermilion  Harbor,  Ohio,  maprovement  of it577;  iv,3239 

Vessels.    See  Dredee,  Snag,  and  Tug  boats,  and  Wrecks. 

VetTOy  Scarah  E.  (scnooner^,  removal  of  wreck  of i|272;  n,  1391 

Vicksburg  Harbor,  Miss.,  improvement  of i)421;  ni,2052 

Vidalia  Harbor,  La.  {see  Mississippi  River  Commission) i,  657;  8.,  3, 32 

Vinaihaven,  Me.,  improvement  of  Carvers  Harbor i,  129;  n,  1003 

Vineyard  Haven,  Mass. ,  improvement  of  harbor  at i,  162;  n,  1115 

Vineyard  Sound,  Mass.,  removal  of  wreck  near  Robinsons  Hole i,  174;  n,  1147 

Vining,  J.  P^etal.,  bridge  of i,666 

Volunteers,  U.  S.,  service  of  officers  of  Hie  Corps  of  Engineers  as  officers  of, 

since  April,  1898 i,45 

Volusia  Bar,  St  Johns  River,  Fla.,  improvement  of i,337;  xi,1739 

W. 

Wabash  River,  Ind.  and  III.: 

Improvement  above  Vincennes,  Ind 1,499,501;  iv,2801 

Improvement  below  Vinoennes,  Ind 1,499,500;  iv,2800 

Operating  and  care  of  Grand  Rapids  lock  and  dam i,  501 ;  iv,  2802 

Waccamaw  River,  N,  C.  and  S.  C^improvement  of i,  310;  n,  1573 

Wakefield,  Va..  wharf  at  Bridge  CIreet  Landing,  near i,  676;  v,  3689 

Walden  Slough,  San  Joaquin  River,  Oal.,  examination  for  closure  of.  i,  613;  iv,  3454 

Wallabout  Channel,  N.  Y.,  improvement  of i,208;  n,1218 

WappooCut,  S.  C,  improvement  of i,322;  n,1603 

Wareham  Harbor,  Mass.,  bridge acro^n  Weweanititt  River i,667 

War  maps ,  i,  683, 685;  v,3799 
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Warrior  River,  Ala.: 

Examination  and  snrvey  for  Locks  and  Dams  1,  2,  and  3,  below  Tusca- 
loosa  1,378;  ni,  1858, 1861 

Improvement  above  Tuscaloosa i,  366;  in,  1816 

Improvement  below  Tuscaloosa i,  366;  m,  1824 

Operating  and  care  of  locks  and  dams  above  Tuscaloosa i,  366;  ni,  1819 

Warroad  Harbor  and  River,  Miim«: 

Examination  of i,  451 ;  m,  2356 

Improvement  of  bar  at  mouth  of  river i,  440;  ni,  2339 

Warwick  River,  Md.,  improvement  of i,  268;  n,  1383 

Washakie,  Fort,  Wyo.,  road  to  BulEalo  Fork,  Snake  River i,  686;  v,  3823 

Washington,  D.C.: 

Aqueduct  Bridge,  repair  of i,669;  v,3637 

Aqueduct,  Dalecarlia Reservoir i,671;  v,3651 

Aqueduct,  filtration  plant i,674;  v,3680 

Aqueduct,  increasing  water  supply i,  673;  v,  3666 

Aqueduct,  maintenance  and  repair i»671;  v,3651 

Aqueduct  Tunnel  and  Howard  Universitv  Reservoir i,  673;  v,  3666 

Barracks,  removal  of  engineer  troops  ana  school  to i,42 

Defenses  of 1,6,23,791 

Government  Printing  Office,  building  for  use  of i,685;  y,3801 

Highway  bridge  across  Potomac  River,  plans,  etc,  for i,  119 

Improvement  of  Potomac  River  at i,273;  n,1399 

Improvement  of  Potomac  River  below i,276;  n,1405 

Lonff  Bridge,  across  Potomac  River,  rebuilding  of i,  275;  u,  1399 

Mall,  the, and  Potomac  and  Zoological  parks i,676;  y,3689 

Memorial  Bridge i,670;  v,8648 

Public  buildings  and  grounds,  and  Washington  Monument i,  675;  v,  3689 

Telegraph  line  connectmg  Executive  Departments,  etc i,  676;  v,  8689 

WaHhinffton.N.C.: 

Harbor  lines  in  Pamlico  River  at iflI9;  ii,1570 

Improvement  of  Pamlico  River i,  301;  n,  1487 

Washington  Barracks,  D.  C. ,  removal  of  engineer  troops  and  Bchool  to i,  42 

Washington  County,  Ohio,  bridge  of i,  660 

Washington  Lake,  Wash.,  improvement  of  waterway  to  Puget  Sound  .  i,  646;  v,  3583 

Washington  Monument, D. CT i,675;  v,3689 

Washita  (Ouachita)  River,  Ark. and  La.: 

Examination  of  Camden  Harbor,  Ark i»425;  in,  2090 

Improvement  of i,415;  in,  2034 

Wateiee  River,  8.  C. ,  improvement  of i»  317 ;  n,  1590 

Water  hyacinths: 

Removal  of, from  Florida  waters i»841;  n,1746 

Removal  of , from  Louisiana  waters i,395;  in,1906 

Water-level  observations: 

Columbia  River,  Oreg.  and  Wash i,  640;  v,  3576 

Mississippi  River  and  principAl  tributaries i,  425;  in,  2072;  8.,  8, 45, 126 

Mississippi  River,  at  St  Louis,  Mo.,  iUustration  of  full-depth  rod-float 

method  of  discnaive  measurement m,  2199 

Mississippi  River, at  St  Paul, Minn i|449;  iii,2340 

Northern  and  Northwestern  Lakes i»681;  v,3776 

Waters,  navigable.    See  Bridges,  Rivers  and  harbors,  and  Wrecks. 

Waterways  (ne  aUo  Canals) : 

Beaufort. N.O., to Newbem i,303;  ii,1493 

Beaufort,  N.  C,  to  New  lUver i,304;  n,1496 

Charleston  to  Beaufort,  8.  C,  sunken  logs i,  324;  ii,  1607 

Chinooteague  Bay,  Va.,  to  Delaware  Bay, Del i,260;  n,1348 

Delaware  and  Chesapeake  Canal,  Md.,  sunken  logs i,  272;  n,  1390 

Galveston  to  Houston^  Tex i,404;  ni,1933 

Great  Lakes  to  Atlantic  Ocean i,118 

Keweenaw  Bay  to  Lake  Superior,  Mich i,  511, 512;  iv,  2867 

Kissimmee  River,  Fla.,  to  Gulf  of  Mexico i,350 

Mississippi  River  to  Lake  Michigan  (act  of  1899) i,534;  iv,3048 

Mississippi  River  to  Lake Miehigui  (act  of  1900) i,534;  iv,3058 

Norfolk,  Va.,  to  Albemarle  8ound,  N.  C,  via  Currituck  Sound. . .  i,  297;  ii,  1457 
Norfolk,  Va.,  to  sounds  of  North  Carolina,  via  Pasquotank  River,  i,  296;  ii,  1455 
Portage  Lake  and  Lake  Superior  canals  (see  Keweenaw  Point) .  i,  511, 512;  iv,  2867 
Puget  Sound  to  lakes  Union  and  Washington,  Wash i,646;  v,3583 

BNG  1901 i 
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San  Joaquin  River,  Cal. ,  to  iCarguines  Strait i,  613;  iv,  3449, 3452 

Savannah,  Ga.,  to  Beaufort,  8.  C i,  324;  ii,  1628 

Savannah,  Ga.,  to  Femandina,  Fla i,  332;  ii,  1653 

Shreveport,  La,,  to  Jefferson,  Tex.  {see  Cypress  Bayou) i,  414;  iii,  2033 

South    Mills,    N.    C,    to    and    including   Ocracoke    and     Beaufort 

inlets 1,299,809;  ii,1611 

Superior  Lake  to  Lake  Huron,  including  Hay  Lake  Channel,  St.  Marys 

River 1,570;  iv,320O 

Waukegan  Harbor,  III.,  improvement  of i,  524;  iv,  2951 

Western  Branch,  Elizabeth  River,  Va. ,  improvement  of i,  293;  ii,  1449 

West  Fork  of  South  Branch,  Chicago  River,  111.: 

Bridge  across  Mud  Lake,  Chicago i,  663 

Improvement  of i,529;  iv,2992 

West  Galveston  Bay,  Tex. ,  improvement  of '. . .  i,  406, 408;  in,  1939, 1950 

West  Palmbeach,  Fla.,  bridge  across  I^ke  Worth i,  667 

Westport  Harbor,  Conn.,  improvement  of i,  189;  n,  1180 

Weweonititt  River,  Mass.,  bridges  across i,  667 

Weymouth  River.  Mass.,  improvement  of i,  155;  n,  1084 

Whatcom  Creek  Waterway,  Wash. ,  bridge  at  New  Whatcom i,  663 

Whitehall  Harbor,  N.  Y.  (»««  Champlain  Lake) i,148;  n,ia55 

White  House,  Washington,  D.O.^ i,675;  v,3689 

White  Lake  Harbor,  Mich.,  improvement  of i,  546;  iv.  3107 

White  River,  Ark.: 

Gauging  («e«  Mississippi  River} i,425;  iii,2072;  S.,  8,45, 126 

Improvement  by  open-channel  work i,427;  ni,2105 

Improvement  of  Buffalo  Fork i,  429;  in,  2119 

Improvement  of  upper  river  by  locks  and  dams i|428;  in,2108 

White  River,  Ind.,  improvement  of i,  501;  iv,  2804 

Wicomico  River,  eastern  shore  of  Maryland,  improvement  of i,  270;  n,  1386 

Wilhelmina,  Laura  (sloop),  removal  of  wreck  of i,  272;  n,  1390 

Willamette  River,  Or^. : 

Improvement  above  Portland i|631;  v,3550 

Improvement  below  Portland i,  633;  v,  3557 

Willapa  River  and  Harbor,  Wash. ,  improvement  of i,  641 ;  v,  3577 

WilletsPoint,N.  Y.: 

Battalion  of  Engineers 1,39,43,943,975 

Engineer  Depot 1,40,41,42,947 

Engineer  School 1,38,42,937 

Engineer  troops 1,39,41,42,943 

Fort  Totten,  post  of i,38,927 

Williamstown,  W.  Va.: 

Bridge  of  Ohio  River  Bridge  and  Ferry  Company  across  Ohio  River 

between  Marietta,  Ohio,  and i,  660 

Bridge  of  Williamstown  and  Marietta  Bridge  and  Transportation  Com- 
pany between  Marietta,  Ohio,  and i,  661 

Wil liamstown  and  Marietta  Bridge  and  Transportation  Company,  bridge  of . .       i,  661 
Wilmington,  Cal.: 

Construction  of  deep-water  harbor  in  San  Pedro  Bay i,  600;  rv,  3397 

Improvement  of  inner  harbor i,601;  rv,3399 

Wilmington,  Del.,  improvement  of  harbor i,  246;  ii,  1335 

Wilmington,  N.C.: 

Defenses  of 1,6,24,812,921 

Examination  and  survey  of  Cape  Fear  River  at  and  above. .  i,  310;  ii,  1552, 1657 

Improvement  of  Cape  Fear  River  above i,  307;  n,  1502 

Improvement  of  Cape  Fear  River  at  and  below i,  307;  n,  1504 

Wilson  Harbor,  N.  Y.,  improvement  of i,592;  iv,3353 

Winnebago  Lake.  Wis.  fwcFox  River) i,525;  iy,2953 

Winnibigoshish  Lake,  Minn. : 

Construction  of  reservoir  dam i,444;  in,  2309 

Operation  and  care  of  reservoir  dam i,  445;  in,  2322 

Survey  of  flowafe  lines  of  reservoir i,  451 

Winyah  Bay,  S.  0.  .improvement  of i,  31 4 ;  ii,  1582 

Wisconsin  Central  Railway  Company,  bridges  of '. i,  667 

Wisconsin  Entrance,  Duluth  Harbor,  Minn.,  improvement  of i,  507;  iv,  2828 

Wisconsin  River,  Wis. : 

Bridge  across i,  665 

Improvement  of  {see  Fox  River) i,  525;  rv,  2953 
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Witch  Rock,  Portland  Harbor,  Me.,  examination  and  survey  for  removal 

of 1,133;  11,1000,1016 

Withlacoochee  River,  Fla. ,  improvement  of i,  348;  m,  1761 

Wolf  River,  Memphis,  Tenn.  {see  Mississippi  River  Commission) i,657;  8.,  3,32 

Wolf  River,  Wis.  («;6  Ahnapee  Harbor) i,519;  iv,2923 

Wolf  River,  Wis.,  tributary  of  the  Fox  (see  Fox  River) i,  525;  iv,  2953 

Woods  Hole  Channel,  Mass.,  improvement  of i,  162;  ii,  1117 

WorthLake,  Fla.,  bridgeacroes i,667 

Wrecks,  etc.,  removal  of 1,117,118 

Absecon  Inlet,  N.  J.,  entrance i,  262;  n,  1351 

Appoquinimink  River,  Del i,  263;  n,  1352 

Atlantic  City,  N.  J.,  entrance  to  Absecon  Inlet i,  262;  ii,  1351 

Atlantic  City,  N.  J.,  in  Atlantic  Ocean i,  263;  ii,  1363 

Atlantic  Ocean,  off  Atlantic  City,  N.  J.: i,263;  ii,1353 

AtlanticOcean,  offSeabright,  N.J i,223;  ii,1247 

Back  Creek,  Md i,272;  ii,1390 

Baltunore  Harbor,  Md.,  Fort  McHenry  Channel i,  272;  n,  1391 

Baltimore  Harbor,  Md.,  North  Point  Creek j,  272;  ii,  1390 

Beaufort  to  Charleston,  S.  C,  inland  passage i,  324;  n,  1607 

Belle  Isle,  Detroit  River,  Mich i,570;  iv,3198 

Billingsport,  N.  J.,  below i,263;  n,1352 

Bridgeboro,  N.  J.,  above i,262;  n,1351 

Buttermilk  Channel,  New  York  Harbor,  N.  Y i,  229;  ii,  1299 

Cambridge  Harbor,  Md i,272;  ii,  1390, 1391 

Cedar  Creek,  N.  J i,263;  ii,1352 

Charleston  to  Beaufort,  S.  C,  inland  passage 1*324;  ii,1607 

Chatham  Harbor,  Mass i,  174;  ii,1147 

Chesapeake  Bay,  near  Craighill  Channel  light,  Md i,  272;  ii,  1391 

Chesapeake  Bay,  near  Fort  Monroe,  Va i,  298;  ii,  1462 

Chesapeake  Bay,  near  Old  Plantation  light-house,  Va i,  298;  ii,  1462 

Chester  Creek,  Pa i,262;  ii,1350 

Choptank  River,  Md. ,  Cambridge  Harbor i,  272;  ii,  1390, 1391 

Cleveland  Harbor,  Ohio i,584;  rv,3269,3270 

Communipaw  Channel,  N.  J i,223;  ii,  1247 

Comer  Stake  light,  off  Staten  Island,  N.  Y i,223;  n,1247 

Craighill  Channel  light,  Chesapeake  Bay,  Md i,  272;  ii,  1391 

Cmnberland  River i,463;  in,  2417 

Cuyahoga  River  (Cleveland  Harbor),  Ohio i,584;  iv,3270 

Deals  Island,  Md i,272;  n,1390 

Delaware  and  Chesapeake  Canal,  Md.,  sunken  logs i,  272;  n,  1390 

Delaware  Bay  and  River 1,262,263;  ii,  1350,1361,1352 

Delaware  Breakwater  Harbor,  Del i,263;  ii,1351 

Dennis  Creek,  N.  J i,262;  ii,1350 

Detroit  River,  Mich i,570;  iv,3198 

Dover  Island.  Cumberland  River i,  463;  in,  2417 

Duck  Creek  (Smyrna  River),  Del i,  263;  u,  1352 

Duluth  Harbor,  Minn i,514;  iv,2883 

East  River,  N.  Y i,223;  n,1248 

Ellis  Island,  New  York  Harbor,  N.  Y.,  near i,  223;  n,  1248 

Erie  Lake,  off  Cleveland,  Ohio i,584;  iv,3269 

Erie  Lake,  off  Sanduskv,  Ohio i,584;  iv,3269 

Flint  River,  Ga ' i,363;  m,1793 

Fort  McHenry  Channel,  Patapsco  River,  Md i,  272;  n,  1391 

Fort  Monroe,  Va.,  off i,298;  ii,1462 

Galveston  Bay,  Tex i,411;  m,1959 

Gloucester,  N.  J.,  off i,262;  ii,1351 

Greenpomt,N.  Y.,  off , i,223;  ii,1248 

Greenwood,  Miss.,  Yazoo  River ' i,  420;  iii,  2048 

Hampton  Roads,  Va.,  off  Fort  Monroe i,298;  n,1462 

HardingB  Beach,  Chatham,  Mass i,174;  ii,1147 

Haveratraw,  N.  Y., off i,223;  n,1248 

Hudson  River,  N.  Y i,223;  u,1248 

Island  Beach,  N.  J.,  opposite i,223;  ii,1247 

Jackson  Creek,  Md i,272;  ii,1391 

League  Island  Navy-Yard,  Schuylkill  River,  Pa i,  263;  ii,  1352 

Long  Island  Sound,  N.  Y i,223;  ii,1246 

Ix)uisville  and  Portland  Canal,  Ky i,505;  iv,2816 

Munokin  River,  Md i,272;  ii,13lJ0 
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Michigan  Lake-Stmigeon  Bay  Capal,  Wis i,  527;  rv,  2970 

Mississippi  River,  above  Missouri  River i,  440;  m,  2231 

MissLssippi  River,  below  Missouri  River i,  434;  iii,  2166 

Mobile  River,  Ala i,378;  in,  1853 

MonrocLFort,  Va.,  off i,298;  ii,1462 

Naaset  Harbor,  Mass i,  159;  ii,  1091 

Newark  Bay,  off  Comer  Stake  light i,223;  ii,1247 

New  Jersey-Staten  Island  channel i,  223;  ii,  1247 

New  York  Harbor,  N.  Y.,  Buttermilk  Channel i,  229;  ii,  1299 

New  York  Harbor,  N.  Y.,  Communipaw  Channel i,  223;  n,  1247 

New  York  Harbor,  N.  Y.,  near  Comer  Stake  light i,  223;  n,  1247 

New  York  Harbor,  N.  Y.,  near  Ellis  Island i,223;  n,1248 

New  York  Harbor,  N.  Y.,  off  Greenpoint i,223;  n,124S 

New  York  Harbor,  N.  Y.,  Sandy  Hook i,229;  n,1299 

North  Point  Creek,  Pata^o  River,  Md i,272;  n,1390 

Odessa  Landing,  Appoquinimink  River,  Del i,  263;  ii,  1352 

Ohio  River i,473;  iv,2646 

Ohio  River,  Louisville  and  Portland  Canal,  Ky i,  505;  iv,  2816 

Old  Orchard  Shoal  light,  Raritan  Bay,  N.  J.,  near i,223;  n,1247 

Old  Plantation  liKht-nouse,  Chesapeake  Bay,  Va.,  near i,  298;  n,  1462 

Patapsco  River,  Md.,  Fort  McHeMv  Channel i,272;  n,1391 

Patapsco  ftiver,Md., North  Point  (Swk i,272;  n,1390 

Philadelphia,  Pa.,  Schuylkill  River i,  262, 263;  n,  1350, 1352 

Pollock  Rip  lightrship,  Mass. ,  near i,  174;  ii,  1147 

Port  Chester  Harbor,  N.Y., off i,223;  ii,1246 

Porto  Rico,  San  Juan  Harbor i,657;  v,3635 

Ranoocas River.  N.  J.. i,262;  ii,lS51 

RaritanBav,  N.  J i,223;  ii,1247 

Riverton,N.J.,below i,262;  ii,1351 

Robinsons  Hole,  Vineyard  Sound,  Mass i,  174:  ii,  1147 

St  Clair  River,  Mich i,570;  iv,3198 

Sandusky  Harbor, Ohio i,684;  iv,32e9 

Sandy  Hook,  N.J i,229;  u,1299 

San  Francisco  Bay,  Cal..l i,613;  rv,3434 

San  Jacinto  River,  Tex i,411;  iu,1959 

San  Juan  Harbor,  Porto  Rico ii657;  v,3635 

Savannah  Harbor  and  River,  Ga i,334;  n,1660 

Schuylkill  River, Pa 1,262,263;  n,  1360, 1352 

8eabright,N.J.,off i,223;  ii,1247 

Ship  John  light,  Delaware  Bay i,263;  n,1360 

Shovelful  light-ship,  Mass. ,  near i,  1 74;  n,  1147 

Shrewsbury  River,  N.J i,223;  n,1247 

•  Smyrna  River,  Del i,263;  ii,1352 

Stage  Harbor,  Mass., on  Hardings  Beach i}174;  n,1147 

Staten  Island-New  Jersey  channel i,  223;  ii,  1247 

Sturgeon  Bay  and  Lake  Michiein  Canal,  Wis i»527;  iv,2970 

Superior  Bay, Duluth  Harbor, Minn i,514;  iv,2883 

Ttoieier  Sound. Md., Deals  Island i,272;  n,1390 

Yanland  Landmg,  Yazoo  River,  Miss i»420;  ni,2048 

Vineyard  Sound,  Mass.,  near  Robinsons  Hole i)174;  n,  1147 

Wysocking  Bay,  N.  0 i,309;  n,1511 

Yazoo  River,  Mias i,420;  iii,2048 

Wrightstown,  Wis.,  bridge  of  town  of,  across  Fox  River i,662 

Wyandotte,  Mich.  («j«  Detroit  River) i,671;  iv,3208 

Wysocking  Bay,  N.  C,  removal  of  wreck i,309;  ii,1511 

T. 

Yalobusha  River.  Mtes.,  bridge  at  month  of  Martins  Greek i»600 

Yamhill  River,  Ores. : 

Improvement  of i»631;  v,8550 

Operating  and  care  of  lock  and  dam i,632;  v,3IS&5 

Yankton,  S.  Dak. ,  improvement  of  Missouri  River  at i,  452, 454;  iii,  2373, 2S75 

Yaquina  Bay,  Oreg. : 

Examination  of ..—  i,622;  T,3485 

•     Improvement  of i,620;  v,3482 
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Yazoo  River,  Miss. : 

Improvement  above  month i,420;  iu,2048 

Improvement  of  mouth,  including  Vicksburg  Harbor i,  421 ;  in,  2052 

Removal  of  wrecks i,  420;  in,  2048 

«  Y >'  Bridge,  across  Muskingum  River  at  Zanesville,  Ohio i,  659 

Yellow  Mill  Pond,  Bridgeport,  Conn.  (««  Bridgeport) i,  186;  n,  1177 

Yellowstone  National  Park,  improvement  of i,  682;  v,  8777 

Yellowstone  River,  Mont,  briag;e  at  Glendive i,659 

York  H  arbor  asid  River,  Me. ,  bridge  ( Sewells )  obstructing  na\  igation i,  667 

York  River,  Va.,  iniprovement  of i,286;  n,  1417 

Yuba  River,  Cal.    (see  Sacramento  River  and  California  Debris  Commis- 
sion)  1,608,656;  iv,  3420,  v,  3625 

Z. 

Zanesville,  Ohio: 

Bridge  across  Muskingom  River  at  ("Y"  Bridge) j,659 

Bridge  across  Muskingum  River  Canal  at i,  667 

Zeiia  (canal  boat),  removal  of  wreck  of i,263;  n,  1352 

Zoological  Ptek,  Washington,  D.  0 i,676;  v,3689 
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